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THE  SECRETARY  OF  THE  TREASURY, 


TRANSMITTING 


Tlie  report  of  J.  Boss  Browne  on  tlie  miMral  resources  of  the  States  and  Terri- 
tories  v>est  qf  the  Bockt/  mounktins. 


MARCH5,18fi8.— Referred  to  tlie  Committeo  on  Mines  and  Mmingand  ordered  to  be  printed. 


Tbeastjey  Depaetmbht,  March  5, 1868. 
SlE :  I  have  the  honor  to  transmit  to  the  Hquae  of  Eepresectativca  tto  report 
3£.  J,  Roaa  Broivne  on  the  mmeral  resources  of  the  States  and  Territories  west  of 
.  Ihe  Kooky  mount^ns. 

Ve^  respectfully,  your  ohedient  servant, 

H.  Mcculloch, 

Secretary  qf  tJie  Trcaswy. 

Hon,  SCHTJSLER  COLPAX, 

Speaker  ef  the  House  of  1 
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J.  BOSS    BEOWNE, 


WASHrKGToir,  D,  C,  March  5,  1S68. 
Sib;  In  the  preliminary  report  wHcli  I  had  the  honor  to  transmit  to  you  from 
San  Francisco  in  Novcmlier,  1866,  a  general  snmmaiy  was  given  of  the  mineral 
resources  of  the  States  and  Territories  west  of  the  Booky  mouctaJcB.  It  was 
not  aBtidpated  by  the  department  that  the  informafion  required  nnder  Ifitter  of 
instructions  dated  August  2,  1866,  could  be  obtained  in  full  within  the  brief 
period  intervening  before  the  next  meeting  of  Congress;  but  it  wap  hoped  that 
sufficient  data  might  be  collected  to  furnish  a  general  idea  of  the  rise  and  pro- 
ffiesa  of  the  mining  interest  on  the  Pacific  slope.  !No  official  document  in  any 
department  of  the  government  contdned  accurate  informafion  on  this  subject, 
and  it  was  considered  desirable  that  spedal  attenrion  should  bo  given  to  the  fol- 
lowing points ; 

1.  The  origin  of  gold  and  silver  mining  on  the  Pacific  coast  and  present  condi- 
tion of  that  interest,  as  tending  to  ehov!  the  progress  of  settlement  and  civilization. 

2.  Geological  formation  of  the  great  mineral  belts  and  genei-al  oharacteristica 
of  the  placer  diggings  and  quartz  lodes. 

3.  Different  systems  of  mining,  machinery  used,  processes  of  reducing  the  ores, 
percentage  of  waste,  and  net  profits, 

4.  population  engaged  in  mining,  exclusively  and  in  part,  capital  and  labor 
employed,  value  of  improvements,  number  of  mills  and  stea.ra  engines  in  opera- 
tion, yield  of  the  mines,  average  of  dividends,  and  losses. 

6.  I'roportion  of  agricultoral  and  mineral  lands  in  each  district,  quantity  of 
wopdland,  fatalities  for  obt^niiig  fuel,  number  and  extent  of  streams,  and  water 
privileges,  • 

6.  Salt  beds,  deposits  of  soda  aad  borax,  and  all  other  valuable  mineral  deposits. 
''  7.  Altitude,  chaiacter  of  climate,  mode  and  cost  of  living,  cost  of  all  kinds  of 
material,  cost  of  labor,  && 

8.  Population  of  the  mining  towns,  number  of  bants  and  bauldng  institutions 
in  them,  facilities  fdr  assaying,  melting,  and  refining  bullion ;  charges  upon  the 
game  for  transportation  and  insurance, 

9.  Commanication  with  the  mines  aad  prindpal  towns,  postal  and  telegraphic 
fines;  stage  routes;  cost  of  travel;  probable  benefits  likely  to  result  from  con- 
struction of  the  Pacific  railroad  and  its  proposed  branches. 

J      10.  Necessity  for  assay  offices  and  pubUc  depositories;  what  financial  facili- 
ties may  tend  to  develop  the  country  and  enhance  its  products; 

H,  Copies  of  local  mining  laws  md  caatoma  regolaling  the  holding  and 
worlung  of  cliums,  -  -  -^ 

'12.  Katpher  of  ledges  opened,  number^laiined,  character  of  the  soil  in  the 
mining  districts,  and  its  adaptation  to  the  support  of  a  large  population; 
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.  Tho  preliminary  report,  submitted  in  answer  to  tliese  inqidiies,  emlinw^ed  anoh 
information  as  could  be  obtained  witliin  the  .brief  period  allowed  for  its  preparation. 
Althoogh  imperfect  in  many  reapects,  it  was  received  by  the  people  of  the  Paoifio 
coast  as  an  indication  of  a  growing  intereet  on  the  part  of  govemnient  in  the  de- 
velopment of  onr  mineral  resources.  It  was  a  source  of  gratification  to  tho  miners 
to  find  that,  after  years  of  unprofitable  toil,  during  winch  they  had  contributed 
largely  to  the  national  wealth,-  the  pecuhgr  character  of  their  occupation  tfas 
beginning  to  be  nnderStood,  ^dita  influence  in  promoting  settlement  and  civiliza- 
tion to  be  better  appreciated. 

The  report  wliioh  I  now  havo  the  honor  to  submit  is  the  result  of  many  years 
of  labor  and  exploration.  It  cont^s  the  aggrogaied  experience  of  the  ablest 
Statisticians  and  experts  on  the  Pacific  coast.  If  there  be  any  merit  in  theswojjs, 
it  belongs  chiefly  to  my  coJaborera,  who  have  devoted  thomselvra  with  such 
unselfish  zeal  to  the  promotion  of  the  objecfa  designed  to  be  accomplished  by 
this  commission.  The  fund  appropriated  by  Congress  was  insufficient  to  admit 
of  compensation  adequate  to  such  labor;  but  assistance  was  oheerfuDy  given, as 
a  matter  of  public  benefit,  without  regaid  to  personal  or  pecuniary  considerations. 
When  it  is  taken  into  view  tliat  this  inquiry  extends  over  the  Territories.of  Utah, 
^Jizona,  Montana,  Idaho,  and  Washington,  and  the  States  of  Oregon,  California, 
and  Nevada,  embracing  an  area  of  country  stretcMng  from  the  Kocty  mountains 
to  the  Pacific,  and  from  Mexico  to  British  Columbia;  that  in  many  parts  of  this 
vast  niineral  range  travel  is  still  difficult  and  expensive;  that  the  business  of 
mining  is  new  to  the  jAmericaii  people,  and  the  collection  of  statisrics  unsystem- 
atized in  this  department  of  indust^,  it  wiU  be  conceded  that  as  mucli  has  been 
accomplished  as  could  reaaonably  be  espected. 

An, erroneous  idea  prevails  that- the  collection  of  iriining  statistics  involves 
original  exploratiocsand  detailed'  personal,  examinations  of  every  mine  through- 
out the.  vast  KHjge  of  btir  minecal  regions,  with  scientific  and  practical  deduc- 
tions relative  to  the  treatment  of  ores;  and  it  is  expected  by  some  that  tho  infor- 
matjon.  ob^ned  shall  be  eiatitely  new,  and  famish  a  complete  iiidex  for  the 
purchase,  sale  or  working  of,  every  mine  in  the  conatry.  Apart  from  tho  fact 
that  such  an  investigation  would  requu-e  the  employment  foi-  many  years  of  a 
large  sdentific  force  at  great  expense,  it  would  be  difficult  even  then  to  present 
staSetics  which  had  not  already  been  made  public.  The  same  sources  of  infor- 
mation are  open  to  all.  The  mining  press  of  tho  country,  closely  connected  with 
that  interest,  directly  identified  v/i&  its  progress,  in  daily  and  familial-  contact 
with  its  details,  makes  it  a  special  duty  to  keep  up  the  current  record  of  cost  and 
prodaction,  success  and  failure.  There  may  be  misstatement  or  exaggeration, 
but  not  more  SO  on  the  part  of  the  press,  which  is  held  to  a  certain  accounta- 
bilitjftby  public  sentiment,  than  on  that  of  individuals  who  may  be  prejudiced  or 
irresponable.  Statements  publicly  made  and  thoroughly  criticised  are  as  likely 
to  be  correct  as  casual  examinations  made  by  persons  visiting  a  special  locality, 
unfamihar  with  its  growth  and  progress,  and  compelled  after  nil  to  depend  upon 
information  derived  from  others.  Nevertheless,  it  must  be  admitted  that  there 
^re  djffiotdties  in  the  way  of  absolute  accumcy. 

Every  miner  naturally  deares  that  his  mine  should  be  careftilly  examined 
apd  reported  upon  in  detail,  especially  if,  as  in  the  majority  of  oases,  it  be  unpro- 
ductive. Without  reflecting  that  a  mere  list  of  the  unproductive  mines  would 
fill  a  volume,  the  miner,  is  disposed  to  estimate  the  value  of  a  report  by  its  men- 
tion or  omission  of  that  in  which  he  is  most  interested.  However  disposed  a 
government  agent  may  be  to  meet  the  wishes  of  the  mining  cotnmunity  in  this 
respect,  it  is  equally  important  to  bear  in  mind  that  this  inquiry  is  not  designed 
for  Bpeoulatlve  purposes  or-  the  promotion  of  special  or  individual  interests.  The 
pubhc  desire .  reliable  statements,  and  herein  lies  the  difficulty — a  spirit  of  ex- 
aggeration on  the  one  hand,,  a  demand  for  facts  on  the  othei\ '   To  afford  satis- 
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factiofl  to  all  is  impossible.  I  have  therefore  relied, upon  my  own  senBo  of 
taimees,  and  endeavored  tu  present  the  truth  impartially. 
'  ThAt  etrors  may  have  been  .Committed,  andMae  etatements  given  hy  interested 
parties,  is  probalile,  bat  precaution  has  been  taken  to  giiard, against  them.  The 
selection  of  assistants  was  made  with  reference  to  their  integrity  and  capacity. 
InetTQctiona  were  given  to  them  in  detail,  enjoining  eiffeful  senitiny  and  verifl- 
eatioQ  of  every  statement.  The  revision  of  their  work,  mider  these  precantions, 
has  occupied  more  than  four  montbs.  There  iS  no  subject  upon,  which  greater 
difference  of  opinion  exists  than  that  of  mining  statistics.  It  is  an  open  neJd  in 
whicli  there  is  room  for  discrepancy  under  any  existing  circamslancos.  No. two 
peieons  rate  the  product  of  t}ie  precious  metala  alike.  The  Bnpeiintaident  of  a 
mine  often  fumi^es  information  which  when  submitted  to  the  board  of  directors 
is  prononnced  incorrect.  Eepresentatives  fi^om  the  mining  districts  are  apt  to 
rate  both  population  and  products  higher  than  peraonswho  have  made  -them 
special  subjects  of  inquiry,  but  whose  opportunities  for  judging  may  not  be  so 
fevorable. 

A  fraitfal  source  of  eiTor  is  in  supposing  that  the  ordinary  channels  of  trans- 
portaticm  caonot  be  relied  upon  aa  a  clue  to  the  gross  product  of  the  mines.  It 
is  alleged  that  large  quantities  of  the  precious  metals  are  carried  away  in  the 
peckets  of  the  ininerB.  Even  if  this  were  so,  it  is  not  reasonable  to  suppose  that 
the  miners  coniinue  to  burden  themselves  with  thflir  treasm'e  after  arriving  at 
their  place  of  destination.  It  must  find  Its  way  into  tlio  mint  or  branch  mints 
for  coinage  or  the  custom-Iinuse  manifests  for  exportation.  It  cannot  be  assayed 
without  paying  its  internal  revenue  tax.  The  gross  Jield  of  all  the  mines  can 
be  determined  with  approximate  accuracy.  It  is  more  diffioalt  to  ai-rive  ,at  a 
sabdivision,  when  it  comes  to  the  product  of  each  State  and  Territory.  In 
California,  for  example,  during  the  early  days  of  placer  mining,  before  the  trans- 
portation of  bullion  by  organized  companies  had  become  a  business  entitled  to 
confidence,  a  large  proportion  of  the  gold  derived  from  the  mines  was  carried 
out  of  the  country  by  private  hands.  There  was  comparatively  little  danger  of 
loss.  The  routes  to  San  Fiancisco  were  short,  public,  and  pi-otected  by  general 
interest.  Prom  that  point  to  New  Tork  the  passengers  usually  combined  fer  mutual 
protection,  and  the  risk  was  inconidderable.  It  was  riot  until  the  idle  and  the  prof- 
ligate began  to  obtain  an  ascendency,  the  bu'^iness  of  transportation  by  express 
more  firmly  established,  and  the  mines  more  difficult  to  work  with  profit,  that 
the  increase  of  risks  and  reduction  of  charges  resulted  in  the  general  aban- 
donment of  this  system.  It  doubtless  prevails  to  a  limited  extent  now,  but 
the  tranfipoitation  of  bulfion  by  private  bands  in.  California  is  exceptional.  It 
probably  does  not  exceed  seven  per  cent,  in  the  aggregate,  and  this  applies  only 
to  the  routes  by  which  it  reaches  Han  Francisco.  In  reference  to  silver  it  is 
impos'iible  that  any  considerable  amount  can  escape  notice  in  this  way.  The 
yield  of  Nevada  can  be  determined  with  more  accuracy  than  that  of  other  States. 
Silver  predominates  in  the  mines;  and  where  gold  is  obtamed  it  is  not  in  an 
nneombined  form.  When  wo  come  to  Montana,  Idaho,  Washington,  and  Oregon 
the  greatest  difficulty  is  experienced. 

Shipments  of  treasure  from  Montana  and  Idaho  may  become  incorporated  with 
others  before  reaching  their  destination.  From  Montana  most  of  the  biillion 
goes  east.  Two  main  routes  are  open  to  examination: — one  by  the  Missouri  river, 
the  other  by  Bait  Lake  City.  Indian  disturbances  and  the  insecurity  of  the 
i-oads  have  during  the  past  year  almost  entirely  closed  the  latter ;  so  that  the 
chief  exit  is  by  the  former  route.  Shipments  fi.'om'  Idaho  are  made  chiefly  by 
way  of  Portland  and  the  inland  stage  route  through  Humboldt  and  across  the 
Sien-a  Nevada.  On  both  of  these  routes  it  is  alleged  that  they  are  liable  to 
become  merged  with  the  products  of  other  States  and  Teiritories.  It  has  been 
imp<»idble  to  obtain  an  aticoont  of  the  shipments  from  each  agency  at  the  express 
office  of  Wells,  Faigo  &  Co.,  at  San  Fi'ancisco.     For  reasons  of  private  expa- 
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dielicy  ttey  refrain  fcom  giving;  the  desiied  information.  "We  Lave,  however, 
the  aggregate  recuipts  at  their  oiBce,  aad  knowing  very  nearly  v/bAt  amount  can 
fwi'ly  be  crerKted  to  Cahfornia,  Kevada,  and  British  Colambia,  can  draw  reason- 
able conclusions  as  to  the  proportion  derived  from  Idaho,  Washington,  and 
Oregon.  From  the  best  JnfurWation  available  the  following  is  a  nBar  approxi- 
mation to  the  total  gold  and  silver  prodnot  for  the  ye-ar  ending  Jannary  1, 1867 : 

Colifoi^la 825,060,000 

Nerada 20,000,000 

Montana J2, 000, 000 

Idaho 6,500,000 

Waebington 1,000,000 

Oregon. a,  000,000 

Coloratlo 3,500,000 

New  Mexico 500,000 

Aiizona 500,000 

70,  OOO,  COO 
Add  for  bullion  derirea  from  nnkaonn  sources  within  our  Stales  and  Territo- 

lies,  unaccounted  for  hj  assessors  and  express  companies,  &c.. 5,000,000 

Total  product  of  tbe  United  States 75,000,000 

The  bullion  product  of  Washington  is  estraiated  by  the  surveyor  general  at 
$1,500,000.  That  of  Oregon  is  rated  as  high  as  $2,500,000.  Intelligent  resi- 
deiits  of  Idaho  and  Montana'  represent  that  the  figure's  given  in  &e  above  esti- 
mate, so  far  aa  these  Teriitories  are  concerned,  are  entirely  too  low,  and  might 
be  doubled  without  exceeding  the  truth.  The  proilnct  of  Idaiho  alone  for  this 
year  is  said  to  be  from  $15,000,000  to  ,#18,000,000.  That  of  Montana  is  esti- 
mated by  the  surveyor  general  at  $20,000,000.  Similai-  exceptions  are  taken 
to  the  Mtiihates  of  Colorado,  New  Mexico,  and  Arizona.  As  I  have  no  gronnda 
for  aoc^pting  these  statements  beyond  the  assertion  that  most  of  the  ballion  is 
'carried  away  in'the  po«iets  of  the  minora,  I  am  inclined  to  rely  upon  the  retorns 
of  fte  assessors,  express  companies,  and  official  taWra  of  export.  Admitting 
that  a  fraction  over  seven  per  cent,  may  have  escaped  notice,  although  reason- 
able allowanco  is  made  for  this  in  the  estimate  of  $70,000,000,  and  that  a  con- 
siderable sum  may  be  derived  from  somces  not  emimerated,  I  feel  confident  tho 
additional  allowanoe  of  $3,000,000  is  suffluient  to  cover  the  entire  ballion  pro- 
duct of  the  United  States  for  tiie  year  1867,  thus  making  the  aggregate  irom 
an  soarces  $75,000,000,  as  stated  in  the  report  of  the  Secretary  of  the  Treasury. 

I  have  endeavored  to  obtain  retrnns  of  the  ^inual  product  of  each  State  and 
Teratory  since  1848 ;  but,  for  the  reasons  already  stated,  and  in  the  absence  of 
reliable  statistics,  it  has  been  impossible  to  make  the  oeoessary  divimons  with 
more  than  approximate  accuracy.  As  nearly  as  I  cam  judge  from  the  imperfect 
returns  aviolable,  the  following,  in  round  numbers,  is  not  fer  from  the  total  pro- 
duet: 

California- 1900,000,000 

NtJvada - ,. 00,000,000 

MootMia 65,000,000 

Idaho. ^ 45,000,000 

Washington , , 10,000,000 

Ore^n....: 30,000,000 

Colorado : S5,O0O„O0O 

New  Mexico  and  Arizona 5,000,000 

In  jewelry,  plate,  spoons,  &c.,  and  retwned  for  circulation  on  Pacific  coast..      45,000,000   ■ 

1,205,000,000 
Add  for  amounts  buried  or  concealed  and  amonnta  from  unennmerated  sources, 
and  of  which  CO  aecouut  may  have  been  lafceui 50,000,000 

"    '  •  1,255,000,000 
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This  statement  requires  explanatipn.  Up  to  1855  a  consiiierable  portion  of 
the  gold  t^en  fi^om  Califoraia  vts&  not  raanifeeted.  In  1849  the  actual  yield 
wii»  probably  $10,000,000;  in  1850,  $35,000,000;  in  1851,  846,000,000;  in 
185?,  $50,000,000 ;  in  1853,  $60,000,000 1  »nd  in  1854,-  $53,000,000.  The 
WBOUnt  unacoounied  for  by  manifeat  was  not  bo  great  after  the  last  data  In 
1861  Nevada  and  Idaho  cooiniBnced  adding  theu:  treasure  to  the  sliipinents,  so 
that  after  that  date  a  deduction  for  the  amuunts  produced  from  these  eouieea 
would  be  necessary,  if  the  manifest  alone  were  taken  aa  a  eriterioa,  in  order  to 
airive  at  the  product  of  California. 

An  additiiin  should  be  made  for  the  amount  retained  for  currency,  estimated 
by  some  as  high  as  $45,000,000,  but  probably  not  exceeding  ¥35,000,000  or 
$10,000,000 ;  and  for  plate,  jewelry,  &;c.,  of  Caiifomia  gold,  aay  $2,000,000, 
and  Nevada  silver,  $3,000,000. 

lECorporated  in  these  shipmentB  are  the  aUiuunta  received  from  Nevada, 
Idaho,  Oregon,  Arizona,  Washington,  and  British  Columbia;  but  these  cannot 
be  deducted  from  the  manifest  of  esports,  according  to  the  express  letums,  since 
the  proportions  are  not  accurately  buown  of  the  amounts,  retained  and  shipped, 
derived  irom  separate  sources. 

The  general  condition  of  the  mining  interest  on  the  Pacific  slope  is  encourag- 
iug-  There  have  been  fewer  individual  losses  than  dming  past  years,  and  t^e 
yi<d«l  of  the  mines  has  been  comparatively  steady  and  reliahle- 

Fluotuations  in  mining  stock  have  not  been  so  great  as  usual,  and  those  wild 
and  iajjiiious  Bpeculationa  which  have  impaired  confidence  in  this  ^^at  interest 
are  ffradually  becoming  narrowed  down  to  individual  operator,  whose  in^uence 
in  the  community  ia  limited. 

Leg^ltimate  mining  has  been  as  prosperous  aa  other  pnrsiiits,  though  it  cannot 
be  denied  that  .there  are  uncertainties"  attached  to  this  peculiar  business  which 
,r«ider  it  hazardous  and  require  more  than  ordinary  proflta  to  maie  it  remunera^ 
tive  under  the  most  favorable  farcomstances.  It  may  seem  strange  in  this  view 
tliat  the  gross  product  of  bullion  has  been  gradually  diminishing  for  some  years 
past,  but  a  brief  reference  to  the  bdstoiy  of  mining  operations  on  the  Paciflc 
coast  will  explain  thia  apparent  anomaly. 

The  existence  of  gold  in  California  was  kno'wn  long  before  the  acquisition  of 
that  territory  by  the  United  Statea.  Placera  had  long  been  worked  on  a  limited 
scale  by  the  Indians ;  but  the  priests  who  had  established  the  miasio^ary  settle- 
ments, knowing  that  a  dissemination  of  the  disooveriea  thua  made  would  fcua- 
trate  their  plans  for  the  converwon  of  the  aboriginal  races,  discouraged  by  all 
means  in  their  power  the  prosecution  of  this  pursuit,  and  in  some  instances  sup- 
pressed it  by  iorce.  As  early  as  December,  1843,  however,  Manuel  Castanares, 
a  Mexican  officer,  made  strenuous  efforts  to  arouse  the  attention  of  the  Mexican 
government  to  the  importance  of  this  great  interest. 

It  is  not  my  purpose  to  enter  into  a  detail  of  the  events  preceding  the  dis- 
covery by  Marshall  on  the  19th  of  January,  1848,  or  the  subsequent  excitement 
wiiich  resulted  in  the  opening  of  the  great  placer  mines,  and  the  rash  of  immigra- 
tion ia  1849.  Eoferenee  is  made  to  these  incidents  in  the  history  of  California 
merely  to  show,  the  changes  in  the  character  of  the  business.  At  ficst  gold  was 
ftasuly  found,  and  required  but  HtUe  sHII  in  separating  it  from  the  loose  gravel 
or  sand  in  which  it  was  imbedded.  !Frequently  it  lay  so  near  the  surfaee  jo,  such 
quantities  and  in  grains  of  such  form  and  size,  that  a  simple  pan  or  rocker  com- 
prised all  the  means  necessary,  with  OTdinaiy  labor,  t«  insure  ffstraOTdinaiy 
profits.  Mere  will  and  muscle  were  aufficient.  Our  people  were  inexperienced, 
bat  iogenious  in  devices  for  saving  labor,  energetic  and  industrious. 

Unskilled  as  they  wwe,  nearly  all  who  went  mto  the  bnsineas  realized  hand- 
Boioe  profits;  and  the  reports  of  their  success  induced  a  rapid  immigration  from 
&S  Atlantic  Statea,  South  America,  Australia,  and  other  pai'ts  of  the  world. 

Thus  towns  were  bmlt  up ;  a  new  and  extensive  eommei^ce  sprang  intp  existence ;  _ 
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lands  were  cultivated  to  supply  the  minera;  roada  were  cut  through  the  difficult 
passes  -of  litie  monotwne^  steatnfeoat  and  stage  liues  were'  established ;  and  the 
countiyfiron).  the  western  slopes  of  ■the  Sierra  Nevadasto^the  shores  of  the  Pacific, 
for  many  hundred  miles  north  iand,  south,  fcecaine  suddenly  filled  with  an  indusr 
tidous,  intelligent  and  enteqJiisi^  Tpopulation.  ^  Even  in  those  early  daySj-^ow- 
ever,  as, the  surface  placers  receded  towards  .their  sonrces,' time  arid  money  were 
expended  m  the  redieooveiry  of  inventiwiB  which  had  been  known  to  ttie  old 
world  for  centuries.     .  ■  .-  ' 

"W^ith  all  the  genius  and  enterprise  of  the  American  people,  no  important  dis- 
ooyery  in  tho  way,  of  nrnehineiy  for  mining  wafi  made  which  had  not  been  long 
in  use  in  Soath  America,  Mexico,  or  Europe.  The  same  necessities  gave'Tise  to 
identical  contrivances  for -saving -labor,  and  it  is  sufficiently  creditabWto  onr 
miners  to  say  that  without  any  knowledge  of  what  others  had  done,  they  frequently 
improved  upon,  the  originals.  The  fact  demonstrates  very  clearly  that  waat  of 
knowledge,  even  in  fee  preliminary  stages  of  mining,  is  a  source  of  loss.  When 
the  predouB  metsls  are  oaaly  obtaiued,  axiA  the  profits  of  individual  labor  are 
large,  le^sinjujy. results. fi'om  ignorance  than  in  the  subsequent  stages  of  the 
business,  when  capita  is  required  and  tho  process  of  reduction  is  more  complicated. 
Mining  difiers  essentially  fe)m  every  other  branch  of  industry.  Unlike  agricul- 
ture,-there  is  but  one  crop  in  a  mine.  As  the  work  progrrases  the  stock  of  mineral 
is  decreased,  and  can  never  be  replenished  by  any  human  act.  There  is  no 
opportunity  of  recovering  what  has  been  lost  or  wasted.       .' 

The  farmer  changes  his  crop  or-his  system  of  cultivation;  and  his  land  can  be 
improved  and  his  profits  increased  by  experience.  So  also  in  manufactures  and 
other  pursuits.  Hence  it  is  important  that  the  experience  of  mankind  should  be 
preserved  so  that  error  may  be  avoided. 

Comparatively  little  progress  was  made  in  vein  or  quarte  mining  prior  to  1860. 
Quartz,  veins  containing  theprScious  metals  were  discovered^in  CaBtomia  in  1 850,. 
and  for  several,  years  experiments  were  made  in  working'them,  generally  with 
loss;  ..  The  Mexicans  with  tieii-  arastras  wore  the  only  successful  quartz  miners. 
Experience  in  their  own  country  enabled  them  to  realize  fair  profits  upon  their 
labors.  Their  system  of  mining,  however,  was  too  slow  for'an  America  popu- 
lalion,  to  whom  large  investments  of  capital  were  of  no  consequence,  provided 
there  was  a  prospfect  of  immediate  and  abundant  returns. 

The  discovery  and  development  of  the  Oomstock  lode  in  Nevada  gave  the  first 
impulse  to'  this  kind  of  mining.  ■  The  wonderful  riohiiess  of  that  .vein  attracted 
attention  at  once,  and  drew  from  all  parts  Of  the  world  men  of  scientific  attain- 
ments, ,  By  the  developments  made  in  working  it,  the  principle  was  established 
thai  qnartz  veins  could  be  rendered  a  profitable  source  of  supply  on  the  Padflo 
coast,  TheesperiencethusgainedimpelledtheadventuToasDiincrsof  Calrforma 
to  attempt  new  systems,  and  devote  themselves  with  greater  "vigor  to  the  opening 
Mid  working  of  the  gold-bearing  veins  in  th^t  State. 

In.  1860  the  product  from  this  source  in  California  did  not  exceed  12,000,000. 
As  the  surface  dig^gs  gave  out,  a  resort  to  vein  mining  became  indispensable, 

-The  proportion  of  buflion  now  derived  fi:om  various  sources  within  the  limits 
ofithe  State  is  about  as  follows:  from  surface  diggings,  $3,000,000;  from 
ceiaent  or  deep-lying  placers,  $18,000,000;  from  quartz  mines,  $9,000,000— total, 
$25,009,000.      ■  ■  --        ' 

JPiafessor  Ashbum'er  estimates  that  about  80  per  cent,  of  the  gold  is  produced 
from  the  mines  lying  north  of  the  Mokelumne.  The  production  of  tho  southeHi 
mines  IS  diminishing  every  ye^,  and  tie  surface  diggings  will  soon  be  exhausted. 
Wherever  the  latter  predomiuated  a  sudden  but  ephemer^il  prosperity  was 
engendered.  Gf^nersi- stagnation  now- prevails;  towns  axe  depopulated;"  real 
estate  is  of  Tittle  value;  ■  business  is  depressed.  The  population  oonsiste  of 
hundreijs  in'  many  counties  where,  it  formerly  consisted  of  thousands.  Eef- 
^  erettee  .to  .tiie  liccompanying  reports  will  show  the  present  condition  of  these 
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localities.  Good  qaarta  veins  exist  ia  many  of  them,  l«it  the  want  of  capital 
taa  xetaided  their  developm^:^.  ■  IJnsMQed  labta:  can  mate  no  further  progress, 
and  Jiew  fields  of  ent«rpriae  have  been  songht  by  tiiose  who  formerly  depended 
opon  the  placere.  Some  ha.ve  pugiied  their  way  over  the  mountaing  into  Idaho, 
Montana,  and  other  new  Territories;  o&ers  have  given iip  mining  and  devoted 
tUaHT^lvea  to  farming,  trade,  &f  commerce.  > 

.Similar  changes  haye  been  experaeaoed  in  Idaho,  Montana,  and  other  Terri- 
tories in  which  surface  mining  attracted  a  population.  At  first  the  yield  was 
large  and  easily  ohtaJned ;  aa  the  surfitoe  deposits  were  woiked  up  to  their  sources 
qBa(i]z  veins  were  discovered,  and  machinery  and  skill  became  requisite ;  the 
ditSculty  of  ,access  to  the  more  remote  mineral  regions  inoreased  tbe  expense  of 
tr^sportation,  and  the  imgertainty  of  remunwative  results  impahed  confidence. 
History  shows  that  these  changes  occur  in.  all  mining  cnnntrios  and  are  insepa- 
nabl©  from  this  branch  'oi  industry. 

:No  nneasineBs  need  be  felt  as  to  a  decrease  in  the  source  of  supply.  After 
many  years  of  travel  over  the  mining  regions,  I  feel  jastified  in  asserting  that 
our  mineral  resources  are  practically  without  limit.  Explorations  made  by  com- 
petent parties  during  the  past  year  in  many  parts  of  the  mineral  region  hitherto 
unknown  demonstrate  the  fact  that  the  area  of  the  mineral  deposit  is  mugh  larger 
than  was  ever  before  supposed.  I*  '^  safe  to  assume  that  of  the  claims  already 
recorded  in  the  settled  parts  of  the  country,  and  known  to  be  valuable,  not  more 
than  one  in  a  hnndred  is  being  worked;  and  of  those  worked  perhaps  not  more 
tlian  one  m  fifty  pays  anything  over  expenses,  owing  to  mismanagement,  inef^ 
dent  systems  of  reducing  the  ores,  want  of  capital,  cost  of  transportation,  and 
other  causra  sraceptible  of  remedy.  In  many  districts  of  Nevada  sUver  ores  of 
less  value  than  $100  a  ton  cannot  be  worked  by  mill  process  so  as  to  pay 
expenses ;  and  there  are  districts  in  Idaho  and  Montana  where  gold-bearing  ores 
wjjl  not  justify  working  unless  they  yield  from  S40  to  $50  per  ton.  " 

With  such  wealth  6t  treasure  lying  dormant,  it  cannot  be  donhted  that,  by  the 
increased  facilities  for  transportafcton  ^nd  access  to  the  mines  soon  to  bo  furnished 
by  the  Pacific  railroad  and  its  proposed  branches,  and  the  experience  in  the  treat- 
ment of  ores,  and  the  scienttfio  knowledge  to  bo  acquired  ui  a  national  school  of 
mines  adequate  to  the  necessities  of  the  mining  population,  the  yield  mtist  eventu- 
ally increase. 

The  adventurous  Americans  who  tako  the  lead  in  the  development  of  these 
fixjntier  regions  are  generally  energetic  and  intelligent,  but  prone  to  extravagance 
and  reckless  speculations. 

No  country  in  the  world  can  show  such  wasteful  systems  of  mining  as  prevail 
in  ours.  At  a  moderate  calculation,  there  has  been  an  unnecessary  loss  o£  pre- 
cious mctal'i  since  the  discovery  of  our  mines  of  more  than  $300,000,000,  scarcely 
a  fraction  of  which  can  ever  be  recovered.  This  is  a  serious  consideration.  The 
qQCEtioQ  arises  whether  it  is  not  the  duty  of  government  to  prevent,  as  far  as  may 
be  consistent  with  individual  rights,  this  waste  of  a  common  heritage,  in  whiMi 
not  only  otirselves  but  our  posteqty  are  interested.  ' 

The  miner  has  a  right  to  the  product  of  hia  labor,  but  has  he  a  right  to  deprive 
others  of  the  benefits  to  be  derived  from  the  treasures  of  the  earth,  placed  there 
for  the  common  good!  The  precious  metals  are  of  an  imperishable  nature,  evi- 
dently designed  to  pa^s  beyond  the  reach  of  the  discoverer  and  to  subserve  pur- 
poses of  human  convenience  for  generations.-  Our  children  have  an  interest  in 
them  which  we  cannot  with  propriety  disreg^d. 

The  bill  to  estabfish  a  national  school,  of  mines,  introduced  in  the  Senate,  at 
thQ  be^nning  of  the  present  session  of  Congress,  by  Mr.  Stewart  of  Nevada,  is 
designed  to  remedy  this  evil.  Similar  schools  have  been  estabfished  in  various 
parts  of  Europe,  and  the  best  evidence  of  their  utifity  is  the  fact  that  we  are 
indebted  to  them  for  nearly  all  the  knowledge  wo  possess  on  the  subject  of 
mining  and  metallurgy.     Our  mines  and  mills  are  practically  managed  by  foreign. 
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experts;  wo  fomiih  the  labor  and  mechanical  ingenuity,  but  they  fijmlsli  the 
ecientinc  pkili.  Without  the  aid  of  foreign  institutions  we  could  have  made  bat 
little  progress  in  mining;  and  yet  we  lose  mueh  by  not_having  similar  instdtn- 
tions  in  our  own  country.  The  local  dicumstances  esisting  in  Europe  differ 
Gsseati^ly  from  those  which  prevail  in  the  Unitefl  States.  It  wonlrl  be  a  great 
advantage,  not  only  '™  ^^  saving  of  expense,  but  in  the  more  dii-ect  avaalahility 
of  the  espeilence  gained,  if  our  young  men  could  learn  at  home  what  they  aio 
now  compelled  to  learn  abroad. 

The  ptao  proposed  by  Mr.  Stewart's  bill  seoms  both  feasible  and  economical. 
Sucfa  an  institutiou  woidd,  if  properly  conducted,  lesult  in  a  large  annual  increase 
in  our  bullion  product.  It  is  not  unreaBonable  to  anticipate  that,  instead  of 
declining  within  a  few  years  to  forty  or  fifty  millions  per  annum,  as  will  undoubt- 
edly be  the  case  if  the  present  state  of  things  continues,  there  would  be  an 
increase  amounting  to  at  least  100  per  cent,  on  the  yield  of  the  mines  for  the 
past  year,  I  verituro  the  hope,  therefore,  that  Congresa  will  take  this  propo- 
siUon  into  favorable  conMderatioa.  The  bill,  as  amended  by  the  Committee  on 
Mines  and  Mining,  of  tlie  Senate,  and  the  conjddemtions  upon  which  it  ia  based 
will  be  foimd  in  the  appendix,  (A.) 

lit  is  proper  that  I  should  give  duo  credit  to  my  assistants  for  the  part  which 
they  have  taken  in  this  work.  The  duty  of  collecting  statistics  in  C^ifomia 
was  intmsted  to  Mj.  Jolm  S.  Hittell,  the  able  and  -experienced  author  of  several 
valuable  works  on  the  Industrial  resources  of  that  State.  In  the  periormanco  of 
the  epQ<Hal  service  aeagned  to  him  he  visited  the  principal  mining  districts.  His 
reporta  aie  based  upon  actuaS  observation,  and  may  be  relied  Upon  as  accurate 
and  impartial.  With  the  exception  of  the  report  on  Nevada  county,  by  Mr.  E.  P. 
Bean,  the  county  assessor,  and 'Mr.  H.  KoHe,  his  assistant,  and  the  brief  reports 
on  some  of  the  northern  and  southern  counties  by  Dr.  Henry  Degroot,  with 
a  eket«h  of  the  MoiiiR^  Kavine  mines  by  Dr.  A.  Blatchley,  nearly  all  the  gold- 
beJirmg  regions  of  California  are  described  by  Mi-.  Hittell.  Important  papora 
on  liie  condition  of  the  mining  inta-est  in  Mcxieo,  South  America,  Austialia,  &c., 
are  also  famished  by  the  same  anthority. 

An  elaboi-at«  and  intei-esting  report  on  the  miscellaneous  minerals  of  the  Pacific 
States  and  Territories  ia  furnished  by  Mr.  Eeniy  C.  Bennet,  a  mining  engineer 
familiar  with  the  subject.  No  such  complete  and  extended  notice  of  the  miscel- 
laneous mineral  productions  of  the  Pacific  coast  has  yet  been  published.  This 
report  will  be  found  Valuable  to  business  men,  and  to  all  other?  seeking  informa- 
tion respecting  the  lesources  of  the  States  and  Territoiies  west  of  the  Rocky 
mountains. 

To  Mr.  It.  H.  Stretch,  late  State  mineralogist  of  Nevada,  the  Comstook  lode 
and  re^ons  adjacent  were  intrusted.  Hi'!  scientific  and  practical  knowledge  of 
tiie  various  departments  of  mining,  his  long  experience  in  this  particular  region,  ■ 
and  his  known  integrity,  rendered  the  seleotioa  peculiarly  fortunate,  as  wiU  be 
coaeeded  upon  a  perusal  of  his  report. 

Dr.  Henry  Degroot,  a  statistician  and  wiiter,^whom  1  deputed  to  travel  through 
Nevada,  has  fm-nished  a  series  of  interesting  papers  on  the  miscellaneous  resources 
of  that  State. 

Mr.  Mj-i-on  Angel,  of  Austin,  a  gentleman  well  acquainted  with  eastern 
Nevada,  contributes  a  report  on  that  region,  from  which  it  will  be  seen  that  the 
mineiuL  wealth  of  Nevada  is  by  no  means  confined  to  the  Comstock  lode. 

The  services  of  Dr.  A.  Blatchley,  a  raineralomst  and  mining  engineer,  were 
seeui^edfor  an  exploration  of  Montana  and  Idaho,  This  genfleman  teaveUed 
through  these  Territories  during  tie  months  of  June,  July,  and  August,  and  was 
enalded  to  coUect  the  information  which  is  embodied  in  his  reports. 

Mr.  Elwood  Evans,  of  Olympia,  foimerly  territorial  secretary  of  Washington, 
has  kindly  furnished  detailed  repoits  on  the  resources  of  that  Territory. 
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To  Mr.  Ainawortli,  Mr.  Hill,  Mr.  IJadd,  and  otliere,  I  am  indebted  for  informa- 
tiOM  relatiTC  to  the  trade,f^  yeeourees  of  Otegon. 

Tbe  report  no  Arizona  is  from  tke  pen  of  Governor  E.  C.  MoCormick.  It 
will  he  found  extremely  interegting,    , 

Mj.  W.  M.  Gabb,  of  tlio  State  geological  Rurvey  of  California,  whose  recent 
expedition  thxoi^h  Lowig:  OaUfomia  has  attracted  consiilerabl©  attention,  con- 
tiibqtea.a  detajled  report  on  the  mineral  resources  of  that  peninsula.  It  is  the 
'S^)^  of  the  iiat  sdonlifie  eSploralioQ  ever  made  of  tliat  region,  and  possesses 
ii-Jpefefiliar  inteMst  al  ftSs  tfiae,  owing  to  the  iiiv^tment  of  jifmerloan  capital 
'tj^e  EBid  ibe  purcSaSe  &om  &e  Mexittan  government  of  an  extensive  grant  by 
"jtfifaSe  parties  for  col^niaaJSon  by  j^nerioans. 

V  --Hm^  other  pwffldoeQt  and  espei't^nced  gentlemen  have  assisted  me  in  the 
'ptepiaatdOH  of  this  report.  I  claim  little  more  for  myself  than  the  direction  and 
tarpervjaion  of  the  workj  it  has  occupied  my  entire  time  for  upwards  of  a  yoai', 
■^sdy  WhatQver'may  be  it»  imperfections,  few  will  be  disposed  to  deny  that  it  pro- 
'Sents  evidence  of  aa  earnest  attempt  to  carry  into  effect  the  wishes  of  the  de- 
partment and  ttie  objetStii  designed  to  be  accomplished  by  Gon^ss. 

It  is  a  common  error  to  suppose  that  mining  is  inimical  to  the  welfare  of  the 
pec^le.  No  branch  of  industry  j^quiring  meSianioal  still  and  the  acquisiiion 
'©f  scientific  knowledge  can  justly  be  saia  to  contain  in  itself  elements  injurious 
to-public  morals  or  to  the- prosperity  of  the  state. 

The  tendency  of  this  pursuit  is,  at  first,  to  attract  a  reckless  and  adventurous 
population,  Whose  disregard  of  coaventional  restraint  leads  to  the  assumption 
of  risks  and  to  bold  and  haaardous  undertakings,  by  which  new  countries  are 
most  rapidly  opened  up  to  settlement  and  civilization.  Providence  so  ordains 
■it  that  die  superficial  treasures  of  the  earth  designed  to  attj-act  this  enterprising 
'dass-soon  disappear,  and  a  higher  order  of  intelligence  is  required  and  a  more 
!|ifenilMient  condition  of  things  iB  established.  It  is  only  necessary  to  look  back 
®ver  the  past  raghteea  yearg  to  find  in  the  advancement  of  the  vast  re^on  known 
as  the  Pacific  slope,  the  strongest  posiable  refutation  of  the  assei-tion  that  mining 
is  inimical  to  tho  welfare  of  the  people.  Looking  forward  to  the  fature,  who 
'can  predict  the  high  condition  of  prosperity  likely  to  be  attained  by  these  new 
States -dnd  Territories  eighteen  yeai-s  hence  ?-—witli  trans-continetital  railroads 
and  telegraph  lines  binding  the  Atlantic  to  the  Pacific;  with  branch  roads  and 
lines  traversing  the  country  north  tmA  south ;  with  the  commerce  of  Asia  pourina; 
its  treasures  into  our  seapoi-ts;  with  an  export  tirade  commanding  the  whole 
eastern  world ;  with  a  probable  coast  line  6tret<:hiiig  from  Behring  Straits  to 
Cape  St.  Lucas ;  with  innomerable  flomishing  cities  and  seaport  towng ;  with  an 
agricultural  population  numbering  thoitsajids  where  they  now  number  hundreds ; 
with  busy  niamifffiitories  scattered  over  the  land  j  with  churches,  schools,  and 
eoll^es  everywhere  throughout  the  mountains  and  valleys— -All  these  many  of 
aa  may  live  to  see,  but  few  can  nOw  realize  the  magnificent  future  that  lies  before 
us.  In  this  iavored  land  the  laborer,  the  artisan,  tho  mechanic,  the  msm  of 
Science,  can  each  find  profitable  employment  and  a  congenial  home.  As  wo 
want  population  to  develop  the  dormant  wealth  of  our  new  States  and  Temto- 
ries,  it  is'the  interest  of  oar  government  to  disseminate  a  correct  knowledge  of 
their  material  resources.  ' 

'    Entertaining  these  views,  I  trust  the  report  herewith  submitted  will  not  be 
withont  practical  ntihty  wherever  it  may  be  cu-cnlated. 
Very  respectfully,  your  obedient  servant, 

J.  BOSS  BEOWME. 

Hon,  H.  McCULLOCH, 

Secretary/  of  tJw  Treasury. 
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CALIFORNIA. 

SBCTIOS   I. 

GENEBAL  CONDITION  OF  THE  MINING  INTEREST. 

Tlie  ilBformation  and  statistics  relative  to  the  gold  niinea  of  California  were 
collected  Letween  tto  17thMayaiid  the  35tli  July,  tut  some  interesting  changes 
^have  oc«nrred  since  the  tour  of  inquiry  was  made,  and  the  fefita,  when  ascertained, 
have  been  mentioned.  Masiy  of  the  figures  and  data  could  he  obtained  only 
from  tbe  mine  owners,  who  may  sometimes  have  lolarepresented  the  character 
and  yield  of  their  claima  in  a  favorable  light  for  the  purpose  of  selling,  or  in  an 
un&vorable  light  for  the  parpose  of  misleading  the  assessor  and  tax-collector. 
It  is  believed,  however,  that  the  statements  as  roade  ate  eener^y  trae,  and 
it  js  hoped  that,  taken  together,  they  will  be  found  to  be  the  fullest  and  most 
correct  collection  of  important  fects  ever  made  relative  to  gold  raining. 

The  general  condition  of  gold  mining  in  California  is  that  of  deolmo.  The 
amouijt  of  production  becomes  smaller  evciy  year,  but  the  decrease  ig  confined 
chiefl.y  to  the  placer  3deld.  In  quaita  more  work  is  beitg  done ;  it  is  being  done 
better  than  ever  before,  and  there  are  more  mines  in  successful  operation.  The 
badness  is  flourishing  and  improving,  with  a  fair  prospect  of  continuous  increase ; 
and  the  saccess  of  many  of  the  mines  is  most  brilliant. 

,  in  1864  Professor  Ashbumer  wi-'ote  a  report  on  the  Jtariposa  estate,  and  in  it 
he  made  the  following  general  remarks : 

In  1858  there  were  npwards  of  380  quartz  iniUs  in  California,  each  oneof  which  was  enp- 
plied  with  qaaitz  froni  one  «(  wore  Terns-  The  number  of  stampa  m  tbese  mill?  was  2.6J0, 
and  the  (otal  cost  of  the  whole^  mill  property  of  this  natnre  in  the  State  esceeded  SS.OOO.OUO. 
In  the  snmnier  of  1861,  while 'I  was  attached  to  the  geological  surrey,  I  made  a  careful  and 
fhoroijgh  examination  of  all  the  quaitz  nulls  and  mines  of  (be  State,  and  could  only  find 
between  40  and  50  in  successful  operation,  severolof  which  were  at  that  time  leading;  a  very 
precarious  existence. 

Many  of  those  old  entei-prises  have  not  yet  become,  and  never  will  become, 
profitahle ;  bat  of  the  quaitz  mills  built  within  the  last  four  or  five  years,  the 
euecessful  proportion  is  much  largei-  than  before  18G0.  No  business  offers  greater 
fa^ities  to  ignorance  and  folly  for  losing  money ;  and,  unfortunately,  most  of 
those  who  engaged  in  it  had  no  experience  and  were  led  by  their  presumption 
into  gross  blunders  in  both  mining  and  milling. 

The  greatest  common  blunder  in  quartz  mining,  and  the  most  common  error 
in  early  times  as  well  as  in  our  own  day,  has  been  that  of  erecting  a  mill  before 
the  vein  was  well  opened  and  it'«  capacity  to  yield  a  laige  supply  of  good  rock 
e^tabhshed.  The  commission  of  tiiis  blunder  is  proof  conclusive  of  the  utter 
incompetency  of  its  author  to  have  charge  of  any  important  mining  enterprise. 
If  there  were  any  possibility  that  it  should  iu  some  cases  lead  to  considerable 
profit,  there  might  be  an  excuse  for  it,  but  there  is  none.  It  never  pays.  All 
the  chances,  including  that  of  utter  failore,  are  against  it. 

The  next  blunder  was  that  the  difference  between  a  pocket  vein  and  a  charge 
vein  was  not  understood,  and  the  existence  of  rich  specimens  was  considered 
proof  of  the  high  value  of  a  mine,  whereas  among  experienced  quartz  minej^  it 
excites  their  suspicions  and  distrust.  Nine-tentha  of  the  lodeS  which  yield  rich 
specimens'do  not  pay  for  milling.  West.  Point,  in  Calavei'aB,  and  Bald  Moun- 
tain, in  Tuolumne,  the  tichest  pocket  districts  of  the  State,  are  not  to  be  com- 
pai'cd  for  yield  with  Sutter  creek  or  the  Sierra  Buttes,  where  there  is  scae^ely  a 
passable  epecimen  in  a  thousand  tons. 

The  next  error  was  that  nothing  was  known  of  pay  chimneys,  and  if  good 
([uartz  was  found  in  one  place,  it  was  presumed  that  the  whole  mine  was  of  the  .^ 
same  C|uality.     In  some  cases  the  pay  chimney  was  near  the  end  of  a  daim,  into 
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ivLich  it  (lipppil  not  ftir  from  tlie  smfaue,  leaving  the  mill  ivithont  i-ocli.  In 
other  {j^s  the  miner  had  his  pay  chimney  in  hia  own  fUim,  but  lie  Jiid  not  know 
eflof^Vto  follow  it,  and  he  -woi'lspJ  sti-su^ht  ilown  into  ban-en  rocfe,  wliile  thoio 
was  an  abundant  supply  of  good  quartz  higher  up. 

AnnthfT  error  was  that  of  ainking  when  nothing  was  found  at  the  fcurfarp ;  a 
policy  that  may  do  in  mining  for  other  metals,  but  is  very  liaky  in  gohl.  If  the 
oreppings  are  barren  along  a  considerable  distance,  deep  sinkings  will  rarely  pay ; 
but  if  the  vein  does  not  crop  out,  the  only  way  fo  examine  it  may  bo  bj'  a  shaft. 
Much  rock  has  been  crushed  witliout  examination  and  without  anypi-oper 
B^lgetion. 

^Xp  the  mortars  it  is  a  common  mistake  to  use  too  mnch  quicksilver  and  too 
njudi  water. 

^It  has  not  been  cnstomaiy  in  make  assays  regularly  of  the  tailings,  so  as  to 
l^p'ow  ■what  was  passing  off. 

The  mine  owners,  in  a  large  proportion  of  the  cases,  have  not  resided  at  the 
mines,  and  have  not  made  a  study  of  the  business ;  and  no  occupation  requires 
persona!  supervision  and  thoryugh  knowledge  on  the  part  of  the  owner  moi'o  than 
mim'ng. 

These  blunders  are  gradually  being  corrected,  aad  if  they  were  not  still  quite 
cbmmon  the  quartz  mines  of  California  would  yield  nearly  twice  as  much  as  they 
do.  The  business  will  never  he  eatabllshed  upon  a  proper  basis  until  the  supei- 
intendenta  as  a  class  are  well-educated  chemists  and  mining  and  mechanical  en^- 
seers,  and  the  mine  owners  frequent  visitora,  if  not  regular  residents,  at  the  mines. 
In  placer  mining  there  is  not  room  for  much  improvement.  All  the  processes 
are  ampler,  and  the  work  has  generally  been  done  well. 

The  southern  mines — that  is,  in  the  counties  of  Amador,  Calaveras,  Tuolumne, 
an3  Mariposa— have  nearly  exhausted  their  piacera.  They  had  few  deep  gravel 
deposits,  and  in  all  four  there  has  not  been  one  large  hydraulic  claim  Budi  as 
abound  north  of  El  Dorado.  Placer,  Yuba,  Nevada,  Sierra,  and  Plnmas  are  more 
piosperous  than  the  connties  further  south,  mionly  because  of  theh'  extensive  beds 
of  aiuiferoaa  gi'avel  more  than  a  hundred  feet  deep. 

The  Act  op  July  26, 1866. — Few  applications  have  been  mads  for  the  pur- 
chase of  quartz  mines  or  of  agiicaltural  lands  in  the  mineral  distrlota,  under  the 
act  of  July  2G,  1866,  "granting  the  ligbt  of  way  to  lUtch  and  canal  owners  over 
the  pahlic  lands,  and  for  other  purposes." 

The  farmers  of  the  mining  districts  have  long  been  anxious  to  get  titles,  but 
the  value  of  their  possessions  has  decrea&ed  condderaWy  of  late,  and  many  of 
them  do  not  feel  able  to  pay  for  the  expense  of  a  survey.  They  are  required  to 
pay  not  the  survey  of  their  rrapectlve  farms  alone,  but  for  the  survey  of  all  the 
agijcultural  land  in  the  whole  township  In  which  they  are  situated,  and  in  some 
cases  this  expense  may  he  $400.  If  several  unite, the  cost  is  lesa  to  each;  but 
the  whole  expense  comes  upon  the  first  application,  whether  made  by  one  or 
many.  Aftfir  the  survey  has  once  been  made,  applicants  have  no  expense  save 
the  price  of  the  land  and  a  few  small  incidentals.  Previous  to  the  firat  of  Juno 
twenty-five  farmers  In  Tdolonme  and  Stanislaus  counties  had  expressed  a  dcstro 
to  get  patents,  and  all  would  undoubtedly  have  taien  them  if  the  earvey  had 
not  stood  in  the  way.  The  public  sentiment  of  the  State  is  nnanimonsly  in  favor 
of  the  sale  of  these  agricultural  lands. 

The  surveys  of  quartz  mines  ai'e  not  so  expensive  as  those  of  agricultural 
claims,  because  it  is  not  necessary  to  survey  the  whole  township  for  a  mine  cl^m, 
but  only  to  connect  it  with  the  public  surveys  by  some  one  line,  so  that  it  can 
be  laid  down  accurately  upon  ttio  map.  The  expense  depends  upon  circum- 
stances, hut  it  will  seldom  exceed  $100  for  ovary  st^p  from  the  beginning  until 
f^e  issue  of  the  patent,  exclusive  of  the  time  and  travel  of  the  surveyor  in  getting 
to  the  place  where  the  aune  is  situated. 
TOe  owners  of  quartz  mines  generally  desire  to  get  patents,  but  the  feet  that 
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the  claims  on  ptitlic  lands  are  not  tased,  and  that  tliosa  wliick  have  been  Krante'l 
by  tba  government  arc  taxed,  is  a  strong  objection.  The  tax  in  flie  mining 
connfJee  varies  fi-om  "three  to  f»ur  and  a  naif  per  cent,  annually,  aad  that  is  a 
Berioiis  consideration  with  many. 

The  revenue  law  of  California  says : 

All  property,  of  every  kind  and  Latuie  whaterpr,  within  (bis  State  shall  be  eabject  to  tai- 
atinn,  except    •     *     •    mining:  clauna.     {Huldl's  General  Latcs,  article  6298.) 

A  aupplementaiy  act  says : 

All  prnvisionB  of  law  exempt  log  mining  claims  from  taiation  are  hereby  repealed  ao  ferae 
(hey  apply  to  lands  or  mines  in  the  condition  of  private  property,  and  granted  aa  6ui,h  by  the 
Spanish  or  Mexican  government,  or  the  government  of  the  United  Staloa,  or  of  thia  State. 
(Tlie  same,  arttcU  6H65.    lastractums  under  t/ie  act  of  Jaly  26,  1866.) 

The  inBtructions  issued  by  the  Commissioner  of  the  General  Land  O^Ce  to  the 
snrveyor  general  of  Cajiffflmia,  and  by  him  to  Ms  depaties,  aje  worthy  of  being 
placed  witMn  their  reach,  and  will  be  foand  in  the  appendix. 

gijRVBYS,— ^p  to  the  lOth  of  October,  1867,  eleven  Bnrveya,  made  nnder 
applications  for  patents  of  lode  mines,  have  been  received  at  the  United  States 
snrveyor  general's  office  in  San  Francisco.  These  eleven  are  the  Penoii  Blanco, 
Vii-^nja,  Jones,  Potts,  taid  OaVes  &  Eeese,  (these  two  last  adjoin,  and  may  be 
conddered  as  parfs  of  the  same  mine,  though  on  different  vems,)  in  Maripesa 
connty ;  the  Trio,  MoCann,  Axhona,  Hitehcoct,  and  Grey  Eagle,  in  Tnolumna 
coMaty  i  andtheKelaey,  inEldorado  county.  Applications  forsnrveys  for  patents 
have  been  made  in  majiy  otiier  cases,  probably  fifty,  at  least,  and  notices  of  the 
applications  have  been  advertised  in  the  newspapeis  in  the  mining  counties,  but 
ther  Bnryeys  have  not  yet  reached  the  snrveyor  genei-aL 

The  State  has  b«ea divided  into  nine  districts,  with  a  deputy  surveyor  in  each. 
The-foljowipg  )u«  the  districts : 

^S'irst  di^pict.-~-3iel  Norte,  Klamalli,  and  Humboldt  counties. 

Second- d^s(rict.■^—SKk^yon,  Shasta,  and  Trinity  counties. 

Third  district — Plamas,  Butte,  and  Sierra. 

Fourth  district. — ^Tnba  and  Nevada. 

Fiffh  district — Placer,  EI  Dorado,  and  Sacramento. 

Sixth  district. — rAmadttf. 

SevenSi  district. — Alpine,  Mono,  and  Inyo. 

Eighth  district. — Taolumne,  Mwiposa,  Stanislaus,  Merced,  Fresno,  and  Cala- 
veras. 

Minth  iMstrict. — Los  Angeles,  San  Bernardino,  Kern,  San  Diego,  and  Tulare. 


SBtJTioirn. 

THE  MOTHER  LODE. 

^Fho  mothOT  lode^  is  in  many  respects  the  most  remarkable  metalliferous  vein  in 
th^  World,  Others  lioiW  produced  and  are  producing  more,  but  no  other  has  been 
traced  so  far,  has  so  many  peculiar  features,  has  exercised  so  much  influence  on, 
the  topography  6f  the  country  abtrat  it,  or  has  been  worked  with  a  profit  in  so 
mafiy  places.  T4.e  great  argentiferous  lodes  of  JJesico  and  South  America,  the 
most  pfoductive  of  preraous' metal  of  all  known  in  histOTj,  pan  be  followed  not 
more  than 'dx  OP  (tf^tmile^.i  while  thia  Oalifomian  vein  is  distihotly  tracea-bfe 
on' the  fiurfeoe  from  Matipoaa,  to  the  town  of  Amador,  a  distance  of  more  than 
60  miles. 

CodESB  ASD  Dip. — ^Tho  general  course  of  the  vein  ie  Very  nearly  northwest  and 
sontheast,  but  to  be  more  precise  it  is  north  40°  west.    If  a  straight  line  be  drawn 
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on  the  map  from  Maiip(»a  to  Ama^i,  the  mother  lode  wUl  he  in  ecveral  placOB 
tw<j-OE  three  miles  distant  firom  the  line,  bat  usually  within  half  a  mile  of  it. 

The  dip  is  always  to  the  eastwmd,  and  nsnally  at  an  angle  of  45°  or  50°  to 
the  boEizon. 

Chakactek  of  the  Gold. — The  ^old  is  gpserally  in  fine  particles,  and  is  dia- 
tribnted  evenly  throngh  a  large  portion  Of  the  lode  in  the  pay  chimneys,  and 
tliere  is  vei'y  little  of  the  rook  entdrely  without  gold.  The  eulphnreta  ai  e  not  very 
abundant  nor  very  rich,  and  when  found  they  consist  almost  exolnsively  of 
pyrites  of  iron  and  copper,  without  those  mixtures  of  lead,  arsenic,  antimony, 
aind^inc  which  interfere  with  amalgamation  serioitsly  in  some  other  lodec.  The 
quaWz-of  the  mother  lode  is  ueually  hai'd  and  white  j  and  in  moat  of  tie  pay 
dlidaS'near  one  wall  or  the  otbef,  ribbon  lOok,  or  rook  with  numerous  black  seams 
Wrag  parallel  with  the  wall,  is  fonnd.  In  some  mines,  especially  at  tho  Eaw 
Hide,  the  quartz  is  colwed  gi-een  with  carbonate  of  copper ;  and  the  same  color, 
thoflafh  not  so  strong,  is  observed  in  poilions  of  the  Princeton  mine. 

WtDm. — The  width  vai-ies  from  a  foot  to  thirty  feet ;  that  is,  the  main  vein  as 
worked ;  but  it  is  accompanied  by  bianches  or  companion  veins,  so  that  the  total 
width  of  vein  mattei-  is  sometimes  nearly  a  hundied  feet.  In  some  places  thesn 
dde  veins  are  "known  to  be  In-anohes  separated  at  the  surface  from  th»  main  vein 
by  *'  horsM ;"  in  others  they  are  different  in  material  and  do  not  nnite  at  the  deepest 
workings.  The  most  remarkable  side  veins  ai-e  those  of  talcose  slate,  which  in 
some  places  can  be  traced  for  miles.  They  aiefiomtwo  to  twenty  feet  wide,  and 
are  lieh  in  gold.  We  do  not  find,  in  onr  booki,  mention  of  any  similar  auriferous 
deposit  in  other  countries ;  but  in  California  a  number  of  them  have  been  found,  ■ 
remote  from  the  mother  lode  as  well  as  near  it. 

Soutli  of  Maxwell's  creek  is  a  parallel  talcose  vein,  on  the  west  side  of  the 
m^a  mother  lode,  known  as  the  Adeldde,  which  name  was  given  to  it,by  Mr. 
J,  F.  Johnson.  The  same  name  has  been  given  by  mistafc  in  Tuolumne  county 
to  a  companion  talcose  vein  on  the  east  side  of  the  main  lode.  There  is  no 
i-eason  that  the  two  ai-e  the  same  vein,  or  for  extending  the  name  of  one  to  the 
other. 

Pat  Chimnets. — The  pay  oiiimneys  we  nsu^ly  large  and  regular,  and  are 
eithw  vortical  or  have  a  sligM  dip  to  tho  north. 

In  the  companion  talcose  veins  the  pay  chimneys  are  not  distinctly  marked, 
nor  are  the  character  and  limit  of  the  lode  well  defined. 

HitLS  AND  Hollows. — The  streams  seem  to  have  made  their  beds  in  places 
where  tlie  mother  lode  is  split  up  into  a  number  of  branches,  as  at  tho  Mercede, 
Maxwell's  creek,  Tuolumne,  Stanislaus,  and  Mokelumne  rivers ;  while  in  those 
places  where  the  lode  is  wide  and  a)lid  there  are  high  hills,  as  at  .Penon  Blanco, 
Pine  Tree,  Whiskey  Hill,  Quartz  Mountain,  and  Careon  Hill.  The  richest  part  of 
the  vein  was  on  tho  top  of  Carson  Hill,  and  next  to  that  in  richness  was  Pino 
Tree  Hill.  The  Haywai-d,  the  Oneida,  and  tho  Keystone  are  in  valleys.  The 
Golden  Rule  and  tho  mines  at  Angels  are  neither  on  hill  nor  in  hollow,  and  are 
yet  very  rich. 

No  otbei'  class  of  quartz  mines  in  Gahfomia  is  so  poor  in  specimens  iia  those 
on  the  mother  lode,  nor,  with  two  or  three  exceptions,  are  there  any  others  in 
wlfioh  the  gold  is  so  regularly  distributed  through  the  pay  chutes. 

pEctlLrAEiTiES  OP  THE  LoDE. — The  chief  peculiarities  of  the  mother  lode  are 
its  great  length,  its  great  thickness,  its  imiform  character,  the  near  proximity  of 
large  compaijion  veins,  of  whipb  at  least  one  is  usually  talcose,  and  tho  richness 
of  she  talcose  veins.  In  reply  to  quesljonS  about  the  chief  distinguishing  fea^ 
tul^'of  the  mother  lode,  the  miners  engaged  in  Working  various  mines  gave  veiy 
different  answers.  One  said  it.  was  the  presence  of  a  bolt  of  green  stone  on  the 
eastern  ade.  Another  thought  it  was  a  black  putty  gouge.  A  third  spoke  fbst 
of  (He  occurrenoe  of  places  as  smooth  aa  glass  on  the  walls.  Another  consid- 
ered the  mother  lode  to  oonast  of  two  branches,  one  tho  lundnated,  the  other  tho 
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boTjlcler  braneli.  The  former  is  TianaUy  on  the  west  side ;  the  latter  has  the  inoat 
cmres.  The  lode  is  richest  where  the  two  meet.  Another  says  the  mother  lode 
ia  aBeries.of  branches,  eonietimea  a  dozen  in  number,  covering  a  width  that 
varies  fi-om  500  to  3,000  feet,  with  a,  greenstone  porphyry  wall  on  the  east,  and 
dioritio  porphyry  wall  on.  the  west. 

Is  IT  A  Fissure  Vbih  ?-T-The  qneaUon  whether  tho  mother  lode  is  a  gash  or  a 
fissure  vein  has  little  praotieal  importance.  Suoh  aninqniry  is  serviceable  lo  regard 
tO-  deposits  "the  oharaotet  of  which  is  dbabtfiil ;  but  we  already  know  that  in  regai'd 
to  length,  oniforiuity  of  veinstone,  continuity  in  depth,  and  number  of  pay  chutes, 
few  fissure  veins  e:scoed  this.  Pi'ofessor  Aahbumer,  in  a  report  made  on  the  Pine 
Tree  and  Josephine  mines,  in  May,  ISGi,  ospresaed  aji  opinion  that  the  "great 
majority"  of  the  auriferous  quartz  lodes  of  California  are  gash  veins;  and  he 
implies  that  the  Pine  Tree,  whioii  is  a  part  of  the  mother  lode,  belongs  to  that 
class.    "Whitney,,  in  his  "Metallic  Wealth  of  the  United  States,"  Says : 

True  fissure  vtAns  are  coatinito^s  in  deptli,  antl  their  metalliferons  coDtents  have  not  been 
found  to  be  exhausted  or  to. have  seusibl;  and  pennauentlj  decieosed  at  anj  depth  wliidi 
has  jet  been  obttuned  by  miniDg. 

Segregated  and  gash  veins,  and  the  irregular  deposila  of  ore  not  included  under  the  head 
of  Teim,  tind  ilot  dcctming  in  masses  as  part  of  the  foroiation,  cannot  be  depended  upon  as 
peraistent,  and  they  genetallp  tbla  oat  and  disappear  at  a  not  inconsiderable  dcpthi  at  tho 
same. time  thej  are  often  richer  for  a  certain  distance,  and  coDtain  larger  accumnlations  of 
ore  than  true  veins,  so  that.tbey  may  be  worked  for  a,  considerable  time  wilTi  greater  profit 
than  these,  although  riot  to  h&  considered  aa  of  tho  si  .      n   . 


In  a  report  on  the  Princeton  mine  made  by  Professor  Blake,  in  December, 
1864,  he.  said: 

The  identifieotiott  nf  the  Princeton  as  a  fissnre  vein  leads  na  to  tlie  question  whether  all 
the  gold  veics  p£  thc^  Sieira  Nevada  and  other  gold  districla  of  elmilar  formation  are  not  also 
of  .^asnre  prjgin,  rather  than  formed  by  raetamorphism  from  materials  pre-existing  in  tbo 
str^.  It  cerlainlj  is  not  essential  to  a  Assure  vein  that  it  should  nnt  across  the  strata  of  a 
coTintry.  In  a  region  offegularly  stratified  slates,  tho  line  of  least  resistance  to  a  breaking 
force  is  certainly  the  line  or  plane  rather  of  the  stratification.  In  that  line  or  plane  the  rocky 
crust  may  bo  most  readily  spUt,  and  Lenc«  it  is,  I  believe,  that  most  of  our  veins  are  found 
conforming  to  the  stratification.  Professor  Tuomey,  ia  iiis  report  on  the  geology  of  South 
Carolina,  describing  the  gold-bearing  veins  of  that  State,  mentions  soverai  that  for  a  part 
of  their  conrse  follow  tbo  bedding  of  the  rocks,  and  in  other  places  cut  across  the  beddings 
I  have  obsevved  similar  conditions  atvarions  places  in  California,  and  1  am  daily  m 


re  inclined  to  the  view  that  cold  veins  are  the  results  of  emanations  from  great  depths 
below,  which,  ascending  throngh  rifts  and  fissures  of  the  rocks,  were  coadensed  or  deposited 
npon.the  walls. 

Claims  ih  Mariposa. — The  following  is  a  list  of  the  claims  on  die  mother 
lodOj.b^inniDgattlie  mother  lode  and  going  northward; 

"the  Crown  Lead,  4,500  feet  on  the  mother  lode,  besides  claims  oa  two  paraUel 
lodes.    Not  at  work.    Noticed  elsewhci-e. 

Tho  Virginia,  2,500  feet,'crops  out  lai-goly..  A  tunnel  160  feet  long  strikes  the 
vein  at  a  depth  of  100  feet.  Several  shallow  shafts  have  been  sunk.  Some 
good  quartz  has  been  found,  but  no  wprk  ia  being  done  now.     There  is  no  mill. 

ThePylos,  1,200  feet;  no  work  done. 

The  Maiy  Hamson.  has  a  mill,  and  is  at  work. 
■;    The  01a;yton,  ,3,000  feet.    ■ 

The  Ix>nisa,  3,000  feet,  is  being  opened  and  explored.  One  shaft  ia  down  130 
f^t,  and  another  is  being  sunk  to  the  same  depth,  and  a  third,  commenced  on  a 
IpWer  level,  ia  down  90  feet.  A  tunnel  started  near  the  level  of  Maxwell's 
creek,  strikes  the  bottom  of  the  90  foot  shaft.  About  2,000  tons  of  ore  have 
been  taken  out,  and  have  been  crushed  at  the  mill  of  the  Maxwell  Creek  Mining 
Company,  yielding  $8  or  $9  per  ton.  The  mother  is  split  up  here  into  a  number 
of  branches. 

On  the  Mai'gaict,  3,000  feet,  no  work  has  been  done.  In  this  claim  the  mother 
lode  ia  split  up  into  a  number  of  narrow  branches,  at  least  at  and  near  Maxwell's 
creek,  which  separates  it  from  the  Eouisa. 
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^!^ ^umplm  3  000  feet,  is  njt  doing  onyliiiiig  Several  ehaCta  have  Tjeeu 
^H^  ^d  some  luck  taken  Irom  it  se\  en  or  eiglit  j  eaia  a^o  yielded  $40  per  ton'. 

a?iq  Nonsuoh,  1,400  teet,  is  Ijing  idle 
^iP^fUlel  witli  and  opposite  to  the  Nonsuch,  300  feet  diataiit^  to  tho  eastward, 
on  a  talooae  ■^lute  vein,  is  the  Hidely  and  Giiimioghani  mine.     A  foar-s^amp  mill 
CoEiraetioed  ranniDg  lait  spring 

Op  the  King  bolomon,  3,000  feet,  no  worli.  la  dom^ 

The  losenute,  3,000  fSet,  li^s  a  tnnnel  ol  exploiatioii,  but  no  mill,  and  ia  not 
at  work 

The  Penon  Blanco,  6,000  feet  long,  ig  being  explored  by  a  toBnel  ninning 
255  ftet  on  the  vera  fiom  the  northwe'it  side  of  the  hill,  and  by  a  cross-taand 
fiom  the  east  Ride  oi  the  hiU  Eight  men  aie  at  nork,  and  #6,000  or  $8,000 
have  been  spent  on  the  clatm  Tht  name  ii  fepaniih,  means  "  large  whit«  rock," 
and  was  suggested  bv  the  immense  croppinga-of  white  quartz  on  the  top  of  tie 
high  hill  which  js  ono  of  the  miyt  piominent  land  nwikfe  in  th^  western  part  of 
Manpo=!a  countj 

Ths  Murphy, feet,  has  done  nothing 

Tho.  McAlpin,  1  200  feet,  was  Woifeod  10  yeais,  first  with  an  arrastra,'and 
afterw  irds  with  an  eight  stamp  The  lodeisheie  25  feet  wide.  A  tunnel  strikes 
the  vein  400  feet  belbw  tho  surface,  and  a  shtft  runs  down  160  feet  li-om  the- 
tunpel  McAlpiu  sold  out  m  1SS4,  and  left  tlie  State,  taking  with  him,  if  lumpr 
]s  n^ht,  $75,000  obtained  net  tiom  the  mine  Since  lie  left  the  mine  has  npt 
paid,  and  the  mill  la  now  stinding  idle  Ten  or  15  feet  eastward  from  the 
mmn  lode,  and  parallel  with  it,  la  a  companion  \ein,  which  haa  been  worked  to 
spmQ  extent  and  is  supposed  by  some  miners  to  be  nclier  than  the  main  lode, 
Th^aiill  IS  diivon  by  water  supphed  by  the  Gtoldcn  Kook  Water  Oorapany.  ,- 
.  i6lAiatS  m  InoLUMNE^The  following  d-ums  are  now  lying  idle  or  only 
pfliflafflljy  woiked  Those  maiked*  ire  idle,  those  npon  which,  work  ia  being 
done  aio  notice! 

The  Km^  PMip*  theNewhall,*  1,000  feet,  the  Rhodes,*  3,000  feet;  "Wood- 
worth,*  J  000  ftet  Wheeler,*  7,600  feet .  Munn*,  Woteott  and  ILooco*;  the  Cnl- 
beit»on,*  estcndmff  icioas  the  Tuolumne  nvei ,  here  comes  a  tract*  of  1,200  feet 
m  dispute,  the  KaClj  ,*  4,000  feet ,  the  ChO)  3,000  teet,  has  a  10-atamp  mill,  not  at 
woik  now,  the  Scoipion*,.  the  Northern  Light,*  3,000  feet;  the  Johnson,  the 
iuma,*  3,150  feet,  and  the  Hector,  are  on  the  Talco&e  companion  vein  in  this 
neighboihood  The  Sh^wmnt  is  on  the  main  lode  "wid  his  a  mill.  The  Eagle 
aSso  has  a  mill 

The  Ohickenhawk  has  two  shafts,  and  is  at  woik  with  a  hoisting  engine,  but 
Without  a  miU  The  Dickson  &  Co  ,*  1,500  teet,  the  Durgan  &  Go.,*  500  or 
600  feet,  the  Golden  Rule*,  the  bimmons.  &:  Oo  ,*  800  feet;  the  Miller,  Waller 
&  Co  ,*  4oO  feet,  the  Heelep  &  Co  ,*  900  teet,  the  Simon  Wliitford  &  Co.,* 
450  feet,  thcBowe  &  Co,*  360  teet,  the  Golden  Eule,  1,600  feet,  has  a  15- 
stamp  mill  m  profitable  operation  on  the  eostem  vun ,  the  Waller  &.  App^*  780 
ieef  has  a  ohaft  60  feet  deep ,  the  Hitchcock,*  500  feet  The  Ifyman,  550  feet, 
has  1  tunnel  150  feet  long,  and  a  shaft  40  feet  deep,  another  tunnel  ia  now  l>eing 
run  to  open  the  mine      Iheie  is  no  mdl 

The  Jim  Stuai-t,*  530  feet,  has  a  shift  78  feet  deep ,  the  App,  1,000  feet,  has 
been  worked  legnlarly  foi  seven  years  With  a  10  atamp  mill.  Opposite  to  the 
App,  on  the  eastern  talcose  vein,  is  the  Heslep,  1,650  feet,  which  has  been  a^ 
work  for  15  years  with  a  10  stamj)  mill  This  claim  extends  beyond  the  App 
and  is  Opposite  the  Jim  Stuart  also  r. 

The  btlver,  1  500  feet,  has  a  10  stamp  null,  but  in  May  all  tho  work  was 
given  to  opening  the  mine  The  feweenj ,  1,500  ieet,  has  a  five-stamp  mill,  but 
the  mine  ha'<  caved  in,  the  flume  was  blown  down,  and  no  work  is  being'  done. 
0H6  pOoket  ncji  the  sinface  paid  $30,000 

3  -  smciOyGoOgle 
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The  IVewen,*  800  i'eet;  tbe  Donovim^&  Co.;*  the  McCafln/ 600  feet;  the 
Mooney  &  Co,,  600  feet,  has  a  fonr-Btainp  mill  in  profitable  operatiou  working 
tlio  talcoso  veiii;  tlio  Trio,*  2,316  feet,  lias  a  10-stamp.  mill;  the  Harria,  1,000 
feet,  Las  no  mill,  but  is  being  opened ;  the  Williams  &  Brother,  1,000  feet,  has 
tiunri.ll,  but  is  being  opetod;  tlio.Reist,  1,000  feet,  has  a  fooi'-stamp  mUl,  andas 
paying;  the,  General  Hooker,*  1,200  feet;  the  JRawhide  Extension  is  doing 
nothing  now,  though  there  is  a  shaft  200  feet  deep,  which  always  contains  water,' 
sometimes  to  witMn  SO  feet  of  the  saitCace;  in  the'Bawhide  claim  adjoining 
there  is  a  working  shaft  2S0  feet  deepi  and  only  40  feet  distant.  The  Eawhide, 
1,650  feet,  is  owned  by  a  New  York  company,  and  has  a  SO'-stamp  mill. 

The  Hensley  &  Co.,*  1,300  feet;  the  Faxon,*  1,OOC  feet;  the  Quinby,  1,000 
feet,  on  the  eastern  talcose  companion  vein,  has  a  four-stamp  mill  which  has  been 
idle  for  years;  the  ObapaiTal,  1,500  feet,  has  a'-fiYC-stamp  mill,  but  is  not  ranning; 
the  Buckeye,  1,200  feet,  is  on  a  branch  vein  200  feet  west  of  the  main  mother 
lode,  opposite  to  the  ChapaiTal, 

.The  HoJTsely,*  1,500  feet,  has' sunk  a  shaft  90  feet  deep;  the  Meader  &,Car-. 
rington,*  1,600  f(»t,  has  a  four-stamp  mill ;  the  Ilawkeye,*  1,000  feet ;  the  Silver 
Hill,*  1,50Q  feet;  the  Gillis,*  1,200  feet;  the  Gillis  No.  2,*  1,200  leet,;  the 
Seavera,*  l,OOOJeet;  the  "Watt";  "the  Alsop  &  0o.,*roache8  to  the  Stanislaus 

The  following  clfums  are  ou  an  eastern , branch  or  companion  vein,  of  the. 
mother  lode,  commencing  at  the  Hawhide,  and  running  northward  to  the  Stan- 
islaus liver. 

.First  is  a  piece  of  unchumod  ground  where  no  lode  has  been  found.  Tha 
"Wiiite  Senior*  daim;  the  Tom  White,*  1,200  feet;  tlie 'Patterson,  has  a  10.- 
stampniilljbut  onlyfivearemnning;  the  Gillis,*l,200  feet;  thojackson;*  tho 
Waters;*  the  Eector,*  1,200  feet,  has  sunk  a  shaft  52  feet  deep;  the  Watts, 
l,O00ifeet,  isno^  at  work  pr<«pectlng,  about  $15,000  have  been  taken  firom 
Bmail  veins  at  the  surface ;  the  Mt,  Stanislans,*  3,000  feet. 

This  brings  us  to  the  Stanislaus  river,  in  the  bed  of  which  no  large  vein  ia 
discoverable.  Hero,  as  at  Maxwell's  creek,  the  li)de  is  split  up  into  a  multitude 
oi  little  branches.  '  '        ^ 

CiAiMS  rs  Calaveras. — ^Immediately  north  of  the  Stanislaus  river,  on  the 
line  of  the  mother  lode,  Carson  hill  rises  to  an  elevation  of  !l,G0O  feet  above  the 
river ;  and  the  lode  in  passing  through  the  hill  appears,  to  split  into  JJu-ee  branches.. 
■On  the  eastern  ■  bi-anoh  are  the  following,  viz  :  the  Virginia,*  1,000  feet;  the 
'Adjunction,*  800  feet;  .theCargonHill,  has  done  somowork, but  is  not  doing  any- 
thingnow;  the  South  Carolina,  2;55&feet,  Jias yielded  $400,000,and is  now  closed; 
the  Enteiprise,*  800  feet ;  the  Keservo,  980  feet,  is  being  reopened,  bat  has  na 
mill,  the  yield  has  been  SIS'OjOOO. 

These  aro  all  the  cl'tums  on  tho  eastern  branch.  On  the  middle  branch  are  the 
following,  commencing  at  the  river,  and  running  northward :  the  Stanislaus,*. 
1,200  feet ;  the  Minei-al  Mountain,*  3,000  feet ;  the  Melones,*  1,200  feet. 

On  the  western  or  Santa  Cruz  branch  is  tho  Santa  Cruz*  mine,  3,000  feet ;  tie 
Morgan,  600  feet,  haa  no  mill,  but  ia  at  work,  yielded  $2,'SOO,000  in  1850 
and  1851;  the  Kentucky,*  220  feet;  thelron  Rock,  1,300  feet,isdoingnothing, 
though.some  very  good  rock  was  found  in  short  tunnels  and  shafts ;  the  Chapar- 
ral,* 3,031  feet ;  the  Chaparral  Hill,  3,200.  feet,  is  now  8,t  work  taking  out  rock, 
but  has  no  mill. 

Here  comes  a  apace  where  the  vein  baa  not  been  found. 

The  Hanford,900  feet.;*  the  Hanford  and  Shears.* 

Hero  c«mes  an  interval  of  a  mile  and  three-quarters,  before  we  reach  the  town 
of  Angela. 

The  Stickles,  400  feet,  has  a  lO-stamp  mill  at  work ;  the  Calaveras,*  1,100 
feetihadanine-stampraill'whioh  was  moved  away ;  theLightner,  400  feet,*  had  a 
lO-etamp  miU,  but  it  has  been  moved  away ;  the  Angel,  900  feet,  has  a  30-stamp 
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mill,  now  at  w-ork ;  the  Hill,  413  feet,  lias  prodnced  ISSO.OOO,  and  baa  a  12- 
Htampciill  at  work;  the  Bovee,  450  feet,  haa  produced  $600,000,  and  has  a  10- 
stainj)  mill  at  WQi'k ;  the  Fritz,*  600  feet,  hadalO-stamp,  mill,wiiich  was  moTed 

Hfef*  comes  another  apace  where  the  mother  lode  is  not  traceable  on  the  eurfece, 
anfl  has  not  been  traced.  The  general  opinion  is  that  it  cr(fises  the  Mokelunme 
river  about  three  miles  west  of  Mokelunme  Hill.  . 

OliAiMS  Iff  Amadoe. — ^North  of  that  river,  in  Amador  connty,  we  have 
the  following:  the  Tibbetta  &  Corliss;*  the  Hayward,  1,800  feet,  has  56 
stamps  at  work,  ei-nshing  80  tons  per  day,  and, has  been  at  work  since  1853, 
the  reputed  yield  is  $21/  per  ton  gross,  and  $22  net,  or  more  than  $600,000 
net  per  year ;  the  Loring  Hill,  700  feet,  has  been  worked  for  10  yeara.  Oppo- 
site to  the  Loring  Hill,  on  a  patullel  vein,  is  the  Eailroad,  800  feot.  This 
mine  has  yielded  $70,000,  and  is  now  at  work,  but  has  no  mill.  The  Wild- 
man,  1,130  feet,  ia  down  530  feet,  and  has  drifted  200  feet,  bnt  the  13-stamp 
mill  is  employed  in  doing  custom- work ;  the  Mahoney  has  been  working  five 
years,  with  a  IS-stamp.mill;  the  Lincoln,  2,378  feet,  has  worked  10  or  13 
yeai«,  but  the  20-stamp  mill  is  now  engaged  'in  custom-work ;  the  Bamhart,* 
1,000  feet;  the  Comet,  750  feet, has  commenced  prospeotjng ;  the  Herbertville, 
1,200  feet,  ha*.l  a  30-stamp  mill,  which  never  paid,  and  was  bnmad  down. 
No'  woik  is  being  done  at  the  mine.  The  Keystone,  has  a  20-stamp  mill, 
haa  worked  steadily  since  1851,  and  has  produced  about  $700,000.  Opposite  to 
the  Keystone,  on  a  companion  vein,  is  the  Spring  Hill,  1,200  feet,  which  has 
crushed  50,000  tons  of  quartz,  but  obtained  little  profit.  It  has  a  30-stamp 
mill,  which  is  idle,  with  the  excrcptiqn  of  five  stamps'  engaged  in  custom-work. 
The  Amador,  1,300  feet^  was  worked  to  a  depth  of  240  feet  some  yeara  ago,  but 
afterwards  caved  in,  and  lias  stood  i^le  now,  for  some  time  ;  the  Bnnker  Hill, 
1,300  feet,  is  at  work  with  an  eight-stamp  mill;  the  Mayflower,*  1,200  feet; 
the  Haaaid,*  800  feet,  has  an  eight-stamp  mill ;  the  Pennsylvania,*  1,000  ifeet ; 
the  Loyal,"  600  feet,  has  a  20-atiimp  stefim  mill;  the  Imian,  340  feet,  haa 
a  sis-stamp  mil),  tv-hioh  has  ci-ushed  about  g,000  tons ;  the  Seaton,  1,200  foot,  haa 
a  40-8tamp  mill,  and  has  worked  about  10,000  tons  of  quarts,  which  averted 
eight  or  nine  dollars.  The  mill  is  not  running,  but  the  mine  ia  being  opened. 
Tiie  McDonald,*  800  feet;  the  Potosi,  800  feet,  is  at  work  with  a  si^teen-stamp 
nail;  the  Webster,"  600  feet,  had  a  mill,  which  was  moved  away;  the  Plymouth, 
1,200  feet,  is  being  worked  with  a  15-starop  milt;  the  Enterprise,  is  at  work 
with  a  10-stamp  mill ;  the  Ohallen,*  1,000  teet ;  the  Gi-een  Aden,*  1,200  feet, 
has  a  shaft  100  feet  deep;  the  Hooper,*  1,200  feet;  the  Noe,*  800  feot;  the 
Eiohmond,  800  feet,  has  a  10-stamp  mill,  but  the  only  work  now  being  done 
is  prbspecting. 

Here  we  reach  the  Cosumnes  river,  and  north  of-  this  the  lodo  has  not  been 
traced  distinctly,  although  the  Pacific  lode  at  Pldcorville  appears  to  have  its 
-  characteiTstics. 


SECTION     III. 
MARIPOSA    COUNTY. 

Mariposa*  county,  the  Southernmost  of  the  rich  placer  mining  connties  of  the 
Sacramento  basin,  lies  between  parallels  37°  and  SS°  of  north  latitude,  and 
reaches  from  the  summit  of  the  Sien'a  Nevada  to  the  low  land  of  the  San  Joa- 
quin valley.  The  northern  boundary  is  the  divide  between  the  Tuolnmne  and 
Mepcsde  rivers,  and  the  southern  is  a  line  dr^wn  northeastward  from  the  point 

*  The  noma  of  this  county  is  derived  from  the  Spanish  ■' Las  MnripoaaB,"  Tbe  Butterflies.      I 
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ftlaere  ttie  Cliowchina  river  Btrikes  the  plain.  The  only  pei-manent  stream  in 
liie  county, is  the  Merced;  the  Bo-called  Mariposa  river  is  a  little  brook  which 
can  readily  be  stepped  acroas  in  the  summer  season.  . 

The  distance  of  the  town,  of  Mariposa  from  Stockton  is  90  miles,  and  tha 
ordinary  charge  for  freight  in  the  summer  is  $25  pei-  ton  of  2,000  pounds.  A 
stagejunst-o  Bear  Valley  in  a  day  from  Stockton,  and  the  liure  is  $10.  'Another 
stage  line'  runs  to  CoulterviUe,  and  the  fare  there  is  $10,  and  the  distance  is 
made  in  one  day.  The  county  tax.for  the  current  fiscal  year  is  $3  19  per  $100 
of  taxable  property.  Coultervilte  lies'north  and  Bear  Valley  south  of  tlie 
Mereede  river,  tho  bauke  of  which,  in  that  vjcinity,  are  so  steep  and  high  that  no 
wagon  road. hasieen  made  across  it ;  and  although  the  distance  from  one' town 
to  the  other  by  tie  horse  trail  is  only  10  miles,  it  is  45  by  the  wagon  road. 
.  Sectional  area  of  Mariposa  county,  1,884'square  mileg.  Population  in  1860, 
6,243;  estimat«d  in  1866,  4,l70.  Assessed  valuation  of  property  in  1865, 
$1,237,370.  Mr.Wm.  S.  Watson,  constructing  engineer  of  the  projected  Cop- 
peropoiis  and  Stockton  railroad  says ;  "  I'rom  the  nature  of  the  country  and  the 
■.pursuits  of  the  inhabitants,  Mariposa  imports  of  merchandise  4,240  tons'  per 
annum,  which,  with  an  increase  of  population  to  the  standard  of  Nevada  county, 
and  the  consequent  development  of  her  vast  resources,  would  be  quadrupled  in 
a  very  short  time.  The  down  freights  from  this  county,  consisting  of  copper 
ores,  wool,  hides,  &o.,  amount  to  920  tons  annually.  The  principal  points  of 
shipping,  are  Homitaa,  Princetown,  Agua  Frie,  Mariposa,  CoulterviUe  and  Bear 
'Valley.     Total  up  and  down  freights,  5,160  tons." 

The  shipment  of  gold  dust  fi-om  Coulterviiic  was  $13,285  in  July,  1866; 
$13,500  'in  August;  $17,000  in  September;  $S4,900  in  October;,  $14,790  ifi 
November;  $7,280  in  Depember,  $4,95Q  quat-tz  and  $9,484  placer  in  January, 
1867 ;  $11,050  placer  and  $14,800  iu  Mai-oh ;  and  $3,080  quartz  and  $3,660 
placer  in  April. 

.The  average  moathly  shipment  of  treasure  from  the  town  of  Mariposa  is 
$17,000  or  $18,000.  , 

There  are  two  small  ditehes  south  of  the  Mercede  liver,  an«f  a  branch  of  the 
(golden  Bock  ditch  extending  to  Peuon  Blanco,  and  these  are  the  only  ditches 
in  the  county.  In  proportion  to  the  yield  of -gold,  Mariposa  has  fewer  ditches 
than  any  other  county  in  the  State, 

.  Placer  Mining. — ^Many  of  the  placer  districts  in  the  county  have  been  vejy 
rich,  but  tjiediggings  have  in  no  place  been  deep,  and  they  would  long  ago  have 
been  eshausted.if  there  had  been  large  ditches  to  snpply -water;  but  these  were 
lacking,  so  washing  has  be^i  conducted  on  a  small  scale,  and  for  only  a  brief 
period  each  yeai\  The  richness  of  the  ground  and  the  coarseness  of  the  gold 
has. enabled  the  miners  to  make  a  pi^ofit  sometimes  by  dry  digging  or  scratching 
the  gmvel  over  with  a  butcher-knife.  Maxwell's  Creek,  Bine  QulSi,  Bear  Greek, 
'WTute's  Galoh,  Peiion  Blanco,  the  north  i^ork  of  the  Mercede,  the  biwiks  of  the 
roain  MeiiJede,  and  the  vicinities  of  tbo  towns  of  Mariposa  and  Homitas  were " 
especially  rich.  In  Maxwell's  Creek,  about  1852,  the  common  yield  was  $15  or 
$20  (jcr  day, to  tlie  man,  and  in  1863  two  miners  in  two  months  washed  out 
$16,000  at  Peiion  Blanco.  In  1850  Horse  Shoe  Bend,  on  th.e  Mercede,  had  a 
population  of  '400  minei-s.  There  are  now  a  dozen  small  and  shallow  hydraulic 
cliums  .there,  which  pay  about  $4  per  day  to  the  man.  The  population' of  the 
bend  numbera  100,  of  whom  half  ai-e  Chinamen,  On  the  top  of  Backhom 
jnpuntain,  east  of  CooltemUe,  at, an  elevation  l',500  feet  above  the  Mercede 
jivpr,  there  is  a  placer  which,  paj^  well  while  it  rains,  but  cannot  be  worked  at 
.JiBj  other  time  for  want  of  water.  Flyaway,  in  a  gnlly  by  the  side  of  B«ckhom 
moimt^n,  is  also -rich,  but  there)  too,  no  water  can  be  got  save  during  rains. 

Ageicultuee. — There  is  no  agriculture  in  Mariposa  county  worthy  of  note!  ■ 
There  is  not  one  large  orchard,  vineyard,  or  grain  tann.  Only  a  small  quantity 
of  rain  l^ls,  and  the  soil  appears  to  he  of  a  very  dry  uatm'c.     A  large  portion 


WEST  GF  T^  BOG^T  MOUNTAINS.  21 

of  tji^  pqrfai 

nidation,  imd  te  the  most  populous  part  of  the  county  was  the  Mariposa  grant, 
tl)^  reswWtB  there  having  no  title  had  no  sufficient  inducement  to  invest  money 
ip  plgpting  trees  and  vines.  The  western  part  of  the  county  is  made  up  ehiefly 
of  chemisalhdlB,  with  occasionally  small  dales  with  ecatteredoak  ^"e^,  .  In  the 
ea^tei^  p^  of  the  county  there  are'aoilie  plains  about  3,000  feet  high,  and  these 
h^v§  a  nch  and  moist  spil  and  may  some  day  heoome  far  nlore  valuable  than 
Ij^^iffe  now  Still  farther  east,  at  an  elevation  of  5,000  feet  or  more,  we  come 
t^  lairge  forests  of  good  pine  timber,  with  occasional  groves  of  the  big  tree. 

To&BMFTE  — One  of  the  resources  of  the  coiuity  is  the  possession  tof  the 
Tosemite  valley,  which  is  destined  to  be  a  favorite  place  of  resort  when  acce^ 
u  di,eaper  and  more  comfortable  than  at  present.  The  trip  can  now  he  ipade 
■frim  San  Francisco,  to  the  valley  and  back  in  eight  days  for  $75,  staying  only 
&^toWin  thij  Valley,  buC  the  average  amount  spent  on  the  trip  by  visitors  is  not 
fesa  U)?ra  $150  On  tho  Coulterville  trail  there  is  a  stretch  of  39  miles  to  he 
limae  on  horsebacl:,  with  no  house  on  tho  way ;  and  on  the  Mariposa  trail  the 
iMjpest  house  to  the  valley  is  25  miles  off.  .Thus  there  is  no  mode  of  reaching 
^^  jilace  except  a  harirido  over  a  very  rugged  road,  and  it  is  a  severe  trial  to 
PpTBOns  unaccustomed  to  riding  horseback.  A  wagon  road  might  he  made,  but 
Boijie  of  the  people  on  the  route  think  it  their  policy  to  prevent  the  constrnction 
01  ^  toad  Near  the  Mariposa  trail  is  a  fine  grove  of  the  big  trees.  The  nuni- 
her  of  vi-atois  to  Yosemite  in  1864  was  240 ;  in  1865,  360 ;  and  in  1866,  680. 

THi:  Mailiposa  Estate. — The  Mariposa  Estate,  or  Fremont  Grant,  as  it  is 
spmetimea  cilled,  contains  44,380  acres,  or  about  70  square  miles.  It  reaches 
1.J  miles  fiom  east  to  west,  and  12j  -miles  from  nori^h  to  south.  Its  greatest 
length,  from  upilJiw^tto  southeast,  is  about  17  miles,  and  its  average  width 
nearly  5  miles  Its  northern  line  touches  the  Mereer  river,  the  souttiem  the 
town  of  Bridgeport.  It  indudes  the  towns  of  Mariposa,  Bridgeport  Guadalupe, 
Arkaneai  Flat,  Lower  Agua  Fria,  Upper  Agrta  Fria,  Princeton,  Mount  Opmr, 
and  Bear  Valley*  The  gi'ant  was  made  while  California  was  under  the  dominion 
of  Mexico,  to  Juan  B.  Alvarado,  and  it,  was  purchased  in  1847  by  J.  C  Fri^mont, . 
■who  presented  his  claim,  for  tho  land  to  the  United  States  land  coromiaeion, 
and  it  was  finally  confirmed  to  him,  ajid  the  patent  was  issued  February,  1856.' 
The  ongmal  giant  was  of  land  suitable  for  grazing  purposes  in  tte  basin  of  the 
M^Jiposa  iivei  but  the  boundaries  wei'e  not  fixed,  and  Oie  grantee  had  the  right 
^  locatmg  the  claim,  on  any  land  within  a  large  area.  When  the  grant  was  to 
be  sarveyel  Fiemont  said  he  wanted  a  long  strip  of  land  in  the  low-land  on, 
boih  hanks  of  the  Mariposa  river;  bnt  the  TJnited  States  surveyor  tcH  him  thb 
BUiryey  must  he  m  a  compact  form.  Tiien,  instead  of  taking  a  compact  area  of 
graamg  land  and  worthless  mountain,  he  swung  his  grant  round  and  covered  tho 
valuawp  Pme  Tiee  and  Josephine  mines,  near  the  Mercede  river,  besides  anumber 
of  others  which  had  been  in  the  undisputed  possession  of  miners,  who  had  long 
been  familiar  with  Fi-emont,  and  had  never  heard  the  l^aet  intimation  from  him 
that  he  would  in  any  event. lay  claim  to  their  works.  Personal  indignation  thus 
came  m  to  embitter  a  quarrel  involving  large  pecuniary  interests;  but  the  patent 
did  not  necessaxily  give  the  gold  of  the  grant  to  Fremont.  Under  the  Mexican 
law  the  grantee  had  no  right  to  the  minerals,  and  tho  American  law  spoke  of  a 
confirmation,  not  an  enlargement,  of  tho  Mexican  title.  Here  then  was  another 
subject  for  Ltigatjon,  and^t  last,  in  1859,  that  matter  was  settled  by  a  dedsion 
that  an  Amentan  patent  for  land  cai-ries  the  minei^als  with  it.  The  adverse 
claimants  dehed  tho  officera  of  the  law;  the  mines  were  conveited  into  fortifica- 
tions, the  mouths  of  the  ttnnels  were  barricadedj  there  were  besifegera  and 
besieged,  seveia!  men  were  MUed;  bat  at  last,  in  1859,  Fremont  triumphed,  and 
on4^r  his  Mexican  grant  oht^ned  land  which  the  Mexican  government  did  not 
mi^iid  to  grant,  and  minerals  which  it  systematically  reserved.  ,  -  '         I  . 
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In  a  short  time  after  the  title  was  satiafaptorily  settled  tie  yield  of  mjld  from 
the  quartz  mines  of  the  estate  'became  very  large.  The  mopthly  production  in 
1860  averaged  #39,500 ;  in  1861,  $53,500;  in  1862,tlie  year  of  the  great  flood, 
which  injured  the  mills,  iiooded  mines,  and  hroke  up  lOtnAs,  $43,500;  atd  in  the 
first  five  months  of  1863,  S77,000.  'in  Mai'ch,  1863;  the  yield  was  $94,000;  in 
April,  $92,000 ;  and  in  May,  $101,000.  The  production  seemed  to  have  reached 
the  %ure  of  $100,000  per  montb,  with  a  fair  prospect  of  still  further  increase. 
It  was  at  this  time  that  the  estate  was  sold  to  an  inooryoi-ated  company  in  New 
York'city,  arid  the  stock  put  upon  the  market  in  tlie  midst  of  the  San  Francisco, 
mining  stock  fever,  which  eztended  its  influence  across  the  continent.  The 
prospectus  of  the  company  presented  a  veiy  atti-aotive  picture  to  speculators. 
The  average  monthly  yield  for  three  years  and  a  half  had  been  $50,000,  and  for 
half  a  year  the  net  profits  had  equalled  that  sum.  Tlie  reports  of  various  raining 
engineers  mdicated  that  the  results  of  futm'e  workings  would 'be  still  better.  ' 
Messi-s.  Wakelee  and  Gamett,  who  spoke  with  great  caution,  and  expressed 
doubts  about  the  value  of  the  Maiiposa,  the  Pine  Ti-ee,,  and  Josephine  mineSf 
still  thonght  that  the  monthly  productions  of  the  estate  could  soon  bo  raised  to 
$220,000,  at  an  expense  of  not  moi-c  than  $50,000,  leaving  $170,000  net  monthly 
income.  ■  Dr.  J.  Adelberg,  speaking  of  the  Find'  I'ree  and  Josephine  mines,  said : 

In  regard  to  the  value  of  the  veins,  I  can  say  no  more  than  that  their  .yieltl  in  predofis 
metal  ia  limited  only  bj  the  amouot  of  vork  done  in  tUom;  bnt  I  recollect  Mr,  Fremont 
once  commissioDing  me  to  oiake  an  estimate  as  to  their  c&durance  in  the  limits  of  the  longl- 
tudiDal  eilfiiit  now  opened.  I  found  by  calculation  that  thej  would  yield  for  3S8  years  100  > 
tons  dfuly,  without  the  requisitlou  of  pumps.    I  mean  down  to  the  water  level. 

Mr.  Timothy  C.  Allyn  made  a  report  on  the  property  in  December,  1862,  and 
expi-essed  the  opinion"' .that  the  yield  could  he  increased  $100,000  per  month, 
gross,  and  $50,000  net,  A  report  equally  favorable  by  Mr,  Claudot  was  also 
pnbhshed.  Professor  Whitney,  a  most  cai^eful,  conscientious,  and  competent 
authority,  had  said : 

The  quantity  of  material  which  can  be  mined  may,  without  elaboration,  be  termed 
inexhaustible.  I  can  hardly  see  a  limit  to  the  amount  of  gold  which  the  [>roperty  ia  capable 
of  producinjT,  except  in  the  time,  space,  and  capital  required  1o  erect  the  necesaaiy  mills, 
build  roads  to  them,  and  open  mines,  so  as  to  keep  them  supphed  with  ore. 

With  these  opinions  and  facts,  large  quantities  of  the  stock  were  pnrchasefl, 
and  tliero  were  large  quantities,  of  it  to  be  purchased,  for  the  paper  capital  of 
the  'company  was  $10,000,000. 

The  company  was  organized  by  Fremont's  creditora,  who  had  become  owners 
of  the  prop<5rty;  but  instead  of  cancelling  the  debt  and  taking  stock  for  it,  they 
took  a  mortgage  for  $15,000,000,  payable  in  gold,  and  issned  the  stock  subject 
to  that  debt,  wliich  Was  supposed  to  be  the  only  incumbrance  on  the  property; 
ftt  least  that  was  the  supposition  of  many  who  bought  the  stock.  Ii  soon 
appeared,  however,  that  there  were  $480,000  in  gold  duo,  besides  $300,000  on  the 
garrison  lien,"$50,000  on  the  Chut  mortgage,  and  $130,000  to  workmen  and" 
others  in  California.  The  new  company  seleeted  Mr.  F.  L.  Olmsted  for  then: 
Bianager,  and  he  took  chaige  of  tl^  estate  on  die  14th  November,  1864.  Ho 
found  everything  in  confusion.  The  production  had  Mien  off  very  suddenly 
after  the  sale.  It  seemed  as  if  evciy  nerve  had  been  strmned  to  make  the  yield 
of  May  as  large  as  possible,  and  that  as  soon  aa  the  sale  was  made  the  produS- 
tion  deci'eased  mow  than  50  per  cent.  The  yield  for  the  first 'five  months  of 
1863  before  the  sale  was  $385,000,  and  during  the  last  six  after  the  sale  was 
$186,993.'  In  the  former  period  there  was  a  net  profit  of  $50,000  per  month; 
in  the  lattera  net  loss  of  $80,000. 

In  May,  1804,  Professor  SiUiman  made  a  report  on  the  estate,  in  ,whioli  he 
Stud: 


WEST  OF  THE   EOCKY  MOUNTAINS.  23 

is  seett  oqnally  in  the  underground  extraction  and  in  the  surface  worlia,  railroads,  ffiills, 
trails,  w^on  roads,  WHrehouaea,  and  workshops — than  with  the  equally  conspicuous  fact  that 
the  former  owners  had  no  regard  for  tbeir  successors,  inasmuch  as  tbey  have  in  every  instance 
violated  in  the  most  remarkable  manner  that  fuadauiental  maxim  of  ali  BucoeESful  mining, 
nameJy,  to  keep  works  of  exploration  well  in  advance  of  works  of  estraction.  The  neglect 
of  this  maxiui,  jQordiDarycasea;isnever  of  doubtful  issue.  Inyour  case  the  result  has  been 
peculiarlyunfortunate,  since  your  estate  is  not  ft  mice,  but  a  vast  collection  of  mineral  veins, 
on  many  of  which  valuable  mines  may  be  developed,  and  on  some  of  which  Buch  develop- 


wero  made  of  an  encouraging  character,  but  the  neglect  to  apply  the  principle  in  ques- 
Liuu  uus  resulted  in  the  complete  suspension  of  three  of  the  mills,  the  partial  suspension  of 
a  fourth,  and  the  supply  of  the  fifth  for  a  time  with  an  inferior  quality  of  ore,  all  because  the 
veins  on  which  these  mills  depended  for  ore  were  worked  on  the  improvident  plan  of  taking 
all  the  ore  in  sight  as  far  and  as  last  as  it  could  be  founil,  but  never  anticipating  the  ev3 
day,  sinking  shafts  and  driving  levels  long  enough  in  advance  of  Ihe  calls  of  t£e  present 
hour  lo  foresee  disaster,  much  less  to  prevent  it. 

A.  mine  is  a  storehouse  in  which  are  garnered  certain  treasures  of  large,  't  may  be,  but  not 
inexbaustible  supply.  Certain  it  is,  the  ore  which  has  been  rained  will  never  recur.  Hence, 
it  is  the  fate  of  all  miues  at  some  period  to  become  exhausted.  The  only  compensation  U> 
this  drcumstance  is  iu  the  possession  by  one  company  of  a  considerable  number  of  mines 
which  may  be  brought,  in  succession,  into  activity,  so  as,  to  supplement  each  other.  Your 
position  in  this  respect  is  one  of  immense  strength ;  not  only  do  you  hold  on  the  Mariposa 
estate  a  vast  plexus  of  veins,  of  most  of  which  very  little  ia  known  at  present,  but  you  also 
own  a  great  length  of  country  on  several  veins,  the  character  of  which  is  already  proved, 
it  follows  from  this  state  of  facts  that,  with  the  frug'al  and  timely  application  of  capital,  you 
ought  never  to  be  in  a  position  where  the  partial  or  complete  exhaustion  of  a  particular  mine, 
or  of  several  mines,  should  he  severely  felt  on  your  general  production,  nor  would  it  be  so 
to-day  had  it  been  the  interest  of  those  who  preceded  you  to  apply  the  simple  maxim  alraady 
quoted.  But  the  reckless  disregard  of  this  sound  principle  has  resulted,  not  only  in  a  partial 
suspensionofj^ourproduetionorgoM— amounting  to  a  serious  disappointment  of  well-founded 
hopes — hut,  still  worse,  in  the  almost  destruction  of  certain  parts  of  the  mines,  where  the 
usual  piers  of  vein  have  been  removed  for  milling',  leaving  the  mines  to  crush  in,  endanger- 
ing not  human  life  only,  but  tie  very  existence  of  the  mines  themselves.  The  simple  result 
of  all  this  has  been,  that  your  manager  found  himself,  at  the  outset  of  your  occupancy,  face 
to  face  with  a  most  embarrassing  and  painful  stat«  of  facts,  with  the  alternative  before  him 
of  throwing  off  the  duty  he  had  undertaken  or  of  grappling  with  the  difficulties  and,  by  a 
series  of  judicious  measures,  extricating  this  noble  estate  from  its  disastrous  position.  For- 
tunately for  alt  concerned,  he  elected  the  latter  alternativej  and  it  will  give  me  pleasure  to 
Eoiut  out  in  what  manner  he  has,  with  great  good  judgment,  proposed  to  moat  the  difficulties 
e  has  found. 

It  is  quite  obvious,  from  the  facts  and  statemenls  already  detailed  in  this  report,  that  you 
hold  on  estate  of  veiy  great  value,  but  also  in  a  great  degree  undeveloped,  and  demanding  a 
large  amount  of  active  capital  for  its  proper  management.  That  the  judicious  use  of  money 
will  be  rewarded,  and  that  speedily,  by  exploring  thu  undeveloped  quartz  veins-of  the  estate, 
is  too  obvious,  I  trust,  aft«r  the  arguments  and  facts  already  set  forth,  to  require  further  illus- 
tration. All  explorations  will  not  oe  fruitful  certainly,  but  those  which  are  so  will  become 
so  largely  remunerative  that  they  will  cancel  the  others.  By  no  other  plan  can  you  hope  to 
manage  the  estate  with  honor  or  profit.  By  this  method  you  will  be  sure  to  develop  a  vast 
value,  which  will  render  your  stock  desirable  as  a  permanent  and  safe  mvestment.  By  any 
other  systom  you  may  attain  a  spasmodic  vitality — to  he  followed  soon  by  a  total  collapse. 

Your  man^^r  fully  appreciates  these  ^ews,  and  bis  plans  now  in  progress  of  development 
will  not  fMl  to  secure  the  early  and  pes^manent  prosperity  of  the  Mariposa  estate. 

In  1864  tlie  yield  was  $465,000,  and  the  expenditure  of  the  mines  and  mills 
$76,0,000.  With  a  debtof  $3,000,000,  (that  was  about  the  figure  on  the  1st 
January,  1865,)  and  a  monthly  loss  of  $20,000,  the  company  was  evidently  not 
in  a  prosperous  condition.  On  the  23d  Januaiy,  1865,  a  committee  of  stock- 
holders, appointed  to  investigate  the  condition  of  the  company,  made  a  report, 
and  recommended  that  money  be  i-aised  by  assessment  or  loan  to  pay  the  most 
pressing  debts,  so  that  the  work  might  be  continued.  They  gave  it  as  tLoii- 
opinion  that  the  property  was,  "worth  preserving  to  the  stockholders,"  and  that 
the  emban'assments  were  ''  owing  to  detective  organization  and  want  of  working 
capital."  The  company  did  uot  succeed  in  raising  the  money  to  pay  their  most 
pressing  debts,  and  the  estate  was  placed  in  the  hands  of  Dodge  Brothers,  cred- 
itors, for  the  purpose  of  enabling  them  to  work  it  and  pay  their  own  and  others' 

The  trastees  found,  according  to  their  own  statement,  that  tliey  had  SRSfk 
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more  at  tho  end  of  a  yoar  than  tliey  had  reifeived ;  and  the  company  lieing  dia- 
satisfied,  brought  suit  and  obtained  th.e  appointment  of  a  receiver,  who  is  now 
(May,  1867,)  in  possession* 

"Mr.  Mark  Brum  agin,,  president  of  the  company,  under  date  of  September  6,  1867,  gives 
the  following^  atatement  of  the  present  condltioli  of  lire  Mariposa  estate ; 

Anera  period  of  legal  and  financial  difficulties  which  have  weighed  heavily  upon  the  Mari- 
posa estate,  the  company  have  succeeded  in  Euccessfallj  terminating  the  lou^  pendiu^law 
stut  witb  the  lessees.  A.  final  settlement  has  been  made  with  the  Messrs,  Dod^e  Brothers, 
(the  lessees.)  by  which  they  reJiaquish  to  the  company  all  their  rights  under  the  Olmstead 
lease  for  the  possession  of  the  whole  property. 

The  floating  debt  has  been  reduced  from  about  ^00,000  to  less  than  $60,000,  which  has 
been  concentrated  into  holders  who  are  interested  in  the  success  of  the  company,  and  the 
greater  portion  of  which  is  made  payable  in  instalments  running  through  the  nest  twelve 
months. 

The  Mariposa  estate  consists  of  upwards  of  44,000  acres  of  gold-beariog  land,  in  the  heart 
of  the  mineral  region  of  California.  It  contains  more  than  1,000  auriferous  quartz  veins, 
of  which  some  30  have  been  partially  opened,  and  proved  to  be  paying  veias  when  provided 
with  proper  reduction  works.  Of  these  mines  only  five  have  been  supplied  with  machinerj, 
and  that  of  a  primitive  kind,  and  very  inefficient  for  saving  gold.  Where  thousands  have 
been  taken  from  the  estate,  millions  of  dollars  have  been  lost  by  bad  management  and  worth- 
less machinery. 

The  working  of  the  Josephine  and  Pine  Tree  mines  for  the  year  ISfiO,  and  to  the  date  of  the 
incorporation  of  the  company,  shows  an  average  gross  yield  of  $3  533^  to  the  ton.  From 
that  time  the  yield  for  the  above  two  mines  has  been  respectively,  as  follows : 

The  Fine  Tree  mine,  nnder  the  sncceedlng  management,  ylelned,  in  gross,  an  average  of 
So  per  ton  ;  the  lower  ran  having  been  Sl4  «jT,  and  the  highest,  $9  97  per  ton. 

The  books  kept  by  the  Olmsted  management  also  exhibit  the  following  in  regard  to  the 
Josephine  mice:  The  lowest  run  for  any  one  clean  up  was  f  3  42  per  ton:  the  highest,  J7  05 
per  ton,  making  an  average  gross  yield  for  this  period  of  $4  53  per  ton.  In  briet^  the  average 
yield  of  this  cune  was  at  that  time  so  low  that  it  was  partially  abandoned  as  worthless  by 
their  method  of  saving  gold. 

Under  the  pext  managemeut,  (that  of  the  lessees  of  the  company  who  snccecded  Olmsted,) 
the  books  show  that  the  quartz  from  these  two  min^  was  worked  together  with  an  average 
gross  yield  of  89  01  per  ton,  the  ore  having  been  more  or  less  selocteu. 

The  Pine  Tree  vein  is  in  some  places  over  30  feet  wide,  and  runs  parallel  with  the  Jose- 
phine, which  has  a  width  of  some  IS  feet,  both  mines  cropping  out  on  the  summit  of  Mount 
Bnllion,  1,500  feet  above  the  Mercer  river,  at  which  the  Benton  mills  are  located. 

The  Josephine  contains  considerable  sulphurets,  while  the  Pine  Ti-ee  has  rather  the  charac- 
ter of  a  "  free  gold"  vein.  Both  have  more  or  less  of  oily  sabatances  in  the  seams  of  the 
veins.  The  ore  contains  largely  of  "  float  gold,"  so  fine  that  itfloatsfolhouraonthesurfsce 
of  the  water. 

Quartz  from  these  tnices  is  now  supplied  to  the  mills  from  the  tunnels  penetrating  the 
veins  near  the  top  of  thfi  hill,  but  it  is  designed  to  open  them  by  a  tunnel  at  the  base,  some 
thousand  feet  below  the  present  workings,  which  will  insnre  an  nnfailing  supply  of  ore. 

Under  thfe  company's,  or  present  management,  sinoe  we  obtained  full  possession,  we  have 
changed  the  Bear  Valley  mill  into  the  "eureka  process"  for  saving  gold.  This  mode  of 
disintegration  prodntes  a  fine,  almost  impalpable  powder,  like  snporfine  flour.  Half  a  ton 
of  this  is  enclosed  dry  in  an  iron  receiver.  Saperheated  steam  6r  gas  is  admitted,  which,  ia 
the  course  of  a  few  minutes  desulphurizes  and  drives  off  all  base  metals  and  oily  substances. 
Quicksilver  is  then  introduced,  and  a  portion  evaporiacd,  and  is  afterwards  condensed  by 
common  steam  and  cold  water.  An  ingeniously  constructed  shalting  table,  of  copper,  abont 
20  feet  long,  on  a  wooden  frame,  with  riffles  of  a  peculiar  formation,  gives  to  the  water 
and  pulverised  substance,  with  the  amalgam,  the  same  actipn  as  that  of  the  ocean  surf,  an 
undertow.  As  the  mass  descends  on  the  table,  the  amalgam,  from  its  metallic  weight,  grad- 
ually clears  itself  from  the  quartz  substances,  and  the  gold  is  easily  and  quickly  collected  in 
the  troughs  of  the  riffles ;  and  .so  effectually  that  the  residue  cont^ns  scarcely  a  trace  of-KOld. 

With  this  mill  the  company  have  recently  worked  some  800  tons  of  quartz  from  the 
Josephine  mine.  The  lowest  yield  at  any  clean  up  was  ^31  per  ton;  the  highest  xyas 
$173  per  ton ;  giving  an  average  of  840  53  per  ton.  In  the  greater  portion  of  this  quarta 
not  a  particle  of  gold  could  be  discerned  before  crushing.  From  these  facta  it  will  readily 
appear  why  the  properly  has  hitherto  paid  no  dividends. 

Captain  Heniy  J.  Hall,  a,  practical.and  experienced  quartz  miner,  has  now  charge  of  the 
mines  and  mills  of  the  company,  and  is  adapting  the  eureka  gold-saving  process  to  all  the 
mills  of  the  estate.  The  aggregate  capacity  of  these  mills  under  former  manageoient  was  292 
tons  daily,  or  about  7,500  tons  per  month,  a  capacity  whichstill  exists.  The  mills  are  located 
near  the  Josephine,  Pine  Tree,  Mariposa,  Mount  Ophir,  and  Princeton  mines,  all  proved  to 
be  lar^,  well  defined,  and  inexbaastible  veins.  There  may  bo  easily  taken  cat  fiHin  these 
five  mmes,  at  the  present  time,  2D0  tons  of  gold  ore  per  day,  and'increased  on  the  present 
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Experienced  quarta  miners,  fiimiliar  witi  tlio  estate,  arc  almost  imanimona  in 
tAio  opinion  th&t  tbe  Princetonj  tlio  Pine  Tree,  and  tlio  Josephine  mines  are 
far  from  exhansted,  but,  on  the  confrary,  that  they  are  all  very  valuable,  and 
ought  to  be  made  to  pay  well,  and  that  the  failures  of  the  last  tour  years  are  to 
be  ascribed  mainly  to  bad  manag^ement.  It  is  true  that  when  the  Mariposa 
company  took  poss^aon  the  mines  were  not  opened  in  advance  as  they  should 
have  been;  but  they  were  opened,  the  position  of  the  pay  chimneys  was  deter- 
mined, the  hoisting  works  and  pumps  and.  mills  were  in  workmg  order,  with 
capacity  to  crush  and  amaJ^amate  150  tone  of  rock  per  .day;  there  were  espeii- 
onced  miners  present,  familiar  with  the  character  of  each  vein ;  there  was  a  rail- 
road for  transporting  the  i-ock  of  two  of  the  principal  mines  to  the  mill ;  and 
there  were  improvements  that  were  indispensable,  and  that  could  not  have  been 
placed  there  for  less  than  a  quarter  of  a  million  doUai-s.  The  property;  how- 
ever, was  not  managed  properly,  and  the  result  was  a  failure,  which  is  tbe  more 
remarkable  because  it  followed  immediately  upon  the  heels  of  Qie  most  brilliant 

Peikceton. — The  Princeton  mine  has  been  one  of  the  most  productive  in 
California,  and  has  been  noted  for  both  tlie  abundance  and  the  riohness  of  its 
quartz.  For  a  time  it  yielded  $90,000  per  month  fi'om  milling  rock,  and  this  is 
more  than  any  other  mine  of  the  State  ever  did. 

The  mine  is  Mtuated  about  half  way  between  the  Mariposa  and  the  Pine  Tree 
mines,  and  is  on  a  hill  easily  accessible.  The  course  of  the  vein  is  northwest 
and  southeast ;  the  di[l,  55°  northeast ;  the  thickness  varies  irom  a  few  inches 
to  10  feet.  The  vein  has  been  opened  to  a  depth  of  560  feet  on  an  incline^ 
and  200  feet  below  the  surface ;  drifts  have  been  ran  1,300  feet  along  the  vein, 
and  at  the  deepest  workings  the  drift-s  extend  500  feet.  The  richest  rook  was 
found  within  100  feet  of  the  surface,  where  the  pay  was  $70  per  ton  fi'om  milling 
well,  besides  large  numbers  of  specimens,  of  which  it  is  said  tliat  not  less  than 
SS100,000  in  value  were  stolen  by  tbe  miners.  Below  this  rich  mass  of  i-ock  the 
qii&iis  gradually  became  poorer,  and  there  were  spots  which  did  not  pay  for 
working ;  but  it  is  said  that  there  ie  still  an  abundant  supply  of  good  milling 
rook  in  sight. 

Professor  W.  P.  Blake  made  a  report  on  tho  mine  in  Kovomber,  1861,  and 

The  vein,  ia  eompojod  of  wbite  frinble  quartz,  and  is  divided  into  parallel  lajBts  oi  plates 
by  thin  slatey  films,  which  are  generally  charged  with  fine-grained  pyrites  and  free  gold. 
The  hody  ot  the  quartz  bears  white  vein  pyrites  ciyBtallized  and  spread  in  irregular  patchea 
and  a  Email  portion  of  galena,  together  witti  free  gold  in  irregular  ragged  ma!.ses,  in  plates 
and  scales,  and  sometimes  crystals.  Tbe  gold  nppears  to  be  cdoat  abundant  in  the  neighbor- 
hood of  the  galena,  and  ia  found  not  only  with  the  iron  pyrites  Btrikiug  its  sheets  through  its 
Bnbetanee,  but  entirely  isolated  from  it  and  enveloped  in  tbe  pure  white  quartz.  Some  of 
the  specimens  preseiTed  are  exceedingly  rich  attd  lieeutiftll,  and  just  before  my  examination 
of  thevein  some  anperb  cryatalliKatlons  bad  been  broken  out,  These  cryatala  are  bunches 
of  octahedrons,  with  perfectly  flat  and  highly  polished  faces  from  one-eighth  to  three-eix- 
l«entbs  of  on  inch  across,  aad  are  attached  to  masses  of  white  quartz. 

openings  by  enlai^ng  the  working  facilities,  to  4,000  tons  per  day.  Tbe  cost  of  raining  and 
reducing  the  ore  will  bo  less  than  $10  per  ton,  and  may  yield  an  average  of  8*0  pc  ton.  Tho 
old  mills  have  produced  upwards  of  $3,ii00,000.  Under  an  iutelligfmt  system  of  working 
they  ought  to  have  yielded  over  $10,000,000. 

The  amount  of  profits  from  the  estate  can  only  be  estimated  in  proportion  to  the  number  of 
mills  provided  tor  tbe  reduction  of  tbe  ores,  Tbe  reader  may  di'aw  his  own  conclusions  from 
the  facts  and  figures  herewith  presented. 

It  will  be  remembered  that  the  representations  heretofore  made  by  tbe  nodersigned  weta 
based  on  the  low  estimate  of  a  sure  gross  average  yield  of  ^30  per  ton,  by  tbe  new  reducing 
machinery.  Tho  present  working  eaows  that  auch  estimates  may  no  longer  bo  regarded  as 
theoretical,  as  the  actual  results  mliy  illustrate.  Thaywill  be  amply  con^med  by  tbe  future 
of  this  great  property. 
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Professor  Blake  made  a  second  report  on  this  mine  in  December,  1864,  and 
said: 

It  is  evident  on  a  careful  examination  of  the  surface  that  there  is  a  want  of  conformity  in 
(lirocljon  between  the  vein  aoA  the  slates.  The  slates  on  the  west  side  are  curved  towards 
the  vein  in  the  form  of  a  bow,  Ihe  ends  of  the  uurve  appearing  to  abut  against  the  vein  at 
loth  ends,  the  vein  forming  in  its  tine  of  outcrop,  with'  respect  to  the  elates,  the  chord  of  an 
are.  There  is  also  a  want  of  conformity  in  direction  between  this  body  of  curved  slates  on 
the  west  side  of  the  vciu  and  those  on  the  east  side  of  it,  showing  with  most  distinctness  at 
the  north  eQd,near  the  mouth  of  the  upper  drift.  Ou  the  east  side  the  treud  of  the  slates  is 
seen  to  vary  at  different  places  from  north  45°  west  to  north  Hi,"  west.  They  are  nearly  east 
and  west  at  the  north  end  of  the  vein.  •  »  •  Tliwe  is  also  a  want  of  conformity  between 
the  body  of  curved  slat«s  on  the  west  side  of  the  vein  and  the  slates  still  further  to  the  west, 
as  if  the  curved  body  of  slate  had  been  broken  from  some  other  place  and  forced  into  its 
present  position.  The  line  of  contact  is  not  very  disljnct,  but  jnst  in  the  position  we  would 
expect  to  find  it  we  see  a  quartz  vein  which  seems  to  mark  the  place.  It  is  approximately 
parallel  with  the  Princeton  vein,  and  is  also  gold-bearing. 

This  want  of  coiiformity  in  the  direction  of  the  slates  on  the  opposite  sides  of  the  vein  and 
with  the  course  of  the  vein  itself,  and  the  fact  that  the  ends  of  the  luycre  of  slal«  abut  against 
the  vein,  or  in  other  words,  that  the  vein  does  not  coincide  with  the  plane  of  the  bedding'  or 
stradficaUon  of  the  slates,  justifies  the  conclnaion  that  it  is  a  6ssure  vein  rather  than  a  bedded 
mass,  aa  has  heretofore  been  generally  supposed.  It  evidently  occupies  the  line  of  break 
between  the  two  distinct  bodies  of  slate. 

The  mineralo^cal  character  of  the  slates  on  the  opposite  sides  of  the  vein  is  also  different. 
The  slates  on  the  west  side  are  much  more  sandy  than  those  on  the  east,  which  are  argilla- 
ceous and  in  very  thin  layers  of  uniform  compoEidon,  presenting  the  well-known  appearance 
and  character  of  roofing  slates.  There  are  several  layers  in  the  series  on  the  west  side  which 
might  be  called  sandstones  rather  than  slates.  There  are  also  in  connection  with  these  sandy 
bars  of  a  bard  argillaceous  lock,  with  an  obscure  slaty  structure  which  resists  weadioring 
more  than  the  surrounding  portions  and  stands  out  in  well-defined  ontcrops.  These  two 
bars  of  rock  are  each  from  sis  to  eighteen  inches  in  thickness,  and  are  about  170  feet  apart. 

It  is  a  curious  fact  that  the  gold-bearing  part  of  the  vein  appears  lo  have  a  certain  relation 
to  these  peculiar  argillaceous  rocks  or  strata,  for  it  does  not  extend  beyond  the  line  of  contact 
of  these  strata  with  the  plane  of  the  vein.  So  also  in  the  northern  extension  of  the  Princeton 
vein,  half  a  mile  to  the  northwest,  at  the  Green  Gulch  mine,  where  the  vein  was  productive, 
the  same  peculiar  rock  is  found  in  connection  with  the  vein  on  the  west  side. 

Near  the  mill  the  vein  splits  and  the  two  branches  run  off  southcaatward 
nearly  parallel  with  one  anothor.  At  a  distance  of  a  mile  they  arc  about  300 
yM'ds  apart.  These  branches  have  not  been  well  explored  or  prospected,  so  not 
mach  is  known  of  their  character.  On  the  main  vein  there  are  seven  shafts  and 
a  ffrea.t  number  of  workings  of  different  classes,  such  as  might  ^e  expected  of  a 
mine  that  lias  yielded  $4,000,000  and  sustained  a  considerable  town.  iVom 
January,  1859,  till  Juncj  1860,  Steptoe  and  Ridgway  had  charge  of  the  mine, 
and  extmfited  2,000  tons,  whiijh  avei-aged  $18  per  ton.  l-^rom  June  1,  1860, 
till  November  of  the  'same  year,  under  the  management  of  Paik,  23,916  tons  of 
quartz  were  crushed,  yielding  $527,633,  an  average  of  $23  S5  per  ton.  In  1862 
gnd  1863  the  production  was  121,000  tons  of  quartz  and  $2,000,000  of  bullion, 
averaging  $16  50.  In  1864  the  yield  of  bullion  was  $243,707.  In  1863, 
■when  the  mill  was  working  rock  which  yielded  $53,  the  tailirfgs,  according  to 
assay,  contained  $13  56  per  ton.  The  pay  was  distributed  i-ather  in  an  in-egu- 
l.ar  mass  than  iii  a  chimney;  but  Professor  Blake  expressed  the  opinion  in  his 
report  of  1864  that  there  was  a  chimney,  and  that  its  dip  was  18°  to  the  horizon. 

The  Princeton  mill  has  24  stamps,  and  is  the  smallest  on  the  Mariposa  estate, 
at  least  of  tiose  owned,  erected,  and  worked  by  the  Mariposa  company.  The 
capadty  of  the  mine  far  exceeds  th^t  of  the  mills,  and  while  the  former  was  in 
a  productive  condition  much  of  the  ore  was  sent  to  other  mills.  The  gold  in 
the  quai-tz  ia  coarse  and  is  easily  caiight  in  the  battery,  or  at  least  most  of  it ; 
but  the  assays  of  the  tailings  show  that  great  quantities  of  it  were  lost.  The 
heap  of  tailings  at  the  mill  is  immense,  and  it  wiU  no  doubt  be  worked  over  at 
■  some  day  wiUi  a  profit,  if  not  all  blown  away.  The  sand  being  fine  many 
pounds  of  it  are  carried  off  every  hour  when  the  wind  blows  in  summer.     The 
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mill  v.-aa  driven  by  steam.  The  stamps  weigt  550  pounds  and  made  70  ■3ropa 
per  minute.     liotk  mine  and  mill  are  now  idle. 

The  Pine  Teee. — Tke  Pine  Tree  mine,  contiguons  to  the  Josephine,  and 
thirteen  miles  from  the  toivn  of  Mariposa,  js  considered  £o  be  on  the  main  mother 
lode,  which  mns  DOrthwest  and  soutneast,  dips  to  the  northeast,  and  is  here  in 
places  40  feet  thick.  The  ore  is  extracted  through  tunnels  and  canied  down  to 
the  mills  on  a  railroad.  The  workings  are  500  feet  deep  and  1,000  feet  long  ia 
the  vein.  There  are  seven  pay  chimneys,  which  vaiy  in  length,  horizontally, 
from  40  to  200  feet.  The  roclt  in  eitch  chimney  has  a  pecnliar  color  or  appear- 
ance, so  that  persons  familiar  with  the  mine  conld  tell  at  a  glance  from  which  a 
piece  of  qnarta  came.  The  coarsest  gold  was  fonnd  in  the  narrowest  chimney. 
In  three  years  previoua  to  May,  1863,  the  Pine  Tree  and  Josephine  mines  pro- 
duced 45,000  tons  of  ore  and  $350,000  in  bullion,  an  average  of  $1  77  per  ton. 
In  1860  these  mines  produced  12,154  tons  and  $113,530,  or  $9  34  per  ton ;  in 
1861,  21,576  tons  and  $173,810,  or  $8  05  per  ton;  in  1862,  when  the  dam  was 
carried  away  by  the  flood,  nothing;  and  in  1863,  previous  to  June,  6,000  tons 
and  $35,000,  or  $5  S3  per  ton.  The  total  expense  was  $5  per  ton  for  a  portion 
of  the  time  at  least,  the  cost  of  transportation  by  car  being  72  cents.  In  1864 
the  Pine  Tree  yielded  $67,940.  In  December,  1863,  when  the  ore  paid  $29  to 
the  ton,  the  refuse  tailings  assayed  $16  to  the  ton,  showing  a  great  waste. 
There  is  a  large  quantity  of  good  ore  now  in  sight  in  the  mine. 

The  particles  of  gold  in  the  Pine  Treo  quaifa  are  estremely  fine,  usually  so 
small  as  to  be  invisible  to  the  naked  eye.  As  a  consequence  it  is  very  difficult 
to  catch  the  metal  in  the  process  of  amalgamation,  and  Professor  Ashbumer,  in 
a  report  made  in  May,  1864,  said  that  70  per  cent,  of  the  gold  in  the  qnarta 
worked  in  the  Benton  mills  was  lost,  or,  in  other  words,  only  30  per  cent,  of  it 
was  saved.  This  fact  was  ascertained  by  "  a  series  of  assays  upon  the  tailings 
which  have  been  allowed  to  ran  to  waste." 

In  the  same  report  he  said,  "  I  think  the  Josephine  vein,  as  it  is  called,  ia 
nothing  more  than  a  branch  from  the  Pine  Tree,  aod  the  two  systems  of  workings, 
as  they  have  never  been  canied  on  in  connection,  have  given  rise  to  two  min^," 

Dr.  J.  Adolberg  made  a  report  on  the  mining  property  of  the  Mariposa  grant 
in  August,  1860,  and  in  it  ho  said : 


These  two  veins  run  parallel  on  tlie  wliolo,  bnt  sometimes  a  little  diverging,  s 
'■'*'"  converging ;  Bometimea  rnnniDC  together  and  foruiinR'  two  distinct  divisionB  of  one 
Tbej  belong  lo  distinct  geological  perioda,  the  Pine  Tree  being  earlier  and  the  Jose- 
1  of  more  recent  foi'malion.    The  ei'ea  of  both  velca  are  very  distinct,  the  older  vein 

ng,  in  those  depths  now  laid  open,  moally  oiyds  and  carlionateg,  (among  which  the, 

blue  and  green  carbocate  of  copper  is  very  cliaractciisCie,)  and  the  Josephine,  or  more 
recently  formed  vein,  bearing  the  iron  and  copper  aa  aulphureta  only.  Tiie  eiupHon  of  gold- 
bearing  qnarlz  has  formed  here  veioB  which  are  equalled  in  eilent  by  no  other  known  gold- 
bearing  quartz  vein. 

Messrs.  Gamett  and  Wakelee,  who  examined  the  Pine  Tree  and  Josephine 
mines  in  May,  1S63,  expressed  the  opinion  that  they  did  not  contain  any  con- 
siderable body  .of  ore  then  in  sight  to  pay  by  the  modes  of  amalgamation  in  use 
at  that  t!me,-and  the  only  hope  for  making  those  mines  "an  active  element  of 
production  instead  of  a  consuming  expense"  lay  in  improvements  in  the  system 
of  working  the  ores. 

JoSBPHiHE. — The  Josepliine  mine  is  on  a  mountain  side,  1,600  feet  above  the 
level  of  the  Merced  river.  The  vein  runs  northwest  and  southeast,  and  dips  to 
the  northeast.  Professor  Sillilnan  says  it  is  a  contact  deposit  between  serpentine 
and  sh^le ;  but  Mr.  Kelten,  who  has  been  a  superintending  miner  in  the  Josephine 
for  more  than  ten  years,  says  that  in  some  places  thei-e  is  green  stone,  and  in 
othera  slate  on  both  sides,  and  it  is  richer  in  the  slate  than  the  green  stone.  There 
is  no  gouge  in  the  green  stone.  The  lode  varies  in  width  from  5  to  30 
feet,  averaging  more  than  10.  In  those  places  where  the  vein  is  small  the 
quartz  is  mixed  with  slate.     The  mine  has  been  worked  through  three  tunnels. 
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the  cppor  one  being  100  feet  above,  and  the  lower  180  feet  lielow  the  middle 
tunnel  or  Black  drii't,  aa  it  is  called.  The  drifts  have  been  nin  500  feet  in  the 
lode,  and  the  depth  of  the  workings  peipendioalarly  is  530  feet. 

The  pay-roclt  has  been  found  in  seven  chimneys,  which  are  fi'om  40  to  100 
feet  in  length  horizontally,  and  are  separated  by  barren  atirnks  from  4  to  6  feet 
long  in  the  drifte.  The  pay  chntes  dip  45°  to  the  southeast;  but  the  dip  ia  less 
regular  on  the  under  than  on  the  upper  side  of  the  chute.  The  richest  deposit 
is  found  along  the  foot  wall,  and  a  sroall  streak  of  pay  is  found  along  the  foot 
wall  in  the  barren  chutes.  The  Josephine  ore  has  usually  been  worked  with 
that  from  the  Pino  Ti-eo  in  the  Benton  mill,  so  that  sepai'ate  accounts  have  not 
been  kept  of  most  of  the  workings.  The  Josephine  vein  is  ijonsidered  a  branch 
of  the  mother  quartz  lode,  from  miich  it  separates  at  the  Josephine  mine,  running 
northwestward  nearly  pai'allel  with  the  main  vein.     At  a  distance  of  half  a  mile 

■  fr-om  the  fork  they  are  about  300  feet  ivpart.  Although  the  mine  ia  now  lying 
idle,  miners  say  that  there  is  a- large  quantity  of  $80  rook  in  sight. 

The  indigo  vein,  so  called  because  of  the  pecnlijo.'  blue  color  of  the  rock,  is  4 
feet  wide,  and  450  feet  west  of  the  Josephine  mine, .  The  vein  stone  is  talcose, 
and  in  places  is  riph  in  gold.  It  is  called  lEdia-ioibber  i-ock  by  the  miners,  and 
ia  difficult  to  break  with  the- haroniei>  but  teats  out  well  when  blasted.  The 
vein  has  not  been  opened,  but  a  tunnel  hi(s  been  run  tlurongh  it,  and  it  has  been 

.prospected  a  little  in  spots  on  the  surfoce. 

Mariposa. — The  Mai^ipoaa  mine  is  situated  on  the  eastern  border  of  the  town 
of  Mariposa,  on  the  Mariposa  lode,  the  direction  of  tfhieh  is  nearly  east  and  west, 
the  dip  51°  south,  and  the  width  of  tlie  main  vein  from  four  to  eight  feet.  Neiu: 
the  mill  the  vein  forts,  one  prong  running  westward  in  the  line  of  the  maine  lode, 
and  the  other  running  north  of  weat.  At  a  distance  of  300  yards  from  the  forks, 
the  two  prongs  are  not  more  than  60  yards  apart.  Each  fork  ia  about  3  feet 
thick.  The  rock  is  a  white  ribbon  quartz;  tlie  walls  are  a  bla«k  taleose  elate. 
There  is  but  little  gouge,  and  the  quartz  is  so  hai^d  that  no  progresa  can  be  made 
without  blasting.  East  of  the  fork  the  gold  is  in  fine  particles,  and  is  evenly 
distributed  through  the  pay  chute,  while  w^t  of  the  fork  tlie  gold  is  collected 
in  rich  pockets,  which  are  separated  from  one  another  by  large  masaea  of  very 
poor  qiiartz.  S'heso  pockets  contain  aljiiost  invaiiably  arsenim-ets  of  iron,  accom- 
panied by  pyrites.  The  preeenoo  of  these  minerals  is  conaidered  a  certain  sign 
that  a  good  deposit  of  gold  is  not  far  distant.  One  pocket  piud  $30,000,  another 
$15,000,  and  numerona  other  sums,  varying  from  $100  to  $1,000.  Tiie  great 
richness  of  the  vein  is  proved  by  the  facts  that  the  decomposed  quartz  at  the 
Surface  was  worked  or  washed  for  a  distance  of  half  a  mile,  the  ravines  imme- 
diately below  the  lode  were  famotis  for  their  richnt^s,  and  drifts  have  been  run 
a  qnaiter  of  a  mile  under  ground.  It  is  said  before  Fremont  obtained  posaea- 
sion,  squatters  took  $200,000  from  the  mine.  The  quartz  taken  out  in  1864 
averaged  $25  per  ton ;  but  aftenvards  the  avei'ago  yield  was  only  $11.  Pei'aons 
familiar  with  the  mine  say  an  abundance  of  rock  might  bo  obtained  to  yield 
$12  or  $15.  Before  the  sale  of  the,  giBnt  to  the  Mariposa  company  the  mine 
was  leased  to  Mr.  Bamett,  who  paid  10  per  cent,  of  the  gi-oss  yield,  a  very  good 
sliare,  and  afterwards  when  he  was  told  that  he  could  not  have  the  property  on 
those  terms  he  offered  to  pay  30  per  cent,  of  the  gi-osa  yield,  and  to  give  good 
bonds.  Hia  offer  was  rgeoted,,and  the  mlae  is  now  idle,  Mr.  Bainett  worked 
the  mine  on  a  very  economical  plan.    His  stamps  had  wooden  stems ;  he  amal- 

famated  in  an.'astras,  and  his  moitar  was  fed  fi-om  a  hopper  or  self-feeder.  Little 
and  labor  was  done  in  the  mill  in  the  daytime,  and  none  at  all  at  night.  Indeed, 
everybody  left  the  mill  at  supper  time,  and  it  was  allowed  to  run  without  super- 
vision till  morning.  -  The  quartz  was  taken  out  under  Bamett's  directions,  who 
havuig  spent  many  years  at  the  place  was  thoi'oughly  familiar  with  it ;  and  before 
going  to  the  mill,  all  the  b^en  pieces  wei'e  rejeuted.  It  was  eapposed  that  the 
mine  would  pay  better  if  it  were  worked  on  a  larger  scale,  so  the- mill  that  had 


0  the- mill  that 
o 
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stood  at  the  Green  Gulcli  mill  of  40  stamps  was  movod  to  tlie  Maiiposa  mine 
in  1864,  in  acooi-dance  with  the  recommendation  a  of  Piofessor  Ashbumer. 

Pi-ofessor  Silliman,  in  a  report  made  in  May,  1S64,  said ; 

I  feel  convinced  that  the  Mariposa  vein  is,  on  the  whole,  the  most  'remarhable  auriferous 
veiu  Tet  developed  on  the  Mariposa  estate,  and  if  the  half  which  is  believed  of  it  by  those 
who  know  it  best  shonld  prove  true,  it  wUl  aloue  almost  sustain  the  estate.  The  mill  novr 
erecting  in  Mariposa  creeE  is  the  same  which  has  been  lemoved  from  Green  Gulch,  where, 
■s  it  proved,  there  was  no  further  nse  for  it.  Mr.  Ashburner  bavinjf  examined  and  reported 
approvingly  on  this  Kiraoval,  I  have  not  felt  it  needful  to  re-esftminetheeviflerice,  the  decision 
tmdoubtedly  being  o  wise  ono.  X^e  fault  of  the  other  mills  {except  the  Princeton)  of  being 
set  too  low  hes  been  remedied  here,  and  with  a  well-considered  system  of  amalgamation, 
there  can  be  no  doubt  that  eieeilent  results  wiU  be  arrived  at  in  working  the  mill  in  its  new 
sad  well-chosen  position,  nor  can  there  be  any  donbt  that  the  mill  will  receive  an  ample 
aoppij  of  quartz  to  engage  it  fully  in  crushing. 

The  gross  yield  of  the  mine  in  1864  was  $84,948 ;  but  there  was  no  profit,  and 
among  the  intelligent  miueft  in  the  neigiborhood  tliere  is  much  doubt  whether 
enflu^  pay  quartz  could  be  obtwned  to  keep  a  40-8tainp  mill  going. 
'  Me^ra.  Wakelee  and  Gamett  in  their  i-epoili  on  the  gi-ant  say : 
TheMariposB  vein  we  examined  more  particularly,  as  it  has  been  qnile  celebrated  for  the 
extraordinary  richness  of  its  packets  of  massive  gold.  The  vein  consists  of  a  main  trunk 
Kadi  two  branches.  It  is  in  the  latter  that  these  deposits  have  been  found.  They  have  not 
been  worked  upon  any  regalar  system,  bat  have  been  much  burrowed  into  by  difiereut  par- 
ties in  quest  of  these  rich  pockets.  The  quartz  itself  is  almost  entirely  destitute  of  any  trace 
of  metal,  and  its  value  seems  to  coQsist  entirely  of  these  massive  deposits.  It  is  needless  to 
add,  perhaps,  that  from  this  peculiarity  it  furnishes  a  very  uncertain  basis  for  any  extensive 
Hystem  of  minioff.  The  main  trunk  of  this  veiu  differs  from  its  brunches,  and  tbe  quarta 
found  in  it  is  uniformly  ciiarged  with  the  metal.  The  ores  yield,  according  to  the  best  infor- 
mation we  could  obtain,  about  glG  per  ton. 

Gbeett  Gulch. — ^The  Green  Gulch  mine,  in  the  vicinity  of  the  Princeton, 
has  been  esplored  by  a  sliaft  200  feet  deep,  and  by  di'ifts  i-unning  400  feet 
torizontal,  and  the  conclusion  is  that  the  depoata  of  auiii'eroua  quartz  are  not 

!  sufficiently  near  together  to  pay  for,  working.    The  vein  is  about  throo  feet  tliiolt, 

i  bnt  tlio  quartz  is  Tiiised  in  places  with  slate,  wliiob  reduces  the  yield  to  a  point 
BO  low  tliat  ihevo  is  no  margin  for  profit.  Some  rich  bunches  of  i-oek  liave  been 
fonnd,  and  under  tbe  encouragement  given  by  tlicm  a  40-8tamp  mill  was 
erected,  and  new  explorations  were  undeitakcn ;  but  the  rich  bnnobce  were  too 
far  apart,  and  the  mill  was  afterwards  removed  to  the  Maiiposa  mine.     The  yield 

-of  tile  Green  Gulch  mine  in  1864  was  $19,509.  In  December,  1863,  while  the 
lock  was  yielding  S38  per  ton,  an  assay  of  the  tailings  showed  that  they  eon- 
tMued  $G  50  per  ton. 

Other  Mines  on  the  BIaeiposa  Estate. — The  Oso  mine,  half  a  mUe  from 
Bear  valley,  is  in  a  very  narrow  vein  of  doecmposod  talcoae  matter,  running 

,  aertffis  the  slates.  It  was  very  rich  near  the  eiufaeo,  and  accoi'ding  to  rumor  the 
sum  of  S400,000  was  taken  from  s^  shaft  50  feet  deep  and  7  feet  long  on  the  vein. 
No  work  lias  been  done  at  tlie  place  for  years. 

The  Now  BritaJii  or  Missouri  mine  is  two  miles  northwest  of  thetown  of  Mari- 
posa. Tho  vein  averages  about  two  feet  and  a  half  thick,  reus  east  and  west, 
dips  to  the  soath,  and  can  be  traced  on  the  em-face  by  croppings  for  four  or  five 
miles.  Tho  vein  stone  is  a  soft  white  and  yellow  quartz,  whiolt  breaks  np  like 
slaked  lime  when  exposed  to  the  air.  The  walls  are  of  hard  black  slate.  The 
only  pay-  chimney  which  has  been  Worked  dips  to  the  east  with  an  angle  of  60°. 
The  quaitz  in  this  chute  has  been  taken  out  to  a  depth  of  SO  feet,  and  it  con- 
tained a  number  of  very  rich  pockets,  ono  of  which  was  taken  out  by  Mr.  Bamett, 
and  yielded  152,000,  at  an  expense  of  $5,000.  lu  one  day  and  a  half  he  took 
out  $9,000.     Prefessor' Silliman  says  it  is  a  "very  promising  vein." 

The  Mt.  Ophir  mine  is  on  the  roodier  or  Pine  Tree  lode;  has  been  worked 
extensively,  and  never  rivalled  the  Princeton,'  Pino  Tree,  Josephine  or  Mariposa 
mine  in  the  amount  of  production.  The  yield  in  1864  was  113,540.  The  Mt. 
Opbu.'  mill  lias  28  stamps,  now  idle. 

oogic 
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\.  Mills. — The  Benton  mills,  built  to  wort  tlie  qtiai-tz  from  t!:e  Pine 
Tree  awl  Josephine  mines,  stands  in  a  deep  canon  on  tlie  Mei-cer  river,  by  the 
water  of  which  they  were  driven;  but  the  dam  which  supplied  the  water  waa 
carried  off  hy  a  flood,  and  the  mills  have  been  standing  idle.  The  number  of 
stamps  is  64. 

The  Bear  Valley  mill  lias  12  stamps.  At  this  mill  the  Lundgren  pulverizer 
and  the  Ityerson  amalgamator  are  now  being  used. 

The  Lundgren  pulverizer  is  a  barrel  five  feet  in  diameter  and  three  feet  in 
length,  made  of  'boiler  iron  three-eighths  of  an  inch  thick,  heavily  riveted. 
Inside,  the  barrel  is  shod  with  iron  shoes  an  inch  thick.  A  door  a  foot  wide 
and  two  feet  long  is  placed  lengthwise  on  the  side  of  the  baiTel.  There  are  two 
of  these  barrels  at  the  Bear  Valley  mill,  and  the  cost  of  the  two  with  their  gear' 
ing  ivas  $2,300 ;  but  if  many  were  demanded  they  could  no  donbt  be  made  for 
$1,000  each.  The  barrels  revolve  horizontally,  making  24  revolutions  per 
minute,  and  requiring  a  six-horse  power  engine  for  two  of  them.  A  charge 
is  800  pounds  of  quartz  and  2,400  pounds  of  ounce  musket  balls  made  of  chilled 
iron.  The  quartz,  previous  to  going  into  the  barrel,  is  crashed  to  about  the  size 
of  grains  of  wheat,  and  after  being  in  the  baixel  one  hour  comes  out  an  impal- 
pable powder,  as  fine  as  the  finest  flour.  The  powder  ia  so  fine  that  if  it  were 
pounded  dry  in  the  open  air  much  of  it  would  float  away.  The  thoroughness  of 
the  pulverization  is  claimed  to  be  the  great  advantage  of  this  machine. 

The  quartz  powder  is  transferred  fi-om  the  barrel  into  the  Eyerson  amalga- 
mator, an  upright  barrel,  made  of  strong  boiler  iron,  with  a  bottom  shapecl  like 
-an  inverted  cone,  round  whicli  winds  a  pipe  pierced  ivith  a  number  of  little  holes. 
'  The  bai-rel  being  charged  and  closed,  superheated  steam  is  thrown  in  and  then 
quicksilver,  which  is  converted  into  vapor  and  made  to  pervade  the  whole  mass,. 
.  A  cold  bath  condenses  the  quicksilver,  and  the  charge  is  discharged  into'  a  shak- 
■  Jng  table  or  settler. 

The  amount  worked  daily  by  these  pi-ocesses  is' nine  tons  of  Josephine  ore,  and 
the  yield  varies  from  $39  to  SH73  per  ton,  with  an  average  of  $45,  at  an  expense 
of  $6  50  per  ton.  The  rock  tlius  worked  is  taken  without  selection  ii'om  the  pay 
chimney, and  the  body  of  orenowin  sight,  and  presumed  to  be  of  the  same  quality, 
is  2S0  feet  high,  45  teet  wide  longitudinally  on  the  same  vein,  and  3  feet  thick — 
an  .amoupt  equivalent  to  940  tons.  It  is  presumed  that  the  body  of  tho  quartz 
of  that  quality  is  mudi  more  extensive,  both  horizontally  and  vertically,  than 
tbe  present  shafts  have  gone. 

'  The  mills  of  the  Mariposa  estate  are  the  Benton,  64  stamps;  tho  Mariposa,  28 
stamps;  the  Mount  Ophir,  S8  stamps;  the  Princeton,  24  stamps,  and  tlie  Bear 
valley,  12  stamps — ^making  156  stamps  in  all. 

The  yield  of  the  estate  was  $4 74,000  ia  1860 ;  8642,000  In  1861 ;  $622,000 
in  1862 ;  $385,000  (with  $50,000  net  per  month)  in  the  lii-st  five  months  of  1863 ; 
$481,832  in  1864;  and  $230,000  in  1865.  Daring  the  firet  half  of  1867  tho 
mines  and  mills  all  stood  idle ;  but  of  late  a  little  work  has  been  done  with  the 
Kyerson  and  Lundgren  processes.  , 

The  Stockton  creek  mill,  used  by  Mr.  Barnett  for  working  the  quartz  of  the 
Mariposa  mine  while  he  was  lessee,  contains  ten  stamps,  with  square  wooden 
stems  and  wooden  collars,  driven  by  water  and  a  wooden  wheel.  There  was  a 
self-feeder  or  hopper  to  supply  the  batteries  with  quartz,  and  the  pulp,  after  leav- 
ing the  mortar,  was  ground  in  an  arrastra.  The  mill  is  a  mile  C£^t  of  Mariposa, 
and  has  been  idle  for  two  years. 
-  Hdmtek's  Valley,  Oaks  and  Beesc. — The  Oaks  and  Reese  mine,  called  also 
tho  Potts,  is  3,000  feet  long,  in  Huntei-'s  valley,  16  miles  northwest  of  the 
county  seat.  The  claim  includes  two  veins,  1,200  teet  on  one  rfhich  rans  north- 
east and  southwest  and  dips  to  tho  southeast  at  an  angle  of  65°,,  and  1,600  feet 
on  another  which  runs  northeast  and  southwest.  The  former  is  one  of  a  series 
of  parallel  veins;  the  latter  is  knotvn  as  the  Blue  Lead,  andiit,  is  i-eraaikable, 
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K,,;i.£.uo,.  ...„  .iu,..u,uuS  cross  leads  niniiing  at  right  angles  are  ftjtind  only  sontli 
of  it,  and  appear  to  be  cat  off  liy  it.  Tlie  Blue  Lead  is  nearly  vertical,  &ora 
IS  to  30  inches  wide,  yields  S45  to  the  ton,  and  has  been  opened  to  a  deptli 
of  165  feet  and  a  lengUi  of  150  feet.  The  other  vein  is  sis  feet  wide,  yields 
$30  to  the  ton,  has  beeA  opened  to  a  depth  of  165  feet,  and  to  a  length  of  50 
feet.  The  mine  has  been  worked  with  a  tonr-stamp  mill,  but  a  new  twelve-stamp 
mill  has  been  erected,  and  it  began  to  mn  on  the  7th  of  October.  Th6  copper, 
aprons  below  the  battety  are  plated  with  silver,  with  which  mei-cnry  forma  an 
am^am  more  readily  than  with  copper,  and  Jho  apron  will  be  in  the  highest 
state  of  efficiency  immediately,  whereas  several  weeks'  time  would  be  r^uired  if 
the  surface  were  of  copper.  The  plating  is  dono  by  galvanism  and  cost  $5  per 
square  foot.  Bans  and  G-uiod'a  pane  are  used  for  grinding.  The  mill  is  driven 
by  steam,  and  also  the  hoisting  apparatus.  The  qnartz  ia  let  down  fi-om  the 
mouth  of  the  mine  to  the  mill  in  a  tramway,  and  the  loaded  cars  aa  they  go  down 
pull  up  the  empty  ones.  The  ti'ansportation  does  nut  cost  more  tlian  $1  50  per 
day.     The  yield  of  the  mine  has  been  $30,000.     A  patent  has  been  applied  for. 

The  Floyd  mine  on  one  of  the  southern  spurs  of  the  Blue  Lead  has  paid  well, 
but  now  produces  jiothing. 

The  same  remark  applies  to  tte  Cai'son  mine,  "which  has  a  five-stamp  mill 
standing  idle, 

Epperson. — Tho  Epperson  mine  on  Bear  creek,  eix  milos  east  of  Conltei-ville, 
is  on  a  vein  which  mns  oast  and  west  and  dips  to  the  north.  There  is  a  shaft 
60  feet  deep,  and  a  drift  30  feet  long  has  been  ran  ob  the  lode.  About  200  tons 
have  been  worked,  and  tho  yield  was  fi-om  $9  to  $13  per  ton.  There  is  a  nine- 
stamp  mill  which,  with  tho  mine,  is  standing  idle. 

Black. — The  Bla<;k  mine  is  sixteen  niiles  eastward  from  Coultemllo,  on  the 
Blue  Lead,  which  mns  east  and  west  and  dips  to  the  south.  The  hanging  wall 
is  mountain  limestone  and  the  foot  wall  yellow  slate,  and  tho  vein  stone  contiuna 
marble. '  The  average  yield  is  about  $40  per  ton,  or  was  for  all  the  work  done. 
The  "mine  has  been  standing  idle  now  for  several  years  on  account  of  tho  water, 
which  at  times  has  risen  nearly  to  the  surface,  A  shaft  was  sunk  to  a  depth  of 
170  feet.     There  is  no  mQl ; .  all  the  crushing  was  done  with  an  arrastra. 

FEEGUSOif. — The  Ferguson  mine,  35  miles  eastward  from  Coulterville,  has 
been  worked  five  or  six  years.  Tho  ore  yields  fiom  $35  to  SlOO  per  ton,  and 
is  worked  in  a  ton-stamp  mill  driven  by  water. 

LOtjisiama. — Tho  Louisiana  mine,  ten  miles  eastward  from  Coulterville,  ia 
3,600  feet  long,  on  a  vein  that  runs  northwest  and  southeast,  dips  to  tho  north- 
east, and  has  a  width  varying  from  2  to  16  feet.  The  quartz  contains  sulphnreta 
of  h'on,  zinc  and  lead.  The  free  gold  amounts  to  $6  or  $8  per  ton.  '  The  vein 
Laa  been  opened  to  a  depth  of  140  feet  and  a  length  of  130  feet,  by  drifts  from 
the  bottom  of  the  main  shaft;  but  there  are  a  number  of  shafts  15  or  SO  feet, 
deep,  and  gold  has  been  fonnd  in  all  of  them.  The  ore  ia  easily  exti'acted,  but 
the  date  walla  require  much  timber  to  support  them.  Along  the  foot  wall  there 
is  a  streak  of  soft  yellow  sandstone  six  or  eight  inches  thick.  The  mine  makes 
much  wat«r,  and  at  tho  first  of  Juno  the  pump  hoisted  37,000  gallons  daily. 
There  is  a  10-stamp  mill  which  has  lain  idle  for  several  years,  but  has  lately 
eommenced  to  run  again. 

Flahutgas. — Tho  Flannigan  mine,  10  miles  eastward  from  Coulterville,  was 
discovered  in  July,  1861,  near  the  snmmit  of  a  ridge,  at  an  elevation  of  abont 
3,000  feet  above  tho  sea.  A  miner  working  a  placer  claim  in  a  galley  fonnd  a 
rich  spot,  where  he  picked  up,  among  otlier  pieces,  a  nugget  that  weighed  an 
ounce  and  a  boulder  as  large  as  a  man's  head  containing  $87.  He  searched  for 
a  quai-tz  vein  and  found  this  one.  It  i-uns  north  and  south,  outs  across  the  slates^ 
dips  to  the  west,  and  is  five  feet  wide.  '  There  are  smooth  slate  walls  on  both 
sides,  and  there  is  a  putty  gouge  three  inches  tliick.  All  the  rock  so  far  fonnd 
h  rich  enough  to  pay,  and  the  average  yield  is  $35.     The  mine  Las  been  worked 
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ivitli  an  iiiTaBtra  for  six  ,yeara,  but  there  are  now  500  tons  of  ore  stacked  up  at 
the  mouth  of  the  tunnel,  and  prepai-ations  are  being  made  for  the  erection  of  a 
ten-stamp  mill.  The  quai-tz  is  taken  out  through  a  cross  tunnel  176  feet  loDg, 
and  from  that  drifts  have  been  nln  225  feet  on  the  vein,  and  a  shaft  has  been 
sunk  50  feet  A  horso  is  found  in  one  part  of  the  lode.  ITie  quartz  is  wlute, 
and  much  of  it  slakes  when  exposed  to  the  air.  The  crushing  has  been  done 
heretofore  ty  two  arrastraa,  and  the  total  expense  per  ton  has  been  lesa  than  $5. 
The  cost  of  crashing  and  amalgamating  in  the  arrastra  is  estimated  at  $3  50  per 
ton,  and  of  extraction  at  $1. 

CowAED. — ^The  Coward  mine,  12  miles  eastward  from  Coulterville,  was 
located  in  185S,  and  has  been  worked  constantly  since.  The  firat  owner,  a  Mr. 
■  Funk,  fell  from  the  wheel  the  day  the  mill-  started,  and  was  killed  by  the  fall. 
E.  G.  Coward  is  the  present  o^vner.  The  vein  runs  east  and  west,  dips  to  the 
north  at  an  angle  of  id",  and  is  foar  feet  wide  in  the  middle  of  the  pay  chimneys, 
which  become  narrower  gradually  in  each  direction  horizontally  as  they  pinch 
oirt.  These  chimneys  are  two  in  number,  each  about  100  feet  longj,and  they  dip 
to  the  east  at  an  angle  of  40°.  The  width  is  very  regular'in  going  down  with  the 
dtp.  They  had  been  worked  to  a  depth  of  170  feet.  The  walls  are  of  smooth 
black  slate,  and  thei'e  is  a  black  putty  gonge.  Most  of  the  gold  is  found  near 
one  wall  or  tho  other,  and  sometimes  on  both,  but  in  places  where  a  horse  is 
found  in  tho  vein  the  gold  is  all  confined  to  one  side.  The  average  yield  is,  and 
has  been  constantly,  about  $40  per  ton.  The  quartz  contains  little  pyrites,  and 
the  tailiuffs  have  never  been  assayed.  There  is,  or  was  in  May,  a  five-stamp 
mill,  which  was  to  be  abandoned,  and  a  new  ten-stamp  mill  was  to  be  erected 
on  the  north  fork  of  the  Meroede,  one  mile  from  the  mine.  The  dam  and  fluine 
were  to  cost  $600,  and  the  wagon  i-oad  $1,000.     Ten  or  12  men  were  employed. 

Caiico. — The  Calico  mine,  on  tho  same  lode  as  the  Cherokee,  has  been 
opened  by  a. tunnel  160  feet  long,  and  a  drift  of  35  feet  in  pay  rook  estimated 
to  yield  $30  per  (on.  No  mill  has  been  erected,  nor  has  any  of  tho  i-ock  been 
crushed. 

CoMPEOMisE. — The  Compromise  mine,  on  a  small  vein  near  the  Goodwin,  was 
worked  for  two  years  ivith  a  loss. 

Maeblb  Spring. — The  Marble  Spring  mine,  16  miles  eastward  fi^om 
Coolterville,  was  discovered  in  1851,  and  a  five-stamp  mill  was  erected  thei'e. 
The  first  owner  found  it  nnprofitablo,  and  he  sold  to  a  gentleman  who  kept  it 
going  for  seven  or  eight  years,  part  of  the  time  at  a  profit,  and  he  sold  to  others 
who  spent  $15,000  in  expeiiments  and  lost  money,  though  the  rock  yielded  $25 
per  ton.  The  mine  is  now  the  property  of  H.  G.  Coward  and  others  who  have 
lately  reopened  it.  The  vein  is  three  feet  thick,  runs  northwest  and  southeast, 
and  dips  to  the  east.  The  p^  chimney  dips  to  the  southeast.  The  lode  con- 
tajna  pockets  in  which  the  gold  is  very  coarse,  and  is  diBtribated  in  beautiful 
threads  throngh  a  compact  bluish  (Juartz,  making  together  the  finest  material  for 
"quartz  jewelry"  in  the  State.  The.main  tunnel  is  600  feet  long.  The  old  mill 
has  been  moved  away.  The  mine  is  at  a  high  elevation,  near  the  summit  of  a 
mountain.  ^ 

Cherokee. — The  Cherokee  mine,  near  the  Goodwin,  was  discovered  by  a 
Cherokee  named  Rogers,  in  1857,  and  was  veiy  rich  at  the  sui-face.  Some  of 
the  gold  was  coarse  enough  to  be  potinded  out  in  a  hand  mortal-.  The  rock 
worked  in  arrastras  averaged  $100  per  ton.  In  1859  a  steam  mill  with  eight 
stamps  and  two  aiTastras  was  erected,  and  the  rock  yielded  $35  per  ton  foe  about 
a  year,  and  then  work  stopped.  The  mill  was  sold  at  sheiifi^'s  sale  and  moved 
away,  and  nothing  has  been  done  at  the  place  since.  The  deepest  workings 
were  through  a  tunnel  400  feet  long,  and  another  lower  tunnel  was  commenced,  but 
the  mine  was  abandoned  before  it  reached  the  lode.  As  the  workmen  who  were , 
employed  have  all  left  it  is  difficult  to  get  any  accurate  information;  but  some 
mhiera  in  the  neighborhood  say  that  the  mine  was  worked  in  a  cai'eless  manner ; 
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that  the  proprietors  squandered  their  money,  and  that  althougli  tliere  was  a  horse 
in  the  lowest  workings,  the  completion  of  the  lower  tunnel  would  in  all  proba- 
bility have  stniok  the  lode  below  the  horse.  The  vein  averages  two  feet  wide, 
runs  east  and  west  and  dips  to  the  north.    The  pay  chimneys  dip  to  the  east. 

SnrMEE.-^The  Shimer  mine,  10  miies  east  of  Coulter^e,  was  discovered 
in  1858  by  a  miner  who,  whQe  digging  a  ditch  for  placer  mining,  found  some 
rich  boulders  of  quartz,  and  on  Bcardiing  he  found  the  lode.  In  a  few  days  he 
took  oat  enough  gold  to  pay  for  several  arrastras,  with  which  the  mine  was 
worked  for  a  year  and  a  Qalf,  the  rock  yielding  from  #150  to  $500  per  ten. 
Rumor  says  that  the  total  yield  in  thia  time  was  $200,000,  three-fourths  of  it  net 
profit.  He  then  erected  a  st«am  mill,  with  two  stamps  and  two  arrastras ;  but 
the  water  became  troublesome,  and  for  five  years  the  mine"has  been  idle,  amd 
for  two'  years  before  the  work  was  irregular.  The  mine  was  opened  by  a  cross 
tunnel,  which,  after  running  400  feet,  struck  the  lode  140  feet  from  the  surface, 
and  a  shaft  was  sunk  40  feet  below  the  tunnel.  The  feilm-e  of  the  mine  is 
attributed  by  some  persons  in  the  neighborhood  exclusively  to  bad  management. 
It  is  said  that  tlie  last  rock  crushed  yielded  $60  per  ton,  and  there  was  more  of 
it  in  sight.  There  were  five  partners,  most  of  whom  were  spendthrifts,  and 
shortly  before  their  feilure  they  took  a  trip  to  Sonera  and  spent  $4,000  in  one 
debauch.  Those  who  had  not  squandered  their  money  had  sent  it  away,  and 
when  the  water  came  in  they  could  not  afford  to  buy  a  pump  nor  to  out  a  deeper 
tunnel.  It  is  said  that  there  is  a  large  deposit  of  good  pay  quartz,  40  feet  deep 
and  80  feet  long,  under  the  drift,  on  a  level  with  tne  tunnel. 

The  vein  is  from  8  inches  to  Sj  feet  in  width,  with  slate  walls.  There  are 
two  pay  chutes,  which  were  worked  to  a  depth  of  160  feet  and  for  a  horizontal 
distance  of  150  feet.  One  account  says  that  the  last  workings  were  in  a  place 
where  the  vein  split,  and  the  miners  were  in  the  poorer  branch.  It  is  reported 
that  a  rich  cross  vein  was  found,  but  that  the  hired  miner  who  foimd  it  concealed 
the  fact  in  tlie  hope  that  he  would  some  day  get  possession.  About  $2,000 
have  been  spent  on  roads  to  rea«h  the  mine  and  mill. 

GooDWur. — The  Goodwin  mine,  11  miles  eastward  from  Coulterville,  was 
discovered  in  1856.  It  was  worked  with  arrasti'as  for  throe  years,  and  then 
for  three  years  mora  with  an  eight-stamp  mill,  which  last  paid  $50,000  profit, 
some  of  the  rock  yielding  $100  per  ton.  The  mine  and  mill  lay  idle  for  fonr 
years,  and  under  foreclosure  of  a  mortgage  passed  into  the  hands  of  a  creditor, 
who  attempted  in  vain  for  several  years  to  sell  for  $1,600,  undertook  to  work  the 
mine  in  despair,  and  almost  immediately  found  a  good  supply  of  rook,  averaging 
$50  per  ton.  The  vein  runs  east  and  west,  and  dips  to  the  south.  The  avei'- 
age  thickness  is  three  feet,  bnt  in  places  the  lode  pinches  put.  The  quartz  is  a 
ribbon  rock,  and  all  of  it  pays  for  working.  It  is  found  in  chimneys,  which  dip 
to  the  eastward,  with  an  inclination  of  70°  to  the  horizon  on  the  apper  ade,  but 
on  the  lower  side  the  dip  is  irr^ular,  the  chutes  growing  longer,  horizontally, 
as  they  go  down.  Three  pay  chimneys  have  been  worked  so  far,  and  one  of 
them  has  pinched  out  in  going  down.  Both  walls  aro  of  slate,  and  there  is  a 
black  putty  goage  a  foot  thick.  A  cross  tunnel  550  feet  long  strikes  the  vein 
400  feet  below  the  surface,  and  the  lode  might  be  struck  200  feet  lower  by  a 
tunnel  600  feet  long.  Tjie,  present  proprietor  is  about  to  put  in  a  pump  and 
hoisting  works.  The  mill  has  eight  wooden-stem  stamps,  and  is  driven  by- 
water  from  the  north  fork  of  the  M^riede.  The  flume  is  half  a  mile  long,  and, 
with  the  dam,  cost  $1,000.  The  moiith.  of  the  mine  is  two  miles  from  the  irfll, 
to  which  the  ore  is  hauled  on  sleds. 

Bell  &  McGebw. — The  Bell  &  McGrew  mine  is  a  mile  west  of  Coul- 
terville,  on  the  Malvina  lode.  Sevend  pockets,  yielding  from  $100  to  $1,000, 
have  been  found,  and  a  mill  with  five  stamps  was  built  on  it,  bat  it  failed  to, 
pay,  and  ia  now  idle. 

2  h-SOOhyGOO'^IC 
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McKbnzib. — The  McKenzie  mino,  adjoining,  lias  produced  some  rook  tliat 
'3'ielded  SiSO  per  ton,  but  the  iDJnere  were  drivea  out  by  water,  and  the  owners, 
finding  they  conld  do  nothing  without  a  steam  pnmp,  sold  their  five-stamp  mill 
to  Befi  &  McGrew  and  stopped  work.    Portion  of  the  mine  has  caved  in. 

HiDELT  &  Ctjttningham. — The  mine  of  Hidely  &  Canningham,  on  the 
Malvina  vein,  two  miles  west  of  Coulterville,  contains  a  deposit  of  auriferous 
talcose  slate  15  feet  wide,  without  walls,  and  some  of  it  prospects  very  well. 
There  is  a  four-stamp  mill,  which  was  running  in  May. 

Makit  Haerisob". — The  Mary  Harrison  mine,  about  two  miles  southeast- 
ward from  Coulterville,  is  situated  on  a  spur  ftom  the  mother  lode.  This  spur 
vein  is  from  3  tx>  20  feet  thick,  and  the  quartz  contains  talcose  slate  seams 
which  usually  are  parallel  with  the  walls,  and  the  seams,  or  sides  of  them,  con- 
tain the  most  pay.  The  mine  lias  been  worked  by  an  incline  240  feet  deep, 
and  a  pay  chimney  200  feet  long,  horizontally,  has  been  worked  out  to.a  depth 
of  150  feet.  There  is  no  gouge,  and  the  galleries  ai-e  driven  in  the  slate  on  the 
hanging  wall  side. 

T%e  Mary  Harrison  Company  .have  a  claim  on  the  Malvina  vein,  a  mile  and 
a  half  distant,  and  they  have  worked  it  to  a  depth  of  440  feet  from  the  crop- 
ptngs,  and  have  run  330  feet  on  the  lode.  Access  is  obtained  through  a  cross 
tunnel.  There  is  black  talcose  slate  on  both  sides  of  the  vein,  which  is  parallel 
with  the  mother  lode,  and  has  been  traced  4  miles.  The  gold-bearing  portion 
I  of  the  rock  is  a  hard  ribbon  quartz,  near  the  walls ;  while  in  the  middle  there 
is  soft,  shelly,  white,  barren  quartz.  The  pay  chute  is  150  feet  long,  horizon- 
tally, and  it  dips  60°  to  the  southeast  on  the  upper  side;  the  lower  side  being 
less  regular.  There  are  two  mills ;  one  of  35  stamps,  the  other  15,  and  the 
former  was  abont  to  sttul;  at  the  end  of  May. 

Ceowh  Lead. — Immediately  north  of  the  Mercede  river,  in  the  line  of  the 
Mother  lode,  is  the  claim  of  the  Crown  Lead  Company,  which,  10,500  feet  in  all, 
is  on  the  Mother,  Adelaide,  and  Medas  veins.  The  Adelaide  vein  has  supplied 
1,800  tons,  yielding  87  per  ton,'and  this  ought  to  have  yielded  a  profit;  but  it 
did  not,  and  the  work  stopped.  The  general  opinion  in  the  neighborhood  ^is 
that  the  mine  has  an  immense  quantity  of  good  pay  rock,  hut  that  it  has  not  been; 
properly  managed.  The  claim  extends  from  the  river  over  a  steep  hill  2,000  feet 
nigh,  so  that  by  means  of  tunnels  all  the  rook  could  he  ran  out  to  that  depth 
without  hoisting. 

The  mill  on  the  bank  of  the  Mercede  has  20  stamps,  and  was  built  in  1864, 
at  an  expense  of  $35,000.  The  dam  cost  $30,000,  but  was,  hopght  by  the 
Crown  I^ad  Company  for  $12,000.  It  is  now  in  excellent  condition.  The 
roads  on  the  claim  cost  $9,000.  Both  mine  and  mill  are  idle.  The  mill  is  pro- 
vided with  Hepburn  &  Peterson's  pans. 

Adjoining  the  claim  of  the  Crown  Lead,  or  on  the  same,  ground,  is  a  claim 
taken  up  for  a  copper  mine  by  the  Tone  Company,  which  spent  $22,000  there 
and  got  no  return. 

-HiTES  Cote. — Hites  Cove  mine  is  30  miles  nortlieaat  from  Mariposa,  on 
,  a  vein  which  runs  northwest  and  southeast,  and  is  very  irregular  in  thickness, 
the  thickest  part  being  eight  feet.  The  quartz  is  a  ribbon  rock,  with  seams  of 
black  matter,  which  sticks  in  the,  skin,  so  that  the, workmen  in  the  mine  get  a 
very  sooty  look.  All  the  quai-tz  pays  very  evenly,  and  no  specimens  are  found. 
The  average  yield  is  about  $150  per  ton.  The  mine  has  been  worked  five  years 
steadily,  and  the  present  supply  of  quartz'is  obtained  from  a  depth  of  300  feet. 
Connected  with  the  mine  is  a  10-stamp  water  mill,  and  all  the  sands,  after  passing 
over  copper-plate,  are  ran  through  arrasti'as. 

Bkidgepokt. — The  Bridgeport  mine,  just  outside  of  the  line  of  the  Mariposa 
grant,  has  produced  some  good  ore ;  but  the  thickness  of  the  vein  (from  six 
inches  to  four  feet)  is  very  irregular,  and  so  is  the  quahty  of  the  rook.  The  walls 
are  granite;  the  mill  has  eight  stamps.    Both  mine  and  mill  are  idle. 
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PeSon  Blakco.— j-Tlie  Peflon  Blanco  mine,  6,000  feet  long, -two  milea  nortli- 
■ward  from  Coultervillo,  takes  in  neaily  the  whole  of  the  prominent  Pcnon  Elaiica 
hill.  It  is  being  explored  by  a  tunnel  which,  entering  the  hill  on  the  south  side, 
strikes  the  lode  175  feet  from  the  mouth  and  100  feet  below  the  cioppings. 
Another  tunnel  entering  the  hill  on  the  northwest  side  is  in  285  feet,  but  has  not 
reached  the  vein.  ,  Two  shafts  are  also  being  sunk  2,000  feet  apai-t.  The  south 
shaft  is  25  feet  deep  in  a  pay  chimney,  which  yields  i-ook  foiir  foot  in  thickness, 
averaging  $10  per  ton.  The  horizontal  length  of  this  chimney  is  not  ascertained, 
but  open  cuts  on  the  croppings  200'feet  distant  are  in  the  same  kind  of  rook,  and 
probably  in  the  same  ohnnney..  The  north  shaft  has  not  struck  the  vein,  but  the 
croppings  near  this  shaft  contain  about  two  foet  of  rock  that  yields  $1S  per  ton. 
The  fii'st  application  for  a  patent  under  the  act  of  1866  was  made  for  this  mine. 


SBCTIOfT    IV. 

TUOLUMNE    COUNTY. 

Tuolumne  county  extends  from  the  Stanislaus  river  on  the  n^rth  to  the  divide 
■  between  the  Tuolumne  and  Mei-cede  on  the  south,  and  from  the  summit  of  the 
Sierra  to  the  low  foot  hills  neai-  the  plt^ns.  Nearly  all  the  mines  and  population 
are  in  the  western  half  of  the  county,  below  the  level  of  2,000  feet  above  the  sea. 

The  placer  mines  have  nearly  all  been  quite  shallow,  and  they  are  now 
exhausted  in  many  places.  There  never  have  been  any  large  and  profitable 
hydraulic  dairas  in  the  county,  although  tha-e  are  some  gravel  ridges  above  Big 
Oak  Plat,  and  others  near  Chero'kce  that  may  prove  valuable  for  hydranlio  mining. 
One  of  the  chief  miningfeatnres  is  table  mountsun,  which  follows  the  Stanislaus 
river  from  Columbia  to  Knight's  Perry,  and  covers  a  rioh  auriferous  channel  thaV 
is  worked  through  tunnels. 

This  mountain  has  yielded  about  $3,000,000,  but  at  a  cost  of  $3,000,000 
Another  remarkable  feattue  of  the  county  is  the  limestone  belt)  whidi  crosses 
the  country,  through  GajTote  No.  2,  Kincaid  Flat,  Shaw's  Flat,  Springfield,  anil 
Columbia.  This  limestone,  instead  of  liaving  a  smooth  solid  surface,  appears  to 
bo  broken  into  water-worn  boulders,  and  rich  auriferous  gravel  is  found  down  to 
a  great  depth  in  the  narrow  crevices  between  them.  In  this  county,  too,  the 
mother  lode  is  more  strongly  marked ;  more  distinctly  traceable  for  a  considerable 
distance,  and  worked  in  more  mines  than  in  any  other  county.  Columbia  is  notable 
for  having  produced  more  large  nuggets  than  any  other  distaict  in  the  State,  and'. 
also  for  the  high  fineness  of  its  dust.  Bald  mountMU,  near  Sonora,  has  had  an. 
unsni'passed  cluster  of  rich  pocket  lodes,  and  the  Soulsby  district  has '  some  of 
the  richest  granite  mines  of  the  State.  The  county  has  further  extensive  and. 
valuable  beds  of  plumbago  and  some  flue  white  marble'  suitable  for  statuary,  but 
its  extent  is  not  yet  proved. 

Much  work  is  being  done  in  prospecting  quartz  veins,  bnt  the  advance  in  lode 
mining  is  not  equivalent  to  the  decUne  in  placers,  and  the  county  has  lost  about 
200  voters  annually  for  six  or  eight  years. 

The  State  and  county  taxes  together  are  $4  88  on  every  hundred  dollars,  or 
nearly  five  per  cent,,  and  in  addition  to  that  there  is  in  Sonora  a  city  tax  of  ona 
per  cent. 

The  placer  mining  portion  of  the  county  is  in  a  district  of  hills,, neither  very 
high  nor  very  steep,  and  consequently  it  is  pretty  well  suited,  so 'far  as  grade  is 
oonoemodj  for  roads  and  for  tillage;  bat  the  soil  is  not  strong  and  water  is  dear;. 
Grain  does  not. yield  large  crops,  and  the. supply  of  fruit  far  exceeds  the  home 
demand,  but  transportation  is  so  dear  that  it  cannot  be  taken  away  fresh  with  a 
profit.     Large   quantities   are    dried,  and  in  1866  300  tons  of  dried  peaches 
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were  shipped  from  Tuolumne.  Caeka  and  froiglit  are  so  dear  that  wine  making 
yields  no  profit,  and  the  braady  tax  prevents  the  conversion  of  the  grapes  into 
brandy,  and  many  o£  the  vineyards  and  orchards  are  not  cultivated,  and  no 
now  vineyards  are  being  planted.  The  general  appearance  of  the  ranches  does 
not  indicate  prosperity.* 

During  the  fii-st  half  of  1867  not  leas  than  a  thousand  Chinamen  loft  the 
county,  mote  than  300  having  gone  from  Columbia  and  vicinity,  and  as  many 
more  from  Chinese  Camp. 

According  to  observations  made  by  Doctor  Snell  ia  the  rainy  season  of 
1861-'63,  131.  inches  of  rain  fell  at  Soaora;  in  that  of  1864-'6.'),  20  inches;  hi 
that  of  1865-'e6,  35  inches;  and  in  that  of  1866-'67,  50  inches. 

The  following  mean  thennometrical  obaei-vatlona  ai-e  also  taken  from  his  books, 


the  degrees  being  Fahrenheit's: 

6  a.m. 

13  M. 

6..M. 

54 
43 
415 
3S 
61 

61 
50 
55 
50 
.   81 

November 

Decomber 

1859. -January 

59 
44 
48 

Columbia. — Columbia,  situated  where  the  Table  Mountain  t 
the  limestone  belt,  and  whore  the  volcanic  material  had  been  deroded,  having  the 
rich  auriferous  deposit  near  the  surface,  was  for  a.long  time  the  largest  and  the 
busiest  town  in  the  southern  mines.  The"  site  was  in  a  beautiful  vale,  and  the 
town  was  buHt  up  in  very  neat  style,  but  the  placersof  the  vicinity  are  approacli- 
ing  exhaustion,  business  has  declined,  and  many  of  the  lots  have  been  mined 
out,  leaving  the  large  limestone  boulders  lying  naked,  barren  and  cheerless.  Aa 
the  population  has  declined,  houses  have  lt[St  their  value,  and  dwellings  can  be 
purchased  for  one-tenth  their  cost-  In  many  cases  miners  have  purchased  houses, 
■«ven  brick  stores,  for  the  purpose  of  tearing  them  down  and  washing  away  the  dirt 
-<if  the  lots ;  and  this  system  is  still  in  progress^  continually  reducing  the  niunber  of 
houses,  and  the  area  of  soil  and  level  ground  suitable  for  ocoapation.  Most  of 
the  5.ch  placer  claims  are  in  a  basin,  which  has  never  been  drained,  and  conse- 
quently tnere  is  a  lai-ge  mass  of  auriferous  dirt  that  n^y  be  worked  in  the  iatoie 
if  drMuage  is  supplied.  The  St-anislaus  river  is  two  miles  off,  and  by  starting 
from  a  ravJne  that  ])utB  into  the  river  a  tunnel  could  be  run  400  feet  under  the 
town  with  the  length  of  a  mile  and  a  half.  The  expense,  however,  would  bo 
very  great,  and  the-profit  uncertain,  so  nobody  speaks  seriously  of  the  project. 
At  the  deeper  claims  in  Columbia,  the  dirt  is  hoisted  from  the  bottom  to  a  dump 
box  placed  so  high  that  there  is  fall  enough  from  it  to  cany  away  the  refuse  dirt 


"  Note. — Referring  to  the  advantageii  to  be  derived  from  tbe  eonatruction  of  the  proposed 
lockton  and  Copperopolis  railroad,  and  the  impetus  tLat  would  be  given  to  the  industry  of 
le  interior  counties  by  this  enterprise,  Mr.  William  S.  Watson,  tbe  intelligent  engineer, 


Ferry  it  is  about  two  miles  to  the  west  line  of  tbe  county.  Tbe  sectional  area  of  Tuolumne 
ifl  1,430  square  miles.  The  oharacler  of  thecountryis  of  course  mountainous,  forming  spurs 
of  tbe  main  ridges  of  the  Siorra  Hevada,  desceadin?  into  the  valley  to  the  west.  The  popu- 
lation in  1860  was  16,229;  aasessed  Taluation  in  1&65,  81.536,258.  The  present  freights  are 
principally  up,  amounting  to  6,000  tons  per  year,  chiefly  supplies;  estimated  freights  to  Big 
Oakl'lat,  Chinese  Camp,  Don  Pedro's  Bar,.and  the  Garrotes,  950 ;  total  iip  freights  through 
Tuolumne  county,  6,950  tons; 'and  of  down  freights,  consisting  of  building  materials,  lum- 
ber, and  ores,  not  less  than  l,3ti0;  total,  8,270  tons." 
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throtigh  sluiws.  The  water  is  thrown,  upon  the  diit  in  these  dump  boxes  through 
■hydraulic  pipes,  a  style  of  washing  used  in  very  few  plates  in  the  State. 

From  1853  to  1857  Columbia  shipped  $100,000  weekly;  now  the  shipment 
is  irom  JE40,000  to  $50,000  per  month,  and  thei'o  is  a  staady  decrease. 

The  following  are  the  principal  claims  in  the  Oolumljia  basin; 

The  Columbia  Boys'  claim,  500  by  100  feetjhas  been  worked  regularly  since 
1850.  Previous  to  1853  it  paid  $30  per  day ;  from  1853 to  1857  $7  SO  perday, 
and  sinc«  1857  $3  per  day.  The  dirt  Js  hoisted  by  a  wooden  wheeL  Five  men 
are  employed  in  the  claim  now. 

.  The  Tiger  claim,  400  by  lifO  feet,  was  opened  in  1849,  but  did  not  pay  much 
for  the  first  aix  years.  Between  1855  and  1 858,  however,  it  was  very  profitable, 
and  from  1863  to  1865  it  paid  stUl  better  tlian  before.  In  1863  the  yield  was 
from  $100  to  $600  per  week  to  the  maij.  It  has  not  been  paying  expenses  for 
the  last  two  years.  An  iron  wheel  is  used  for  hoisting.  In  the  bottom  of ,  this 
claim  is  a  hole  leading  into  a  subterranean  channel  which  has  its -outlet  below 
Jamratown,  eight  miles  distant.  On  one  occasion  2,500  inches  of  water  ran 
down  the  hole  for  weeks ;  and  the  same  water  escaped  at  the  outlet,  where  the 
stream  was  governed  as  to  its  ^ze  and  color  by  the  supply  at  Columbia.  A 
similar  hole  is  found  in  a  claim  at  Knapp's  i-anch.  Men  have  climbed  down  150 
feet,  and  gone  100  feet  fiiiiher  with  ropes  to  the  bottom,  where  there  is  a  ati'eam 
4  feet  irvide  and  12  feet  deep,  with  a  slow  cuiTent  and  clear  water,  no  matter 
how  muddy  the  streams  may  be  on  the  surface.  It  is  supposed  that  the  outlet 
is  at  Springfield  or  Gold  Springs, 

The  Cascade  claim,  300  by  150  feet,  has  paid  well  for  short  periods,  but  has 
not  yielded  more  on  an  average  tlian  $3  50  per  day  to  tlie  man.  Five  men  are 
employed,  ajid  a  hydraulic  wheel  is  used  for  hoisting. 

The  Molnroe  claim,  300  by  100  feet,  pfud  well  in  early  days,  but  does  not 
yield  more  than  $2  50  per  day  now  to  the  man.  Three  men  aie  employed  in 
the  claim.     The  hoisting  is  done  by  a  whim. 

The  Bums  claim,  400  by  200  feet,,  paid  «10  per  day  to  the  hand  from  1853 
to  1857,  and  averaged  JSIOO  per  monUi  to  the  hand  ance  1857.  Five  mon  ai-e 
employed,  and  an  overshot  wheel  is  used  for  hoisting. 

The  Main  claim,  300  by  200  feet,  has  paid  high  at  times,  but  docs  not  yield 
more  than  $2  per  day  to  the  six  men  employed.  The  hoisting  is  done  by  an 
ii-on  hydraulic  wheel.  , 

The  Millington  claim,  300  by  100  feet,  washes  in  a  ground  sluico,  and  has 
paid  $20  per  week  over,  expenses.     Four  men  are  employed. 

Kkapf's  RAUCH.^-Adjoining  Columbia  on  the  east  is  Knapp's  ranch,  of  which 
about  five  aores  have  been  washed,  yielding  $40,000  per  acre  or  $200,000  in  all. 
The  bed  rock  here  is  limestone,  but  the  bouldera  are  large,  and  the  miners 
can  wash  between  them  much  more  conveniently  thaa'among  the  smaller  boulders 
of  Columbia. 

The  following  claims  are  on  Knapp's  ranch : 

The  Sdlivan  claim,  200  by  100  feet,  is  fifty  feet  deep,  and  is  worked  by  a 
hydraulic  stream  thiMwn  against  tlie  bank.  Two  men  work  the  olaim^  and  they 
make  ti^ther  about  $o  per  day. 

The  Peabody  and  Arnold  claim,  200  by  100  feet,  is  also  worked  by  a  hydmu- 
lie  stream  against  the  bank,  wliich  is  50  feet  high.  No  men  ai-e  engaged  in 
it,  and  they  have  at  times  got  very  good  pay.. 

The  German  claim,  200  by  100  feet,  has  paid  tolerably  well. 

TheGi-ant  cltum,  200  by  100  feet,  commenced  working  only  a  short  time  since. 

The  Hunt  claim,  500  by  ^500  feet,  is  remarkably  rich.     It  paid  $25,000  in  one 
summer.     It  employs  six  men,  hoists  by  hydraulic  wheels  and  washes  in  a  dump 
box. 
■■     The  Dutch  Bill  claim,  200  by  100  feet,  was  opined  in  1860,  and  hasat  times 
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paid  SI, 000  per  month.     It  yields  S3  per  day  ea«h  now  to  two  men.     Tho  dirt 
is  washed  on  the  gromid. 
'  Sawmill  Flat. — The  following  claims  are  at  Sawmill  Flat : 

The  Foley  claim,  SOO  feet  equate,  was  opened  in  1850,  and  haa  never  paid 
more  thanmodei'ate  wages.  Four  men  are  employed,  and  there  is  a  hydrauho 
wheel  for  hoisting. 

The  Dryden  claim,  400  by  100  feet,  washes  in  a  ground  sluice  and  pays  well. 
It  has  lately  yielded  $3,500  to  the  man  in  a  season.     Five  men  are  employed. 

SpAw's  Flat. — Shaw's  nat  and  Springfield  are  on  the  limestone  belt,  but 
the  deposit  of  gravel  was  shallow,  and  it  has  nearly  all  been  washed  away.  At 
Springfield  there  are  two  large  springs  firom  which  the  town  took  its  name  ;  and 
to  these  miners  brought  the  dirt  in  carts  in  1850  and  1851,  and  washed  out  ffoui 
$10  to  $20  per  day.  As  many  as  150  carta  were  nmning  at  one  time.  There 
■were  single  cart-lmda  that  paid  as  much  as  $1,000.  The  ground  was  covered 
i^th  a  heavy  growth  of  large  pine  timber,  which  lias  now  all  disappeared,  and 
little  remains' save  the  rugged  limestone.  Springfield  at  one  time  had  600  votera, 
and  now  it  has  not  one-tenth  of  that  number.  ' 

At  Sawmill  Flat,,  near  Columbia,  the  dirt  is  hoisted  by  wheel  iuto  a  dump  bos 
and  there  washed.     I'he  diggings  hero  will  last  for  a  long  time. 

At  Brown's  Flat  they  wash  in  the  same  manner. 

At  Yanltee  Hill  there  are  some  rich  hydraulic  claims. 

SoHORA. — Sonora  is  atnated  on  the  dale,  just  belOw  the  limestone,  and  was 
wonderfully  rich  in  eaiiy  days,  but  is  now  nearly  exhausted.  The  gold  shipped 
nearly  all  carae  firom  placers  previous  to  1858;  now?  it  is  afcout  equally  divided 
between  quartz  and  placers.  ITie  amount  shipped  in  May,  1805,  was  $80,000; 
in  June,  $84,000 ;  in  July,  $95,000 ;  iu  August,  $103,000 ;  in  September,  $91,000. 

Bis  Oak  Flat.— Big  Oak  Flat  is  on  a  granite  bed  rook,  and  the  gi-avel  on 
jt  was  from  3  to  30  feet  deep.  Ditch  water'  was  not  brought  in  until  1859,  and 
in  the  next  year  it  saw  its  best  days.     It  is  now  pretty  well  worked  out. 

Kdjcaid  Flat. — Kincaid  Flat,  four  miles  east-southeast  of  Sonora,  150  feet 
above  the  level  of  Sullivan's  creek,  on  the  limestone  belt,  was  formerly  a  basin 
of  200  acres ;  but  it  has  been  worked  continnoualy  since  1850.  The  deepest 
workings  are  75  feet  below  the  original  surface,  but  the  bottom  has  hot  yet  been 
reached  on  account  of  the  abun'danoe  of  water  and  lack  of  drainage.  The  richest 
pay  has  been  found  near  the  w^ter-level.  One  claim  50  feet  square  paid  $100,000, 
and  it  is  estimated  that  the  total  yield  of  the  flat  haa  uoibeen  le^  than  $2,000,000. 
There  is  a  considei-able  area  of  rich  ground  that  cannot  be  washed  until  some 
ai-tiflcial  drainage  is  supplied,  and  it  has  been  estimated  that  by  making  an  open 
cut  500  feet  long  and  a  tunnel  1,000  feet,  at  a  total  cost  of  $13,000,  75  acres 
might  be  worked.  In  addition  to  &.e  cutting  of  the  tunnel,  the  fiume  would  be 
expensive,  and  a  company  has  been  forcjed  with  a  capital  stock  of  130,000  to 
undertake  the  work, 

Jamestowk. — Jamestown,  on  the  bank  of  W  )d's  c  eek  w  lu'lt  up  by 
rich  and  shallow  placers  in  its  neighlo  ho  "d  but  these 'v  e  ow  eaily  esl  au  tel 
and  the  town  has  become  a  litfle  vill  ge  It  s  ho  veve  a  tnate  1  n  a  the 
northern  lode,  and  it  will,  pi-obably  w  th  tl  e  development  of  \  artz  n  n  j, 
recover  its  prosperity. 

Other  Towns. — Algerine,  a  n  le  anl  a  1  olf  no-th  of  the  T  ol  ne  ve 
and  west  of  the  main  limestone  belt  on  «  hid  800  vote  but  b  ow  el  edt 
a  few  score,  the  placers  on  which  it  depended  being  nearly  exhausted. 

Cherokee  and  Somerrille,  about  eight  miles  east  of  Sonora,  ai-e  on  the  granite, 
and  they  depend  mainly  on  quartz  mines  for  their  support. 

OliineSe  Camp  and  Moatezama  are  placer  mtmag  towns  near  the  western  border 
of  the  county. 

Table  MooNTAnj'.-^One  of  the  most  remarliablo  features  of  Tuolumne 
comity  is  Table  mountain,  which  attracts  attention  from  remote  distances  by  its 
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Wack,  bare,  level  snrfac«,  extending  across  tlio  landscape  like  a  gigantic  wall. 
Examined  closely,  it  appears  to  be  a  moaatain  capped  with  basalt,  a  .quarter  of 
a  mile  wide  and  40  miles  long.  It  poured  out  of  »  volcano  near  Silver  moun- 
tain, in  Alpine  county,  and  took  the  same  general  course  as  the  present  Stanis- 
laus river,  wliioh  has  ont  aoross  it  in  various  places.  There  is  a  fork  in  the 
basaltic  stream,  14  milea  above  Columbia.  The  average  height  above  the 
adjacent  ground  in  Tuolumne  county  is  from  500  to  800  feet  on  the  northern  side, 
and  from  200  to '500  on  the  southern.  The  adjacent  earth  has  been  washed  away 
to  a  greater  depth  neai-  the  line  of  the  mountain  along  its  northern  base,  and  for 
that  reason  nearly  all  the  tnnnds  run  in  on  the  northern  side. 

The  la^jl  strata  of  the  mounts,  commencing  at  the  top,  are :  basalt,  which 
is  in  most  places  140  feet  deep ;  under  that  is  a  stratum  of  volcanic  sand  100 
feet;  then  pipe  clay  and  sand,  50  feet;  then  ooaise  gravel,  20  feet;  then  pay 
gravel,  5  feet;  then  bed  rock.  ,These  strata  vary  greatly  in  thickness,  however, 
in  diflerent  places;  there  ai-e  spots  where  the  pipe  clay  is  100  feet  deep;  but  the 
above  figures  are  given  as  an  average. 

The  pay  gravel  is  found  in  two  places ;  there  ai-e  really  two  channels,  and 
whether  they  were  the  beds  of  two  different  streams  or  two  beds  of  the  same 
stream,  occupied  afr  different  times,  is  not  clearly  deteiinined,  although  the  latter 
supposition  is  the  more  probable.  -  The  channels  are  not  found  under  the  mid- 
dle of  the  mountain  at  every  point ;  there  are  places  where  one  of  the  channels 
is  not  covei-ed  by  the  basalt  at  all,  and  the  other  is  only  under  the  edge  of  it.* 

In  a  claim  near  Whimtewn  a  tree  standing  erect  100  feet  high  was  found  in 
the  pipe  clay,  and  it  looked  as  if  it  had  never  been  moved  from  the  position  in 
which  it  grew ;  but  it  was  all  chaiTed,  though  the  basalt  was  a  hundred  yards 
distant. 

Table  monntain  has  been  an  unfortunate  locality  for  miners.  It  is  estimated 
that  at  least  $1,000,000  more  have  been  put  into  the  mountain,  counting  the 
regular  wages,  than  were  ever  taken  out.  Nino-tenths  of  the  miners  who  under- 
took to  work  claims  there  were  the  losers.  There  was  enough  gold  to  pay  well, 
but  the  miners  did  not  know  how  to  get  it.  They  worked  in  companies,  and 
many  of  the  members  were  shirks  and  idlers.  They  had  no  experience  in  this 
tind  of  mining,  and  did  not  know  how  te  manage  so  aa  to  do  the  most  execution 
with  the  least  labor.  They  guessed  at  the  level  of  the  channel,  and  started  their 
tunnels  too  high,  so  that  they  could  not  drajn  their  ^und,  and  either  iiad  great 
expenses  for  pumping  or  had  to  out  new  tunnels.  The  old  channel,  when  first 
discovered,  was  extremely  rich,  and  it  was  presumed  that  the  possession  of  a 
claim  anywhere  on  the  mountain  was  equivalent  te  a  fortune ;  so  no  economy 
was  used.  Two  companies  side  by  side  might  have  united  to  cut  one  tunnel, 
but,  instead  of  that,  eadi  made  its  run.  But  the  outsiders  who  did  not  get 
claims  when  the  mountain  was  first 'taken  up,  in  claims  300  fee(  in  length,  run- 
ning across  the  chaimel,  held  a  meeting  and  resolved  that  those  claims  were  tod 

*  Mr.  J.  Arthur  Phillips  says,  in  hia  recent  work  on  the  mining  and  metallurgy  of  gold 
and  silvet :  "The  enmmit  of  this  elevation  is  occupied  by  a  thick  bed  of  biaalt,  of  a  very 
dark  color  and  grea,t  denaity  of  texture,  which  ia  occasionally  distinctly  columnar,  and  ap- 
pears to  have  been  ponred  out  in  one  continuous  flow.  Thia,  in  the  ndiehborhood  of  Sonora, 
IS  from  Ho  to  150  feet  in  thickness,  and  its  width  near  the  qiitranee  of  the  Buckeye  tunnel 
is  abqnt  1,700  feet.  Beneath  this  capping  of  taaaltic  lava  is  a  heavy  depoeit  of  detrilal  mat- 
ter disHnetly  stratified  in  almost  horiaontal  beds,  but  with  a  slight  inelinatioo  from  either  eido 
side  towards  the  centre  of  die  mass.  These  sedimentary  bed's  chiefly  consist  of  a  rather  fine- 
grained saadslone,  which  rapidly  disiutegratea  oq  exposure  to  the  atmosphere,  Interstratified 
with  this  sandstone,  and  more  particularly  in  the  jrtoximate  vicinity  of  the  bed-rock,  are  days 
and  fine  argillaceous  ahales,  frequently  nearly  white  and  often  beanUfuUy  laminated.  With 
these  are  associated  beds  made  up  of  coarse  grain,  strongly  coheting  together,  forming  the 
cement  of  tile  mines ;  and  at  the  bottom  is  found  the  pag  graiid,  exactly  Ifte  that  seen  in  the 
bed  ofan  ordinary  river.  The  entire  thickness  of  this  del'rital  niass  at  its  greatest  depth  is  at 
least  two  hundred  feet.  This  thickness,  however,  diminishes  towards  the  exti'emities  of  the 
deposit,  whove  the  edges  of  thfe  basin  formed  by  the  rim-rock  gradually  rise."  /  (l?p,  43,4*.  J 
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large,  and  no  man  should  liold  more  tian  100  feet  square.  Thfse  jumpers,  as 
they  were  calledj  far  outnumbered  the  original  locators,  and  tliey  took  up  a  larg'e 
part  of  the  mountain,  held  their  own  for  a  long  time,  and  spent  large  sums  in 
prospecting,  tut  were  at  last  defeated  in  court  and  ejected.  Not  one  of  them 
made  anything  by  the  jumping  operation,  and  it  is  now  conceded  that  the  300 
feet,  instead  of  being  too  much,  was  too  little,  since  mtst  who  held  even  iknsa 
liffge  cljuma  lost  money  by  them. 

The  old  channel  was  discovered  at  Springfield  in  1853,  in  tfie  Fox  claim,  in 
a  shaft  eight  feet  deep,  on  a  fiat  {rqm  whidi  the  basalt  had  been  washed  away. 
The  next  year  the  Berry  shstft,  55  feet  deep,  straok  the  channel ;  but  it  was  not 
till  the  first  of  May,  1S54,  that  the  first  tunnel  was  started,  and  the  theory  of 
lead  running  nnder  the  basalt  wefi  generally  considered  absurd  nntil  October, 
1855,  when  the  first  tonnel  r-eaohed  the  channel  under  the  basalt. 

Tile  tunnels,  to  reach  the  channel,  average  about  1,000  feet  in  length,  and  the 
present  cost  of  cutting  tunnels  at  Table  mountain  is  S16  per  lineal  foot.  The 
common  size  of  the  tarmel  is  six  feet  high  and  four  feet  wide.  The  gi'ade  is  one 
foot  in  a  hundred.  At  the  bottom  of  the  tunnel  is  laid  a  tramway,  38  inches 
wide.  Sleepers,  three  by  fonr  inches,  rest  on  ties  of  the  same  size  four  feet  a^rt, 
and  are  covered  with  Iron  straps  an  inch  andahalfwideand-a  quarter  of  an  inch 
thick. 

The  following  is  a  list  of  the  olaiins  in  Table  momitain,  with  a  l»ief  statement 
of  their  success  and  present'condition,  commencing  near  Columbia  and  running 
down  stream :  ' 

The  Buchanan  claim,  300  feet  long,  has  a  tunnel  which  never  paid  expenses 
nor  reached  the  gravel;  it  is  not  working  now. 

The  Springfield  claim,  8,000  feet  long,  lias  a  tunnel  1,500  foot  long,  and  paid 
well.  The  claim  is  working  ^now.  Three  channels  were  found  in  this  claim, 
and  all  wei-e  ricli. 

The  Joint  St<M;k  claim,  3,400  feet  long,  has  one  tunnel  of  1,000  feet  and 
another  of  1,300,  that  was  commenced  in  1855 ;  and  the  claim  is  not  abandoned, 
although  $150,000  have  been  spent  on  it  and  only  S50,000  taken  out.  Good 
gravel  has  lately  been  found,  and  the  claim  is  considered  valuable. 

The  Saratoga  claim,  1,300  feet  long,  has  a  tunnel  1,300  feet  long.  The  yield 
was  $300,000,  but  i-umor  says  the  expenditures  wei^e  still  greater.  The  first 
owners  sold  oat  at  a  high  price,  making  a  profi,t  by  speculation,  but  causing  so 
much  more  loss  to  the  poi-chasers.     The 'claim  is  not  working  now. 

Here  comes  a  gap  in  the  mountiun,  and  below  are  the  following  claims : 

The  Crystal  Spring  claim,  800  feet  long,  reached  the  'channel  and  produced 
much  gold,  but  the  sum  was  not  ascertainable;  it  is  standing  idle  now. 

The  Know-Nothing,  a  jumper  claim,  never  reached  the  channel. 

The  Gold  Hunter,  a  jumper  claim,  never  reached  the  channel. 

The  Vii^nia  claim,  1,700  feet  long,  reached  the  channel  with  a  tunnel  800 
feet  long,  but  took  out  only  $5,000  and  spent  $100,000.  The  company  had 
very  long  and  costly  litigation  with  jumpers  on  both  sides.  . 

The  Blank  jumper  company  started  a  tunnel  on  the  Virginia  ground,  but 
never  reached  the  channel. 

The  Independence  jumper  company  reached  the  channel  by  a  tunnel  500  feet 
loiig,  bat  found  no  gravel,  and  lost  $75',000  by  their  enterprise. 

The  Maiy  Ann,  another  jumper  company,  ran  a  tunnel  in  a  considerable  dis- 
tance, but  found  nothing. 

The  Cape  Cod,  also  a  jumper,  had  siisilar  had  luck. 

The  American  claim,  1,600  feet  long,  has  a  tunnel  900  feet, long,  and  cut 
across  the  channel  with  a  drift  five  feet  wide.  No  pay  gravel  was  found  here, 
and  the  company  were  so  poor  and  so  much  discouraged  that,  instead  of  exam- 
'ining  the  channel  further,  at  a  slight  expense,  as  they  could  have  done,  they 
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■  stopped  work,  and  notiimg  lias  been  done  now  for  tlir«e  years.     Their  loss  was 
«30,000. 

The  Buckeye  claini,  1,000  feet  long,  now  inelttdes  several  old  claims,  and  has 
three  tunnels,  only  one  of  wliioh,  2,000  feet  long,  is  now  us^d.  One  of  the 
abandoned  tunnels  was  1,650  feet  long.  Work  was  commenced  in  1854,  and 
has  been  kept  up,  with  the  esoeption  of  one  year,  ever  since,  at  an  expeiKe  of 
$100,000,  while  the  total  yield  has  been  only  $10,000.  An  artesian  auger  was 
used  in  prospecting  this  clmm,  and'Mr.  Goald,  who  tried  the  experiment,  thinks 
it  ahotild  be  used  frequently.  His  drill  was  four  and  a  half  Jnch^  wide,  and  he 
bored  four  or  five  feet  in  bastilt  and  eight  or  ten  feet  in  slate  in  12  hours. 
The  cost  in  slate  is  $6  or  $8  per  foot.     A  water  blast  is  used  fot  ventilatiem. 

The  Braton  claim,  3,000  feet  long,  commenced  work  in  1855,  and  has  worked 
steadily  ever  since.  J?he  total  yield  has  been  not  less  than  $500,000,  and  the 
total  net  profit  nothing.  Much'  of  the  work  was  done  at  first  by  a  joint  stock 
company,  the  shareholders  in  which  claimed  the  light  of  being  employed,  though 
some  of  them  were  of  little  value  as  laborers.  The  manager  did  not  know  how 
to  work  to  advantage,  and  did  not  pursue  any  steady  plan.  They  worked  first 
in  one  place  and  then  in  another,  without  exhausting  either,  and  then  the  tiuibM 
rolled  and  the  roof  fell  in.  'There  are  now  two  ownfflB  in  the  claim,  and  they 
are  doing  better  than  any  of  th«ir  predecessors,  though  the  gravel  is  not  so  rich 
as  it  was-flome  years  ago.  There  is  still  a  laige  amount  of  ground  untouched. 
Ten  men  are  employed,  and  there  is  pay  dirt  enough  in  sight  to  keep  them  busy 
for  half  a  year.  The  average  yield  per  day  is  $8  to  the  man,  or  $1  per  ton. 
The  dirt  is  soaked  over  night  in  a  dump-box  before. 

The  Maine  Boys'  claim  is  1,200  feet  long  on  the  north  side  of  the  mountain, 
but  the  lines  converge  so  that  they  are  only  550  feet  apart  on  the  south  side. 
The  expenses  have  been  $130,000,  and  the  yield  very  little.  The  original  share- 
holders, having  starved  themselves  out,  sold  conditionally  to  a  San  Fi'anMseo 
company. 

The  ScrapeiTille  claim,  l.SOO  feet,  has  paid.  It  is  sdd  that  the  owners  of 
one-fomth  of  the  sto(±  saved  $5,000  in  a  few  years. 

The  Oliver  claim,  4,000  feet  long,  has  yielded  $200,000,  and  report  says 
$8,000  have  been  taken  from  a  single  diimp-box,  which  holds  150  tons.  The 
profits  were  moderate  till  the  end  of  1866,  and  are  now  large.  This  company 
has  been  engaged  in  litigation  for  six  years,  has  spent  #30,000  on  the  suit,  and 
has  been  before  the  Supreme  'Court,  in  one  form  or  another,  with  it  four  times. 
The  company  is  working  the  side  channel. 

The  Kew  York  Company  claims  3,400  feet,  and  their  ground  .is  considered  the 
richest  in  the  county.  They  are  working  on  the  side  channel,  which  is  there 
about  60  feet  wide,  and  each  lonffltudinal  foot  on  it  pays  $1,000.  They  say 
they  have  taken  out  $250,000 ;  others  say  $300,000. 

The  Chinese  claim,  so  called  because  the  shareholders  came  from  a  Chinese 
camp  near  by,  is  2,000  feet  long,  and  never  paid  anything.  The  tunnel  was 
run  irt  300  feet. 

The  App  claim,  2,000  feet  long,  has  a  tnnnel  1,500  feet  long,  out  at  a  cost  of 
$50,000.     It  never  paid  auythmg. 

The  Know  Nothing  claim,  1,500  feet,  has  yielded  nothing  and  swallowed  op 
$7,000. 

The  Ohipken  Comply  claimed  2,500  feet,  spent  $20,000,  cut  two  tunnels,  and 
got  nothing. 

The  Montezuma  Company  claimed  3,000  feet  and  sunk  $20,000  in  a  tunnel 
2,000  feet  long. 

The  Eough  and  Ready  Company  claims  6,400  feet,  and  have  taken  out  not 
less  than  $200,000.  One  of  the  shareholders  observing  some  gravel  on  the 
raountiun  side,  filled  his  pan  wrth  it,  and  on  washing  it  found  a  good  prospect,^ 
They  set  to  work  here  and  found  it  rich.     It  was  a  bar  of  the  old  river,  75  f^C 
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above  the  lovol  of  the  channel.  The  claim  haa  been  worked  regularly  since 
1854,  and  still  pays  a  little. 

The  Union,  claim, feet,  unopened. 

The  Palisade  claim,  5,400  feet,  is  unopened. 

Here  we  come  to  a  place  where  the  ohauuel  is  lower  than  the  country  on  each 
cide  of  the  mountain,  so  it  is  impossible  to  get  any  drainage  or  to  do  any  worfe. 

The  old  Stanislaus  Company  has  a  olaun  12,000  feet  long  on  Table  mountain, 
just  above  the^point  where  the  Stanislaus  river  outs  off.  The  channel  where  it 
opens  on  the  blnff  is  350  feet  above  the  level  of  the  present  river,  so  there  is 
abundant  drainage  down  the  channel,  thongb  the  country  on  both  sides  of  _the 
mountain  is  higher  than  the  old  channel.  The  old  Stanislaus  GoijipaJiy  spent  a 
good  deal  of  money  trying  to  get  in  ftom  the  side  before  they  discovered  the 
outlet  on  the  bluff.  Some  of  the  gravel  pwd  $18  per  ton.  A  mill  was  erected 
ill  1859  to  cnish  the  cement,  but  it  did  not  pay. 

At  Two  Mile  Bar  {two  miles  east  of  Knight's  ferry)  the  channel  is  80  feet  helow 
the  level  of  the  present  Stanislaus  river. 

QpAKTZ  MQdiTG  IN  TuOLUMSB. — Tuolumne  county  ie  very  favorably  situated 
for  quartz  mining,  and  so  iar  aa  external  indications  and  facilities  may  serve  as 
guides,  the  presumptions  are  that  it  will  be  second  to  no  other  county  in  Cali- 
fornia'in  production  of  quarta  gold.  Wood  and  water  are  abundant;  tte  roads 
generally  are  good,  and  the  quarta  veins  large,  numerous  and  easily  traced.  The 
mother  lode  and  the  companion  talcose  vein  here  have  their  largest  and  most 
regular  development.  The  Giolden  Kule,  the  Eeiat,  the  Mooney,  and  the  Heslep 
are  all  in  the  companion  talcose  vein,  and  have  paid  for  a  longer  time  than  any 
other  of  then-  class  in  the  State.  The  quartz  veins  in  the  granite  about  Soulsby- 
ville  are  the  most  productive  of  their  class  in  the  State,  and  tho  cluster  of  pocket 
mines  on  Bald  rnountain  is  unsurpaeaed  in  tho  multitude  and  richness  of  pockets 
within  a  small  area. 

Golden  eule. — The  Gtolden  Rule,  1,600  feet  long.ia  on  the  mother  lode,  about 
three  miles  eastward  from  Jamestown.  The  claim  includes  both  veins,  the  mdn 
mother  lode,  and  the  talcose  slate  branch  or  companion  vein.  At  tie  surface 
they  are  75  feet  apart,  and  87  feet  below  thoy  are  40  feet  apart.  The  main 
lode  is  12  feet  thick,  exclusive  of  a  horse,  and  the  slate  vein  is  eight  feet.  The 
latter  ie  the  one  which  is  being  worked.  The  vein  is  a  black  slate,  beating 
much  Msemblance  to  ordinary  roofing  elate,  and  is  penetrated  in  every  direction 
by  seams  of  quartz,  seldom  more  than  two  inches  in  thickness.  The  gold  is 
found  in  the  slate,  seldom  in  the  quarts.  All  the  vein-stone  is  worked,  though 
that  near  the  foot  wall  is  the  richest.  .  The  rock  is  soft,  and  is  easUy  extracted 
and  crushed.  The  pulp  from  the  battery  is  black  like  the  slat*.  The  walls  are 
a  hard  magnesian  rock.  There  is  a  slight  dip  to  the  east.  The  null  has  15 
stamps,  and  is  driven  by  water.  The  weightof  the  stamps  is  750  pounds,  their 
^jeed  50  blows  per  minute,  and  their  drop  &om  five  to  eight  inches.  There  is 
sufficient  power  to  drive  15  stamps  more.  The  water  is  obtained  from  the  Colum- 
bia Ditch  Company.  About  85  per  cent,  of  the  gold  is  caught  in  the  mortal', 
and  nearly  five  per  cent,  on  tho  copper  plates  immediately  below.  The  pulp  - 
iTins  over  a  shaking  table,  which  has  ISOjerksper  minute,  and  is  cleaned  out  twice 
in  24  hours,  yiplding  about  400  pounds  of  sulphurets  each  time.  The  pulp  also 
passes  over  blankets,  which  are  washed  once  in  an  hour.  There  are  1 0  pounds  of 
pure  sulphurete  to  a  ton,  but  the  concentrated  tailings  as  saved  are  about  40 
pounds  to  a  ton  of  ore,  and  there  are  $40  per  ton  in  these  tailings,  which  are 
worked  in  an  aii-astra,  which  pays  six  ounces  a  mouth.  A. Stetson  amalgamator 
below  the  blankets  pays  only  $1  per  month. 

The  slate  vein  was  brown  and  decomposed  at  the  surface,  and  was  washed  in 
sluices  by  placer  miners  to  a  depth  of  30  feet.  In  1866  the  present  mill  was 
flnished,  and  in  the  year  preceding  the  1st  of  July,  1867,  the  number  of  tons 
crushed  was  4,099 ;  the  average  yield  per  ton,  $3  94 ;  the  total  yield,  $36,653  ; 
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cost  cf  labor,  $1 6,500 ;  cost  of  repairs,  timber,  lumber,  cliarooal,  hauling,  taxes, 
&c^  $5,800 ;  cost  of  supplies  sent  from  San  Franeiseo,  $2,400 ;  office  expenses 
in  San  i'raiiciseo,  including  salaries  of  president  and  secretary,  fi-eight  in-  bullion, 
travelling  expenses,  &o.,  $1,500 ;  dividends,  $7,500,  and  cash  on  hand,  $S,953. 
The  totw  expenses  .were  $6  39,  and  the  net  profit  |2  55  per  pon.  The  average 
number  of  days  that  the  mill  ran  in  a  month  was  23 ;  the  highest  being  27, 
and  the  lowest  17.  ■  The  average  yield  per  ton  was  $5  71  in  Mai-oh,  $&  79  in 
January,$6  97mJune,$7  72  in  November,  $15  54  in  October,  and  $10  or  $11 
and  odd  cents  in  the  other  months.  The  number  of  men  employed  was  16,  of 
whom  8  were  mioers,  2  carmen,  4  millmen,  a  blaohsmith  and  a  superintendent. 
The  rook  is  extraoffld  through  a  tunnel  400  feet  long,  80  feet  bfelow  the  Bum- . 
mit  of  the  hill,  and  500  feet  above  the  level  of  Sullivan's  creek,  below  which  the 
mine  cannot  lie  drained  by  a  tunnel. 

App. — ^The  App  mine  is  1,000  feet  long  on  the  mother  lode,  near  Jamestown. 
The  vein  there  is  nine  feet  wide  on  an  average.  The  vein-stone  is  quartz,  in 
places  white,  in  others  greenish,  and  others  dark.  The  richest  spots  are  near 
the  walls.  The  vein  dips  about  two  feet  and  a  half  in  ten.  The  hanging  wall 
is  magnesian  rock,  and  the  foot  wall  slate.  At  the  surface  there  were  three  pay 
chimneys,  75,  100  and  125  feet  in  horizontal  length  respectively,  separated  by 
intervals  of  60  and  35  feet,  with  a  dip  to  the  northwestward  of  70°  on  the  uppet 
side,  but  widening  out  on  the  under  side,  and  at  ISO  feet  the  three  had  united 
in  one  chimney  235  feet  long  horizontally.  Horizontal  sections  of  the  chimneys 
would  represent  not  rectangles  but  qnadrangtdar  parallellograilis,  with  two  very 
acute  angles.  The  chimneys  have  not  run  ont  in  any  place,  but  in  several 
places  the  walls  have  pinched  close  together,  so  that  there  were  only  seven 
inches  of  quaitz.  In  these  spots  the  chimneys  were  of  the  same  rielmess  to 
the  ton  as  elsewhere.  The  distribution  of  gold  in  each  chimney  is  very  even 
in  relation  to  the  depth ; ,  but  on  any  g^ven  level  the  most  gold  is  found  at  the 
shajp  ends,  and  the  least  in  the  middle  of  the  chimney.  Each  oHmuey,  how-  . 
ever.  Las  its  pecuh'ar  quartz.  One  chimney  has  whito  quartz,  another  greenish, 
another  bluidi,  and  the  last  is  the'richest.  The  gold  is  fine,  and  seldom  visible 
in  the  qaaxta.  The  present  supply  of  rook  is  obtained  at  a  depth  of  300  feet, 
and  the  shaft  is  now  being  stmk  deeper.  The  working  level  is  300  feet  long, 
and  the  supply  of  pay  quartz  in  sight  will  last  two.  years  for  the  present  mill, 
which  has  ten  stamps,  aud  is  driven  by  water.  In  1866,  1,800  tons  were  worked, 
and  the  average  yield  was  114  55  per  ton;  from  1863  to  1866,  inclusive,  four 
years,  7,200'tons  were  worked,  and  the  average  yield  was  $15.  The  pulp  as  it 
comes  from  the  battery  is  ground  in  charges  of  400  or  5(J0  pounds  for  three  or 
four  hours  in  various  pans,  without  quicksilver,  and  two  pan  charges  aro  amalga- 
mated in  a  sepai-ator  for  the  same  length  of  time.  The  yield  in  the  pan  is  about 
$6  per  ton.  The  total  espouse  per  ton  in  this  mine  is  about  $8  per  ton,  and  in 
the  mine  alone  $4  50.  The  wall  is  in  places  as  smooth  as  glass,  and  the  gouge, 
is  thickest  at  the  pay  chimneys. 

Silver. — The  Silver  or  Antlu'ax  mine,  1,500  feet  on  the  mother  lode,  is  being 
opened  in  good  style.  There  is  a  10-stamp  mill,  which  was  idle  Jo  May  and 
waiting  for  the  complete  opening  of  the  mine.  The  companion  talcose  vein 
strikes  the  main  lode  400  feet  from  the  south  end  of  the  claim,  runs  with  it,  but 
as  a  disiinct  vein  for  some  distance  towards  the  north,  then  diverges  again,  and 
at  the  northern  end  of  the  claim  the  two  are  six  feet  apart.  The  companion 
vein,  so  far  as  examined,  is  barren  here. 

Heslep. — The  Heslep  mine,  1,650  feet  on  the  companion  talcose  vein,  has 
been  worked  1,200  feet  on  the  siuface,  and  has  paid  all  the  way.  The  pay 
matter  is  decomposed  qnai-ta  and  slate,  of.  a  tan  color,  and  soft  enough  to  be 
picked  out,  and  m  some  places  to  be  shovelled  without  picking.  The  cost  of 
working  is  estimated  at  $2  50  per  ton.  The  vein  varies  in  width  from  8  to  20 
feet.     The  deepest  workings  are  90  feet  down.    The  mill  has  ten  stamps,  whiclfi^ 
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are  driven  by  an  overshot  wheol  30  feet  in  diameter  and  four  feet  wide.  The 
power  is  fiimisiied  by  80  inches  of  water,  wLich  costs  $60  per  weel!,  and  is  ased 
over  again  by  the  Golden  Rule  mill,  which  paya  half  the  water  bill.  The  yield 
of  the  Heslep  rock  is  $8  per  ton, 

Teio.— The  Tiio  mine,  2,316  feet  long  on  the  mother  lode,  on  Whisky  Hill, 
is  doing  nothing  now.  A  ten-stamp  mill  was  erected,  and  four  ehafta  and/two 
tunnels  were  begun,  but  the  rook  taken  out  paid  only  Si  75  per  ton,  and  the 
mine  and  mill  are  now  standing  idle. 

Rbist. — The  Reist  mine;  1,000  feot  in  the  talcoso  companion  vein,  is  consid- 
ered generally  to  be  one  of  the  best  mines  in  Tuolumne  county,  though  it  has 
been  worked  on  a  very  small  scale  and  has  never  paid  much  profit.  The  pay 
rook  ia  decomposed  matter  like  that  in  the  Mooney  mine,  but  it  pays  better. 

MoONEY. — The  Mooney  mine,  600  feet  on  the  mother  lode,  near  Jamestown, 
is  on  the  talcose  vein,  40  feet  east  of  tho  main  lode.  The  material  is  a  tan-col- 
.  ored  ochrous  earth,  mixed  with  elate  and  quartz.  It  pays  $4  75  per  ton,  and  a 
stamp  wUi  crash  about  three  tons  pet  day.  Much  of  it  has  been  slaiced  away. 
There  are  oooasional  rich  pookets  in  it.  A  four-stamp ~mill  is  now  at  work,  and 
the  rock  for  it  ia  obtMned  from  an  open  cut  200  feet  long,  40  feet  wide,  and  60 
feet  deep.  There  are  no  .walls,  apparently.  At  the  bottom  of  this  cut  some 
Wrd  quartz  has  been  fonnd. 

Raw  Hide. — ^Raw  Hide  mine,  1,650  feet  long  on  the  mother  lode,  where  it 
ia  13  feet  wide.  A  depth  of  280  feet  from  the  surface  has  been  reached,  and  a 
leveLhaa  been  run  80  fe^  on  the  vein.  The  quartz  ia  colored  green  with  car- 
bonate of,  copper,  and  it  yields  from  $7  to  $44  per  ton.  The  mill,  containing  20 
stamps,  a  40-hor8e  power  engine,  and  fine  hoistiiig  works,  is  considered  one  of 
the  best  in  the  southern  mines.  The  rook  is  crushed  to  the  size  of  a  pigeon's 
egg  or  smaller  in  a  Brodie's  crusher  before  going  to  the  stamjra.  There  are  10 
Wheeler's  pans,  and  five  8-foot  settlers.  Thirty  tons  of  quartz  are  crushed  in  24 
hours.  The  shaft  is  kept  clear  of  water  by  hoisting  it  in  tabs  holding  160 
jgaUons  each.  The  hanging  wall  is  slate,  and  the  foot  wall  serpentine,  with 
asbestos  in  it. 

Eagle. — The  Eagle  mine,  on  the  mother  lode,  1,000  feet  long,  has  a  10- 
stampmill,  and- the  yield  is  $18  per  ton.  The  present  supply  of  quartz  ia 
obtained  120  feet  below  the  surface,  through  a  tunnel.  The  mine  was  purchased 
sevei-al  years  ago  by  eastern  capitalists  for  $300,000. 

SHAKOMUT.^^-The  Sharomut,  on  the  mother  lode,  has  a  10-stamp  mill,  which 
is  idle. 

Clio. — The  Clio,  2,000  feet,  on  the  mother  lode,  has  a  10-stamp  mill  and  has 
been  at  work  five  or  As  years,  but  is  now  idle  because  tho  dam  which  supplied 
water  to  drive  the  mill  was  carried  away  by  the  flood  of  last  winter, 

Meadee  ahd  Cakkengton, — The  Meader  and  Carrington  mine,  1,500  feet, 
on  the  mother  lode,  has  been  opened  to  a  depth  of  140  feet,  where  tho  water 
became  troublesome  and  work  was  stopped.  Some  good  pay  quartz  was  found. 
There  is  a  four-stamp  mill  which  was  nsed  for  a  time  for  custom  work  but  is  now 
idle. 

Patteesou. — The  Patterson  mine,  1,950  feet,  on  a  branch  of  the  mother 
lode,  near  TVttletdwn,  lias  bqen  worked  for  ten  years.  The  vein  is  from  3  to  15 
feet  wide.  The  pay  was  very  good  for  75  feet  from  the  surface,  but  not  so  good 
below  the  water  level.  The  deepest  workings  are  100  feet  down.  The  qaarte 
is  extracted  through  a  tunnel.  The  rook  contains  large  cubes  of  sulphuret  of 
iron,  some  of  them  an  inch  and  a  half  square,  with  free  gold  in  the  heart  of  the 
cubes.  There  is  aa  old  10-stamp  mill,  djiven  by  40  inches  of  water  on  an  over- 
shot wheel.     Only  five  of  the  stamps  are  now  running. 

About  half  a  mile  westward  from  the  mother  lode,  near  the  Patterson  mine,  a 
pocket  containing  $10,000  was  found  in  1866  by  an  old  man  who  had  a  convic- 
tion that  there  was  a  pocket  in  the  neighborhood,  and  had/spent  seven  years 
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hunting  for  if.     When  he  found  it  he  p^d  the  friends  upon  whom  he  had  been 
living,  and  went  to  the  eastern  States. 

.  Toledo. — The  Toledo  mine,  one  mile  wMt  of  Tuttletown,  and  half  a  mile 
west  of  the  mother  lode,  has  been  opened  by  a  shaft  160  feet  deep,  and  drifts 
mnning  300  feet  on  the  vein.  There  are  two  veins,  one  S  feet  thick,  and  the 
other  15  feet,  and  the  two  150  feet  apart.  Some  of  the  qTiartz  has  assayed  $300 
per  ton,  hut  there  is  much  arsenic  in  it.  A  15-stamp  mill  erected  on  the  mine 
did  not  pay,  and  it  was  sold  and  moved  to  the  Golden  Ride  mine. 

The  Moi-se  quaitz,  near  Tuttletown,  is  running  and  has  six  stamps. 

Sotri-SBY. — The  Soulsby  mine,  2,400  feet  long,  ejght  miles  east  of  Sonera,  is 
on  a  lode-  which  runs  with  the  meridian,  and  dips  to  the  east  at  an  angle  of  60° 
at  the  noith  end,  and  90°  at  the  south.  The  thiokness  is  from  4  to  9  inches  at 
the  sui-face  j  8  inches  at  100  feet,  and  18  inches  in  the  deepest  workings,  400 
feet  helow  the  sm-face.  The  wallfl  are  syenite,  and  there  ia  a  white  gouge  of 
clay  or  elate,  seldom  more  tlian  three-quarters  of  an  inch  in  thickness.  The  quartz 
is  bluish,  aud  ia  heavily  cLarged  with  blue  sulphtirets,  lead,  antimony,  arsenic, 
and  zinc ;  so  that  the  ore  bears  little  resemblance  fo  the  auriferous  quartz  found 
on  the  mother  lode,  and  in  other  gold  veins  generally.  The  lode  haa  been 
worked  along  a  horizontal  length  of  1,800  feet,  and  in  that  distance  five  pay 
chimneys  have  been  found,  the  longest  horizontally  heing  SOO,  and  the  shortest 
15  feet.  Most  of  them  dip  north  at  an  angle  of  60° ;  and  they  won  to  a  feather- 
edge  in  every  direction.  In  some  cases  there  is  a  connection  of  pay  between  the 
chutes,  and  in  others  there  ia  none.  There  is  very  little  barren  quartz ;  between 
the  pay  chimneys  the  w*alls  come  together,  except  in  a  few  spots  where  white 
quartz  or  a  horse  porphyritic  rock  appeal's. '.  The  vein  ia  marked  hy  slides  and 
cross-courses,  which  ran  eaet,  northeast,  and  southwest,  and  all,  save  one,  dip  to 
the  northwest.  These  throw  the  vein  to  the  left,  and  the  one  which  dips  to  the 
southeast  throws  it  to  the  right.  The  cross-courses,  and  the  breaks  which  they 
have  occasioned  in  the  lode,  have  been,  among  the  chief  difficvdties  in  working 
the  mine;  and  its  present  success  is  probably  owing  chiefly  to  the  careful  study 
given  by  Mr.  Inch  to  the  natiiro  of  the  formation.  In  a  mine  of  this  kind  the 
most  important  quality  in  a  superintendent  is  the  capacity  to  find  the  pay  chutes, 
and  as  the  cross-courses  throw  them  from  five  to  t«n  feet  oiit  of  the  line,  in  a 
very  hard  gi-anitic  rock,  the  search  ie  slow  and  expensive.  Thei-e  are  dikes  of 
trap  eutting  through  the  country,  and  the  miners  regard  them  as  good  indica- 
tions, aad  expect  to  find  pay  near  where  they  cross  the  qjiartz.  Mr.  Inch 
remarked  tliat  perhaps  they  were  supportei-a  or  feeders  of  the  electre-magnetio 
or  other  influences  under  which  the  gold  was  deposited.  The  mill  has  SO 
stamps,  and  is  driven  by  water  while  water  can  be  obtained,  and  has  a  steam 
engine  to  furnish  power-  in  the  dry  season.  The'Stamps  weigh  500  pounds,  make 
60  blows  per  minute,  and  drop  &om  8  to  12  inches.  About  90  per  cent,  of 
the  gold  is  caught  in  the  mortar,  and  95  per  cent,  of  the  remainder'  on  the  first 
copper  plate  below  the  screen.  The  blanket  tailings  are  worked  in  a  chill  miU 
and  a  Bail's  amalgamator ;  and  below  these  there  are  other  blankets,  the  tail- 
ings of  which  must  go  through  the  same  process. 

About  50  men  ju^e  employed  at  the  mine  and  mill,  hut  nearly  all  the  work 
is  done  by  contract.  Sealed  proposals  are  invited  at  the  beginning  of  eaeh  month 
to  sink  a  certtun  shaft  a  certain 'number  of  feet,  or  to  run  a  drift,  or  to  break  down 
■  the  quartz  in  a  certain  slope.  With  strangers,  written  contracts  are  made ;  with 
old  haJi^s,  oral  contracts  are.  considered  suffident.  There  is  never  any  trouble 
about  the  contracts.  The  miners  sometimes  mate  bad  bargtuns,  but  they  must 
keep  them  or  leave  the  place.  The  best  hands  like  this  system,  because  it  ena- 
bles them  to  make  more  than  they  could  make  otherwise.  Sometimes  they  make 
$150  a  month  ;  sometimes  nof  more  than  $30.  Under  this  system  thei'e  is  no 
shirking  on  the  part  of  the  men,  and  no  favoritism  on  the  pai-t  of  the  superin- 
tendent.    Mr.  Inch  says  that,  if  he  had  undertaken  to  pay  liis  men  by^  the  dayj 
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the  mipe  would  have  been  a  failure;  that  is,  when  he  commenced  his  work  ;  but 
MOW  it  is  probably  in  &  condition  to  leave  a  profit,  even  if  the  expenses  were  50 
per  cent,  greater  than  they  aire.* 

The  Soulsby  mine  was  discovered  in  1858,  and  between  May  of  that  year  and 
March  of  the  next,  yielded  $80,383  gross,  and  after  the  erection  of  a  twenty- 
stamp  mill,  $54,416  remained  net.  It  is  said  that  tho  total  yield  was  $500,000 
in  the  first  three  years,  and  that  the  present  monthly  yield  is  ii-om  $10,000  to 
$12,000. 

Platt.— The  Piatt  mine,  1,900  feet,  Hes  1,500  feet  south  of  the  Soulsby,  and 
is  supposed  to  be  on  the  same  lode  ;  but  the  ground  is  intersected  by  more  slides 
and  cross-eoui-ses,  and  the  mine,  after  producing  $50,000,  was  abandoned  in  con- 
sequence of  the  jnability  of  the  superintendent  to  find  the  vein  at  the  bi^eaka. 
Ijately,  Mr,  Inch,  superintendent  of  the  Soiilsby,has  gone  to  wort,  hoping,  with 
his  experience  in  the  latter,  to  find  the  pay  in  the  Piatt.  Five  pay  chimneys 
have  been  worked.  There  was  a  mill  on  the  claim,  but  it  was  moved  to  the  State 
of  Nevada  during  the  silver  excitement. 

Stark  Kikg. — The  Starr  King,  15  miles  east- southeast  of  Sonora,  is  qn  a 
north-aad-south  vein,  which  dips  40°  east,  and  has  a  thickness  of  dx  inches 
at  the  snrfaoe,  and  18  inches  120  feet  down.  It  outs  acroM  the  dip  and  tlie 
cleavage  of  the  slate,  and  the  walls  are  a  very  hard  slate.  The  walls  and 
the  quaitz.  resemble  those  of  the  Rooky  Bar  mine,  in  Nevada  county.  There 
are  two  chutes,  which  run  down  almost  vertically.  The  rook  yields  from  $15  to 
$150  per  ton.  The  mill  has  five  stamps,  and  the  mode  of  amalgamation  is  the 
same  as  at  the  Boulsby  mill.    . 

-  Old  GilsOn.— The  Old  Gilson  mine,  1,S00  feet  long,  adjoining  the  Piatt  on 
the  south,  was  opened  to  a  depth  of  ISSfeet,  and  toalengthon  the  vein  of  250 
feet.  Tho  rock  yields  $50,  and  there  was  a  pay  chimney  SO  feet  long  horizon- 
tally, but  it  dipped  northwards  into  the  Piatt.  The  mine  is  now  standing  idle, 
and  the  10-stamp  steam  mill  is  running  on  custom-work. 

Grizzly. — The  Grizzly  mine,  1,800  feet  long,  10  miles  eastward  from  Sonora, 
near  the  north  fork  of  ^e  I'uolumne  river,  is  on  a  vein  fi-om  6  to  13  feet 
wide.  The  lianging  wall  is  granite ;  the  foot  wall  slate.  There  are  numerous 
horses  in  the  lode.  The  pay  is  disseminated  pretty  evenly  through  the  rock,* 
which  yields  about  $20  per  ton. 

There  is  a  twenty-stamp  mill,  which  commenced  work  in  1859,  and  intwo 
years  took  out  $125,000,  if  ramor  be  true.  The  flood  of  1862  carried  ofi'part 
of  the  mill,  and  stopped  work  a  while,  but  the  mill  is  now  nmning.  In  this  mill 
the  crushing  is  dry,  and  a  blower  is  used  to  keep  the  dnst  from  troubling  the 
laborers.  The  amalgamation  is  done  in  10  Hungarian  cast-iron  baiTels,  each 
3j  feet  long  by  2J  wide.  The  charge  for  each  is  500  or  600  pounds,  and  enough 
water  is  added  to  make  a  pulp  so  thick  that  in  ten  minntfis  after  the  ban-el  has 
started  to  revolve,  small  particles  of  quicksilver  will  be  found  in  the  palp,  which 
adheres  to  the  finger  threat  into  the  mass.  About  50  pounds  of  quicksilver  .are 
put  in  at  a  charge.  Tho  barrel  revolves  horizontally  with  a  speed  of  eight  or 
ten  revolutions  per  minute.  After  running  for  seven  hours,  water  is  added  to 
thin  the  pulp,  so  much  that  the  quicksilver  will  all  settle,  and  after  another  hour 
of  revolution  the  thin  pulp  is  drawn  off,  and  andther  charge  is  put  in.  All  the 
amalgamation  at  the  Grizzly  mill  is  done  in  these  baiTela.     There  are  two  iron 

*  The  LoHdon.  Mining  Journal  refers  to  tbe  contract  sy slem  as  an  essential  element  of  snc- 
cossin  the  mines  of  Cornwall.  It  has  also  worked  admirably  in  the  SL  Jobn  del  Rey  mine, 
in  Brazil.  The  average  coat  of  rjufling  the  orefiom  this  mine  in  1865,  under  per  diem  waffaa, 
was  p  67.  In  ISIiG,  under  the  contact  system,  it  was  only  $6  29--att  immense  savmg, 
considering  the  vast  amount  of  ore  r^sed.  The  contract  system  has  been  adopteil  to  a  coa- 
fiiderable  extent  in  the  New  Almaden  quicksilver  mine.  It  cannot  of  course  be  made  of  uni- 
versal  application,  30  much  depends  upon  local  circumstances  ;  but  experience  has  demun- 
Btrated  that  whenever  it  can  he  applied,  the  result  has  been  a  great  saving  in  the  expense  of 
mining. 
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cylindrical  rollers,  each  three  inches  in  diameter  and  as  long  as  the  barrel  inside, 
and  these  turn  and  assist  in  the  amalgamation  during  the  revolations  of  the  tar- 
rels.  'The  TmutcIs  are  cleaned  up  once  in  two  weelis.  Amalgamation  proceeda 
more  readily  if  hot  water  is  used.  Mr.  Philip  8.  McDonald,  who  was  sriperin- 
tendent  of  the  Grizzly  mill  for  a  time,  and  has  the  repute  of  being  a  veiy  com- 
petent man,  prefers  the  system  of  dry  crushing  and  amalgamating  in  close  bar- 
rels. By  the  ordinary  modes  of  crushing  and  amalgamation  much  of  tlje  fine 
,  gold  is  carried  off  by  the  watf(r.  In  dry  crushing,  however,  it  is  necessary  to 
protect  the  laborers  irom  the  dust,  which  lias  been  known  to  cause  death  in  three 
months,  where  no  precaution  was  used. 

The  Eonita  mine,  adjoining  the  Grizaly  on  the  south,  is  idle,  and  so  is  its 
10-stamp  mill,  which  was  built  before  the  mine  was  opened. 

The  Consuela  and  its  ten-etamp  mill  are  doing  nothing. 

The  Martin  mine,  two  miles  south  of  the  Grizzly,  is  being  worTced  witfe 


The  Invincible  mine,  2,000  feet  on  Sugar  Pine  creet,  23  miles  eastward 
fi-om  Sonora,  has  produced  some  good  qxtaxtz,  but  the  mine  and  it^  mill  are 
standing  idle  now. 

The  Excelsior  mine,  at  Sugar  Kne,  h^  yielded  $300,000,  of  which  two-thirds 
was  profit. 

Mount  Veekoh. — ^Thc  Mount  Vernon  mine,  2,100  feet  long,  18  miles  north- 
east of  Sonora,  is  on  a  vein  which  runs  northeast  and  southwest,  dips  45°  to  the 
southeast,  and  is  about  two  feet  wide  on  an  average  between  granite  walls.  Only 
one  pay  chimney  has  been  found,  and  that  dips  about  45°  to  the  southwest.  It 
was  60  feet  long  horizontally,  near  the  eurfiice,  and  300  feet  down  it  is  more 
than  100  feel  long,  the  end  not  having  been  found  in  the  drift  now  being  run. 
The'  rock  is  worked  in  the  Monitor  mill,  which  is  very  near  on  the  north  fork  of 
the  Tuolumne  river.  The  rock  pays  $95  per  ton,  and  in  1866  500  tons  were 
worked. 

Skeh. — The  Snell  mine,  1,800  feet  long,  15  miles  northeast  of  Columbia, 
is  on  a  yein  which  runs  northeast  and  southwest,'  is  neai'ly  vertical,  and  has  an 
average  width  of  one  foot,  A  pay  chimney  was  found,  and  it  paid  $50  per 
ton,  but  it  pinched  oitt.     A  mUl  is  going  «p  now. 

MoNiTOK. — The  Monitor,  2,100  feet  long,  IS  miles  east  of  Columbia,  in  Sugar 
Pine  district,  is  15  inches  wide,  and  dips  at  an  angle  of  45°  to  the  east'  between 
granite  walla.  There  is  an  incline  down  60  feet,  and  drifts  have  been  run  90  feet 
on  the  vein.  Some  of  the  rock  has  paid  as  much  as  $300  to  the  ton,  but  the 
mine  and  mill  are  both  idle  now.     The  mill  has  five  stamps. 

Hazel  Dell. — The  Hazel  Dell  mine,  1,550  feet  long,  at  Five-mile  creek, 
on  a  vein  that  averages  about  two  feet  in  thickness.  The  walls  are  rotten  granite, 
The  rock  averages  $25  to  $30,  but  at  present  the  extraction  of  qoartz  is  inter- 
rupted by  water.  The  lowest  workings  are  seventy  feet  below  the  surface.  A. 
tunnel  is  now  being  cut  for  the  purpose  of  di'ainage.  There  is  a  fivo-stamp  mill 
which  has  been  leased. 

Summit  Pass. — The  Summit  Pass  mine  No.  1,  one  mile  from  Columbia, 
3,600  feet  long,  runs  north  and  south,  dips  to  the  east  at  an  angle  of  70°,  and  is 
four  feet  wide.  Tljie  walls  are  of  slate,  with  an  overlying  stratum  of  limestone 
near  the  surface.  The  claim  has  been  worked  600  feet  along  the  surface,  and 
paid  well.  The  quai-tz  is  heavily  charged  with  arsenical  sulphurets.  No  work 
is  being  done  now. 

Summit  Pass  No.  S,  2,000  feet  long,  ia  on  a  spur  fi-om  the  preceding  lode. 
The  mine  has  been  opened  at  several  points. 

QuAKTZ  KEAK  COLirMBiA.— The  Columbia  mine,  on  the  experimental  lode 
at'  Summit  Pass  two  miles  northeast  of  Columbia,  has  limestone  walls,  runs 
northwest  and  southeast,  dips  to  the  northeast,  and  is  from  one  foot  to  four  feet  in 
width.    The  average  pay  is  $11  per  ton.    It  is  worked  withalS-stampmilL 

Ic 
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The  Kimball  minej  ttieo  miles  northeast  of  Columbia,  lies  between  limestone 
^nd  green -stone,  is.a-foot  wide,  and  is  {WMXimpanied  by  a  trap  dike  8  or  10  feet 
wide.  When  &st  opened  $6,000  were  obtfuaed  from  ,600  potmda  of  rock.  It 
is  not  woi'ked  now.  ... 

The  Eimball  exten^on,  adjoining  the  Kimbal],  ia  similar  in  character,  and  is 
being,  worked  nowjibe  quartz  bdng  crushed  in  a  custom  mill.  The  yield  ia 
SiO  per  ton,  ,        ■ 

The  Shanghae  mipe  at  Yankee  Hill,  two  miles  east  of  Columbia^  in  a  vein 
'.which  roos  north  and  south,  dipa  to  the  east  at  an  angle  of  65°,  and  is  three  feet 
wi3e,  it  Is  east  of  the  limestone  belt  in  slates  highly  metamorphosed.  It  was 
worked  with  arrastras  in  1856,  and  yielded  then  $100  per  ton;  and  it  is- now 
worked  with  a  10-stamp  mill. 

Hunter, — The  Hunter  mine;  in  BJg  Canon,  14  miles  southeast  of  Sonora, 
is  on  the  side  of  a  mountain  that  ia  at  an  angle  of  45°  from  the  north  fork 
of  the  Tuolamne.  The  i-ook  waa  very  rich  at  the  surface,  and  a  tunnel  run-  in 
20  feet  ran  through  qimrtz  that  yielded  $300  to  the  ton.  '  The  owner  was  so 
delighted  that  he  built  a  mill  without  delay  and  at  great  coat.  The  only  way 
to  get  the  limbera  and  castings  to  the  site  waa  ta  let  them  down  with  ropes  from 
the  top  of  the  mountain.  After  140,000. had  been  expended  in  the  mill  and  in 
exploration,  it  was  found  that  the  pay  ohute  was  only  20  feet  long,  and  more 
money  woTild  bo  require^  to  work  it  than  the  owner  could  raise  j  so  after  #10,000 
had  been  taken  out  no  more  work  was  done.  ■ 

,  Lewis. — The  Lewis  mine,  2,400 .  feet  long,  is  .  20  miles  east^nottheast  of 
Soiiora,  on  a  vein  of  talcose  slate  150  feet  wide.  The  course  is  north  and  south,- 
with'a  slight  dip  to  the  east.  The  slate  is  bairen,  but  it  endoses  a  number  of 
veins  of  quartz  which  mnin  eveiy  direction,  and  all  ase  riob;  Thei-e  oj.-e  several' 
cUutes  about  30  feet  long  hoiizontally,  in  which  the  quartz  avei-ages  $25  to 
5S30  per  ton,  while  elsewhere  the  quartz  yields  $10  or  $12.  .Most  of.  the  quaitz 
is  found  neaj.'  the  lianging^  wall.  The  vein  lias  been  examined  for  a  distance  of 
3,000  feet,  and  pay  rock,  has  been  found  at  intervals  along  the  whole,  distance. 
The  quartz  in  places  contains  aulphurets  of  iron  and  lead,  and  crude  sulphur  is 
fonnd  in  the  slate.  Heretofore  the  quartz  has  been  extracted  by  tunnels,  but 
hereafter  shafts  are  to  be  sunk..  The  eastern  wall  is  granite  and  the  western  a 
hard  black  slate.  The  mine  lies  in, the  Big  basin,  which  is  siuTounded  by  high 
ridges,  on  the  north  ade  of  which  the  snow  lies  till  May,  Tlie  rock  is  crashed 
in  a  five-stamp  mill,  and  is  amalgamated  in  twa  large  arrastras.  The  gold  varies 
in  fineness  from  6.00  to  785,  the  highest  fineness  bemg  obtained  from  those  quartz 
veins  which  contain  the  coarsest  particles  of  metal,' 

Sbli.  and  MAETm. — The  Sell  and  Martin,  mine,  .1,200  feet  long,  is  dtuated 
oiie  mile  north  of.  Sonora.  It  is  two  or  three  feet  wide,  and  runs  northwest  and 
sotitheaist,  and  digs  60°  to  the  northeast..  It  is  a  remarkable  pooi^fc -vein,  and 
has  produced  not  Jess  than  $150,000,  of  which  one-food^, has  been  proUt-  It 
was  first  opened  lnl85.6,and.hos  been  leased  three  or  fonr  times.  Pocone  ysac 
(he  .lessee  paid  one-third,  and  for  another  one-fourth  of  the  gross  yield.  About 
SpOO  tons  of  rock  have  been.ta^en  out  in  all,  hut  most  of-the  gold  . has  been 
ponnded  out  in  a,  hand  mortar.  The  walls  are  of  slate,  and  the  country  is  iuter- 
eected  by  porphyiitic  dikes  three  or  four  feet  thick,  which  occur  at  intervals  of  ■ 
idO  01  150-  feet  along  the  700  feet  in  which  die  pockets  have  been  found.  The 
vem  is  later  in  formation  than  the  dikes  and  cuts  JLoross  them,  and  on  the  lines 
of  intersection  most,  if  not  all,  of  the  pockets  have'been  fonnd.-  ;The  quMts, 
except  in  the  immediate  neighborhood  of  the  pockets,  is  barren.  A  15-stamp 
mill  was  erected  at  the  mine  iu  1863,  but  as  no.hu'ge  quantity  of  ore  could  be 
obtained  to  yield  more  than  50  cents  a  ton,  the- .null  has, been  standing  idle. 
There  aie.  several  men  now  at  work,  in  the. mine  hunting  for  pockets  and  taking 
out  the  gold  in  a  hand  mortar  when  tliey  find  them.  The  largest  pocket  ioxma 
yielded  -$15,000. 
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SoPniA. — Tho  Sophia' mine,  two  miles  east  of  Sonora,  is  2,1  jO  feet  loijg,  on 
a  vein  which  runs  northeast  and  soutliwest  and  dips  80°  southwest.  The  vein  is 
oioased  by  dikea  which  the  miners  call  granite.  Their  width  is  usually  three  feet, 
though  one  is  forty.  The  gold  is  found  in  pocketfl  near  tho  dikes.  Every  pay 
chimney  is  neta:  a  dike,  but  some  of  the  dikes  have  no  pay  chutes  near  them. 
The  walls  are  of  slate,  and  there  is  on  ono  side  or  the  other  a  talcoso  gOuge, 
TiSTuUyonthehan^'ngwall;  and  when  in  the  foot  wall  it  indicates  the  proximity 
of  a  pocket.  There  are  ivithin  a  distance  of  300  feet,  horizontally,  three  pay 
cliutes,  each  of  them  fivam  ten  to  twenty  feet  long.  Tho  mine  has  been  worked 
by  ti  tunnel  400  feet  long,  and  a  shaft  80  feet  deep ;  and  another  tunnel  130  feet 
below  tho  level  of  the  first  one  is  now  in  170  feet.  The  total  yield  from  the  mine 
has  been  $45,000,  and  in  the  year  ending  May,  1867,  the  produce  was  about 
$5,000.  There  is  a  five-stamp  mill  on  the  claim,  but  it  Las  not  rock  enough  to 
run  regularly. 

Bald  Mountain. — On  the  same  Bald  mountain,  and  it  is  supposed  on  the 
same  vein,  is  the  Pattei'aon  and  Turner  claim,  which  yielded  830,000  in  one 
pocket,  and  #60,000  in  all. 

On  tho  same  moimtmn  is  the  Ford  claim,  which  was  -liscovered  in  1851,  and 
ivas  wonderfully  lich  at  the  surface.  One  pocket  yielded  $40,000,  and  the  owuers 
rejected  ofiers  to  purchase  shares  at  the  rate  of  $500,000  for  the  entire  mine. 

The  Austrian  claim,  on  the  same  mountain,  had  one  pocket  that  paid  $70,000, 
besides  several  others  smaller. 

The  three  claims  last  mentioned  are  all  idle  now,  and  were  worked  only  near 
the  surface.  There  is  no  regular  (as  distinguished  from  a  "pocket")  pay  chute 
ill  Bald  mountain,  the  gold  being  nearly  all  ia  pockets.  The  gold  is  of  very 
fine  quality,  some  of  it  960  fine.  Some  pockets  are  Burrounded  by  shattered 
and  decomposed  rock,  and  about  ttese  some  mill  rock  is  obtained,  but  the  pockets 
in  hard  rock  have  all  their  gold  in  a  little  compact  cluster. 

Bald  mountain  is  only  a  mile  east  of  tho  limestone  belt  which  runs  through 
Tuolumne  county,  and  many  miners  say  that  all  the  gold  near  the  limestone  is 
in  pockets. 

Dkaper. — The  Draper  mine,  4,000  feet  long,  six  miles  eastward  &om  Sonora, 
is  on  a  vein  which  runs  north  and  south,  is  nearly  perpendicular,  and  is  15 
inches  ivide  in  granite  wails.  The  lowest  workings  are  325  feet  deep,  and  they 
extend  410  feet  on  tho  vein.  There  are  three  pay  chimneys,  one  of  70,  one  of 
90,  and  one  of  60  feet  in  horizontal  length.  Between  the  pay  chimneys  tho  walls 
pinch  together.  The  mine  has  been  worked  regularly  since  1858.  The  quartz 
yields  about  $40  per  ton,  and  150  or  180  tons  are  extracted  monthly  and  worked 
in  steam  custom  mills,  to  which  $6  per  ton  is  paid  for  crushing  and  amalgama- 
tion. Tho  price  in  water  mills  is  $5  per  tun.  Tho  ore  is  heavily  charged  viitb 
aulphta-ets  of  iipn,  copper,  load  and  zino. 

NoxPAEEiL. — The  Nonpareil  mine,  one  mile  from  Big  Oak  Flat,  is  on  the 
Jfonpareil  vein,  which  runs  east  and  west  and  dips  to  the  north  at  an  angle  of 
70°,  and  has  an  average  width  of  five  feet.  The  walls  are  slate,  and  the  quartz 
of  the  veinstone  is  mixed  with  slate,  and  in  places  the  hard  slate  is  seen  Inll  of 
particles  of  gold.  Several  shafts  have  been  sunk,  and  tho  deepest  workings 
arc  140  feet  on  an  incline.  Drifts  have  been  run  160  feet  on  the  vein  in  pay  all 
the  way.  At  70  feet  from  the  surfitce  the  rock  yielded  $30  and  $40  to  the  ton,  but 
in  the  lowest  levels  the  pay  has  been  $13.  The  rock  contains  five  per  cent,  of 
siilphm-ets  which  assay  $300  or  more  to  the  ton,  some  samples  yielding  double 
and  treble  as  much.  Tho  mine  is  now  troubled  with  water,  and  work  has  been 
stopped,  bat  a  tunnel  650  feet  long  would  drain  the  mine  to  a  depth  of  340  feet. 
There  is  a  five-stamp  mill  which  is  also  idle.  The  power  is  supplied  by  a  Fau- 
clicrie  turbine  wheel  seven  inches  in  diameter  and  four  feet  long,  including  tho 
driving  wheels.     Tliere  is  345  feet  of  perpendicular  fall  for  the  water,  and  60 
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inchea  are  used  at  a  cost  of  15  cents  per  inch,  or  $9  for  24  hours.  The  turbine 
was  bought  with  the  aesuranc«  that  it  wookl  cirivo  24  stamps,  but  the  opinion 
among  those  who  have  seen  it  work  is  that  it  would  not  drive  more  than  10 
Farrand's  oscillating  pan  and  Hinkle'a  pan  are  used  in  the  amalgamation. 

Burns. — The  Buma  raino,  on  the  Nonpareil  vein  and  adjoining  the  Nonpareil 
mine',  has  a  mass  of  decomposed  taloose  slate  which  is  in  places  25  feet  wide.  It  all 
pays  to  work,  and  12  tons  are  rushed  daily  through  the  five-stamp  mill. 
Five  additional  stamps  are  being  put  in.  The  pulp,  after  being  amalgamated 
in  the  mortar  and  on  copper  plates  just  below  the  battery,  riuis  into  tanks  and 
settlers,  and  from  tlio  tanks  the  sand  is  put  into  Vamey's  pans  to  be  ground,  and 
it  is  afterwards  amalgamated  in  settlers. 

OlHKB  Quartz  kear  Big  Oak. — The  Rattlesnake  mill  containing  10  stamps, 
erected  in  1861J  at  Ei^  Oak  Flat,  is  not  mnning  now. 

The  Cosmopolite  mine,  neai' the  head  of  Garrote  creek,  is  on  a  vein  which  runs 
northwest  and  southeast  and  dips  to  the  northeast,  and  is  ten  ieot  wide.  The 
lowMt  workings  are  150  feet  below  the  sarfa^e,  and  a  10-starap  mill,  formerly 
known  ae  the  Orras  or  Anita  mill,  belongs  to  the  niino. 

The  Missisappi  mine  at  Big  Oak  Flat  has  had  some  rich  pockets.  A  mill 
was  built  in  1866,  but  it  is  not  running  now,  crushing  being  done  at  present  in 
anatrastra. 

The  Cross  mill  is  standing  idle.  It  belongs  to  the  Golden  Rock  Water  Com- 
pany and  offers  to  do  custom  work. 

The  Mack  mill  is  also  idle.  The  Jackson  mill,  four  miles  east  of  Big  Oak 
Flat,  ditto. 
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CALAVERAS    COUKTY. 

The  coanty  of  Calaveras  extends  from  the  Stanislaus  river  on  the  south,  to 
the  Mokclumne  on  the  north,  and  from  the  summit  of  the  SieiTas  on  the  east,  to 
near  the  base  of  the  foot-hills  on  the  west.  The  rivers  which  serve  as  the  northern 
and  southern  boundaries  are  permanent,  but  all  within  the  limits  of  the  county, 
unless  streams  confined  to  tlie  snow  regions  near  the  summit,  go  diy  in  summoi'. 
The  Calaveras  river,  from  which  the  county  takes  its  name,  and  the  San  Antonio, 
are  considerable  streams  in  winter,  but  their  beds  are  bare  in  the  feli. 

With  the  exception  of  West  Point,  all  the  towns  of  any  note  in  this  conuty 
are  on  the  lime  belt,  or  west  of  it;  and  most  of  them  are  within  1,800  of  the 
level  of  the  sea,  and  in  a  r^on  which,  except  near  the  large  streams,  ia  gently 
ttndulating,  so  ^at  there  is  little  difficulty  in  travelling  about.  All  the  sti-eams 
are  aoriferoos,  but  most  of  the  dig^ngs  have  been  sliaUow  and  are  now  exhausted, 
and  as  a  oonsequenco  the  business  of  the  county  has  very  much  deolined.  There 
is  not  one  largo  hydraulic  cMm  in  the  county,  and  although  there  aro  many  quartz 
claims  that  have  each  yielded  large  sums,  there  Is  no  quartz  mine  that  has  paid 
high  and  constantly  for  five  yeai-s.  There  is  good  reason  to  believe,  however, 
that  Calaveras  will,  in  a  few  yeai-s,  occupy  a  much  higber  portion  in  quartz 
mining  than  at  present.  The  county  is  welt  supplied  with  water  by  ditches; 
the  roads  are  comparatively  good ;  and  timber  can  be  had  in  sufficient  quantity 
for  mining  purposes. 

The  debt  of  the  county  is  $240,000,  and  the  State  and  county  tax  is  four  per 
cent.,  annually  of  .tho  assessed  value  of  property. 

There  are  fifteen  ditches  in  the  county,  with  a  total  lengtli  of  300  miles,  con- 
structed at  a  total  coat  of  $8,000,000.     The  only  large  ditches  are  those  owned 
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by  tlie  Jt(*koIumnG  Hill  and  Carapo  Seco  Company  and  by  ilie  Union  "Water 
Cnmpaiiy.* 

The  principal  quartz  mining  towns  are  Angels,  West  Point  and  Carsou  HiH- 
MurpliTS,  Douglas  Flat  and  Cave  City  are  plawr  mining  towns  on  the  limestono 
belt.  Mokelumno  Hill  mid  San  Antires  are  near  old  channels,  and  both  liave 
pome  shallow  placers,  Jenny  Lind  and  Campo  Seco  had  rich  placere  in  early 
(lays,  but  both  are  eshausted  now,  at  least  so  for  as  the  pi-esent  wages  and  modes 
of  workinff  will  permit.  Cat  Camp,  near  the  western  line  of  the  county,  not 
worked  hiUiertfl  because  of  the  lack  of  water,  is  to  liave  a  ditch  finished  beffire 
the  end  of  the  year,  and  350  claims  have  been  located  thei-e  in  anticipation. 

Deep  teds  of  gi-avel  have  been  found  in  sevei^al  high  ridges  in  the  Mstem  part 
of  tlie  county,  but  so  fiti  as  tliey  have  been  examined  they  have  not  proved  ricli 
enough  to  pay  for  hydi-anlic  washing.  It  is  known  that  there  m-c  considerable 
deposits  of  gravel  near  the  Big  Treegi-ove,  Some  explorations  have  been  uBdcr- 
taken  in  tbe  hope  of  finding  in  that  neighborhood  the  Big  Blue  lead  of  Sicira 
and  Placer  counties,  but  without  success. 

El  Dorado  Flat  is  a  portion  of  an  old  channel  near  the  Stanislans  river,  300 
feot  above  its  level,  and  half  a  mile  above  Robinson's  ferry.  The  gravel  is  100 
feet  deep,  and  the  bed  rock  pitches  as  if  the  stream  liad  run  up  tlic  course  of  tlie 
present  Coyote  creek.  Ten  men,  in  foiiv  months,  took  out  $7,000  at  EI  Dora<lo 
in  the  early  pai't  of  1867. 

The  Mokdumne  river  paid  very  well  at  liearly  ail  the  bars,  more  than  a  dozen 
in  number  between  Union  bar  and  Clay's  bar,  and  even  in  the  bottom  of  the. 
channel.  At  Sandy  bar  107  poands  of  gold  wei*  taken  in  two  days  by  seven 
Frenchmen.  Tko  river  was  flnnied  every  vear  from  1850  to  1865,  and  for  the 
Ih-st  seven  or  eight  years  paid  high.  At  Union  bar  much  of  the  gold  was  in 
pieces  resembhug  melon  seeds  in  size  and  shape.  Tlie  Mokelumno  river  has- 
been  worked  for  about  30  miles  along  its  course. 

The  Stanislaus  river  has  been  worked  every  year  since  1849.  In  that  year 
the  work  was  confined  chiefly  to  the  bars;  in  1650,  1851  and  1853  the  stream 
was  dammed  at  many  places  and  turned,  but  paid  at  only  a  few.  Tlie  bed, 
except  near  the  mouths  of  Carson's  creek.  Coyote  creek,  and  Jackass  gulch,  was 
comparatively  poor.  The  best  diggings  were  found  at  the  lieads  of  bare  and 
nearhigli-water  line,  and  the  rich  spots  in  the  deeper  parts  of  the  bed  were  nearly 
all  in  crevices,  some  of  them  made  by  the  decomposition  of  quartz  veins.  After 
1853  the  river  was  flumed  repeatedly,  bat  in  nine  cases  ont  of  ten  these  fluming 
enterprises  were  unprofitable.  The  river  mining,  for  tUe  last  six  or  seven  yeai's, 
has  been  mostly  in  the  hands  of  Chinamen. 

BiQ  Tbeb  Grove. — The  Big  Tree  gvove,  situated  15  miles  from  Murphys,, 
81  miles  from  Stockton,  and  4,500  feet  above  the  level  of  tiie  sea,  is  a  favorite 
]]Lice  of  resort.  Five  days'  time  and  150  are  required  to  malto  the  trip  from 
San  Francisco  and  back  in  the  cheapest  and  most  expeditions  manner.     The, 

*  Mr.  Watson,  referring  to  the  resouroos  of  Calaveras  county,  Bays;  "Tie  sectional  area  of 
this  couBty  is  1,140  square  miles,  wJtlibutOSsqnaremileaor  (i!J,763ftcre8of  cnlMvated  land. 
Tho  assessor's  valuation  of  the  connty  is  $3,(Ki4,.130.  The  popnlation,  16,999  in  I860,*  is 
mostly  engaged  ;□  miniuff  potsaits,  and  are  large  bnyers  of  imported  products  and  meicban- 
diso,  all  of  which  must  pass  over  the  Stockton  and  Coppeiopoli^  rtuiroad.  Aside  from  the 
gold  aod  copper  of  this  county,  there  aro  extensive  quariiee  of  marble  and  granite  of  very 
superior  quality,  which  cannot  be  worked  at  the  present  rates  of  transpoTtaUoa.  Her  upper 
range  of  mountains  aro  covered  by  a  dense  forest  of  pine  and  oak,  embracing  an  area  of  about 
300  square  miles,  which  can  probably  be  transported  to  the  Sao  Francisco  market  foe  25  per 
cent,  less  than  an  equal  quality  of  timbor  can  be  procured  from  any  other  source  on  this  coast. 
Ill  this  county  is  located  the  Big  Trees  or  "Mammoth  Grove,"  which,  as  a  curiosity,  attracts 
thousands  of  tourists  every  year,  irad,  as  a  natural  production,  it  excites  the  wonder  and  admi- 
ration of  ovoi^  visitor.  The  up  freights  for  the  county  will  amount  to  15,640  tons  per  annum, 
and  down  freiRbts,  inclndiug  copper  ores,  65,400  tons  per  annum — total,  71,040  tons. 
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elevation  is  so  great  that  snow  lies  four  or  five  months  in  the  year,  and  the  Iiotol, 
Tvhich  is  commodious  and  well-tept,  do<^  not  open  for  visitors  until  May  or  Jnne, 
according  to  the  season.  The  grovo  contidns  90  trees  over  15  feet  in  diameter, 
and  of  these  ten  are  30  feet  throngh  juet  at  the  gimmd,  though  10  or  15  feet 
above  the  ditaneter  is  considerably  less.  Five  men  spent  32  days  in  1854, 
Cutting  down  ft  tree  which  was  98  feet  in  circnmferenco  and  300  feet  high.  Tlio 
etump  has' been  taken  as  the  foundation  and  floor  of  a  house  in  which  dancing 
parties  are  sometimes  held.  There  is  ahondant  room  in  it  for  a  large  qnadrille. 
The  bark  was  taken  from  another  ti^ee  to  a  height  of  116  feet  from  the  gi-oimd — 
op  to  where  the  branches  began — at  the  same  time,  and  the  tree  did  not  begin 
to  show  signs  of  dying  until  two  years  afterwards,  and  some  of  its  boughs  were 
green  six  years  later.  It  is  estimated  that  one  of  the  trees  which  had  fallen  long 
before  the  grove  wSa  discovered  was  450  feet  long  and  40  feet  in  diameter^  Prof. 
Whitney  carefnlly  counted  the  rings  of  the  tree  which  was  cut  down  and  found 
that  they  numbered  about  1,300. '  The  big  trees  are  sciittei-ed  about  in  a  forest 
of  very  large  trees,  many  of  which  are  as  high,  and  some  almost  as  large,  as  the 
smaller  specimens  of  the  seguoia  gigantea,  as  the  big  tree  is  teehnically  named. 
The  iinmbfer  of  visitors  annually  is  abont  2,000. 

AGKicnLTCBB.— Agriculture  in  Calaveras  county  is  not  in  a  very  flourishing 
condition.  Water  is  not  cheap  enough  to  be  used  for  irrigating  gr^  or  pastnj*  laijd ; 
fruit  and  wine  will  not  pay  the  expense  of  transportation  to  Sacramento,  and  brandy 
wM  not  pay  with  the  present  tax  upon  its  prodnction.  There  are  a  mnltitade 
of  fine  orchards  and  vineyards,  but  as  many  of  them  are  unprofitable,  so  they 
are  neglected.  ■  With' cheap  water  and  cheap  transportation  to  marltet  this  county 
shotild'be  prominent  in  the  production  of  wool,  wine,  and  fruit. 

At  Douglas  Flat,  in  the  orchard  of  Mr,  Hitohcook,  the  peach  thrives  better 
than  any  other  tree  fi-uit.  The  yield  is  Tory  large  and  regular,  and  the  quality 
good.  Apricots  do  not  thrive.  The  white  winter  Poarmain  apple  bears  well 
and  keeps  well.  The  Porter  apple  beara  well,  and  though  rated  as  a  fall  fruit 
in  the  eastern-  States,'  keeps  hero  till  February.  The  Wino  Sop  keeps  till  Juno. 
The  Newtown  pippi^  is  the  best  keeper,  bears  well,  and  has  a  flue  flavor.  The 
Belleflower,  Northern  Spy,  and  Peck's  Pleasant  ajre  good  at  neither  bearing  nor 
keeping.  The"  Vandevere  bears  tolerably,  but  does  not  keep.  The  Esopus 
Spitzenberg  keeps  well,  but  does  not  beai'  heavily.  The  Roxbury  Bussbt  beai-s 
very  well,  but  does  not  keep.  The  same  may  be  said  of  the  Baldwin,  expept 
that  it  bears  well  only  in  alternate  years.  The  Golden  Russet  is  one  of  the  best 
and'  most  regulai-  bearers  and  keeps  till  December. 

-At  Mni-phya,  although  the  distance  is  only  two  miles  from  Douglas  flat,  the 
fruit  is  two  weeks  later  in  ripening,  and  the  more  delicate  kinds,  suoh  as  figs 
ivill  not  ripen.  ,  The  difference  in  elevation  does  not  seem  to  be  more  thau'  a' 
couple  of  hundred  foot.  In  the  western  part  of  the  county  figs  are  very  pro- 
ductive. ■     ■-  '        ' 

JtsTEOKOLOGT. — The  amount  of  rain  in  the  rainy  season  of  1865  and  1-806, 
at  Mai-phya  was  31  inches,  and  in  1866  and  1867  44  inches. 

"Asmueh  as  10  foot  of  snow  has  fallen  at  the  Big  Trees  in  one  stomii  but  the 
depth  is.  seldom  more  than  five  feet  at  any  one  time.  As  the  ground  does  not 
freeze,  tliore  is  no  good  sleighing. 

.  San"  Ahdeeas.— San  Andreas  is  the  present  county  seat,  and  is  sitnated  at  a 
pcunt  where  San  Andreas  ravine  intersects  an  ancient  river  channel.  The  county 
seat  was  formerly  at  Mokelumne  Hill,  on  the  northern  limit  of  the  county,  and 
wias  removed  aftei'  the  people  had  voted  at  a  special  election  for  San  Andreas. 
Great  frauds  were  practiced  in  the  election,  especially  at  Mokelumne  Hill,  winch 
then  contested  the  election,  and  years  elapsed  before  the  courts  and  county  offices 
were  removed  to  San  Andreas,  which  hid  spent  $75,000  in  the  contest.  The 
people  of  the  new  county  town  were  much  chagrined  to  find  that  there  Wiis  scarcely 
any  perceptible  increase  in  the  amonnt  of  business  or  in  the  value  of  property 
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iffei  the  flmnge,  and  many  of  those,  wLo, spent  their  cash  wouU  l)e  fflad  to  havo 
It  Ijock,  even  jf  Mokelumne  Hill  were  to  have  its  Ibnnor  dignity,  Tlie  monthly 
bhipmont  of  dust  trom  San  Andreas  is  $35,000,  nearly  all  placer. 

The  Sak  Andkeasold  Channel. — An  ancient  ohannol  runs  past  Ban 
Andieas,  and  indeed  it  is  to  the  rich  deposits  of  the  old  river  that  the  town  owes 
Its  existence  This  ancient  cliannel  has  been  traced  a  distance  of  eight  miles 
fiom  the  head  of  Old  Gdoh,  past  San  Andreas,, and  Gfold  Hill,  to  the  south  fork 
oi  the  Calaveras  The  general  course  is  nearly  west;  the  avei-age  width  is  100 
ff,et,  and  the  depth  under  the  surface  is  150  feet,  of  which  about  100  feet  is 
\  olcanic  sand  The  nchest  pay  stratum  is  a  soft  tine  gravel,  four  feet  deep,  which 
1  itlils  seven  eighths  of  its  gold  at  the  first  washing ;  but  tliere  is  also  a  i-ed  eement, 
w  Inch  sometimes  Uburps  the  place  of  the  blue  gi-avel  on  the  bed  rock ;  sometimes 
v\  cilies  it,  and  sometimes  occupies  half  the  channel,  leaving  the  blue  on  the 
otliPi  "Jide  This  red  cement  is  not  so  rich,  as  the  blue,  nor  is  the  gold  so  coarse, 
ind  It  should  be  crushed  in  a  inill,  if  more  than  one-third  of  its  gold  is  to  be  got 
\t  the  liist  washing     Some  of  the  gold  found  in  the  blue  gravel  is  quite  black. 

It  h  lit)  been  reported  that  a  petiified  turtle  thirty  inches  long  was  found  in  one 
of  the  claims  on  this  channel ;  but  the  report  is  mentioned  here  not  to  accredit 
it,  but  suggest  it  as  a  matter  for  investigation.  , 

Ml  Mil-shall  sajs  be  found  in  the  pay  dirt  in  the  claim  of  Marshall  and 
Showalter  in  Indian  mortar,  and  this  is  perhaps  one  of  the  best  authenticated 
cases  of  human,  handiwork  found  in  an  ancient  stream. 

Ill  that  chum,  starting  from  the  sorface,  the  shaft  passed  through  5  feet  of 
coai&e  gra,\el,  then  sand  and  gravel  100  feet;  then  a  thin  bed  of  fine  brownish 
giavel ,  then  4  feet  of  cemented  aaud ;  then  15  feet  of  blneish  volcanic  sand ; 
then  li  teet  of  pay  dirt,  and  finally  slate-bed  rock,  one  foot  of  which  is  rich. 

The  foUomng IS  the  Ibnn  of  a, notice  used  in  locating  a*lium  on  this  channel: 

NOTirp  —The  uodersignBcl  clnime  this  ground  for  mining  purposes,  known  as  the  Eobert 
!lfcCaO  &  Cv  B  iilajin  branf^.t  deep  or  shnft  claim,  tmd  beine  bounded  ou  the  northwest  by 
thL  Gilchnat  and  Coruwell  daim,  and  On  the  southeast  by  the  Plug  Ugly  claim,  1,000  feet 
more  oi  lest,  and  he  intends  1^  work  it  according  to  the  laws  of  the  i^n  Androas  miniDg 
dibtnct. 

WILLIAM  lEVINE. 
John  Showalter,  Recorder. 
August  16   lew 

The  first  notable  claim  on  the  channel  eommenoing  at  the  highest  point  that 
hd,&  been  b  orked  is  th  it  of  IToster,  Frazier  &  Co.,  800  feet  long  on  the  ehannel, 
where  the  depth  is  100  feet.  It  has  been  worked  10  years,  and  paid  about  $7 
jiei  dvf  to  the  hand  The  pay  is  obtained  by  drifting,  and  is  taken  to  the  sur- 
taoe  through  a  ehatt  and  tminel. 

After  an  interval  in  which  the  channel  has  not  been  found,  we  come  to  tlie 
cliim  of  McLaughlin  and  Dora,  who  have  been  at  work  10  years,  and  have 
i^eraged  about  $5  per  day.    Three  or  four  men  are  now  employed  on  the  claim. 

After  another  space  m  which  the  channel  was  not  found,  is  the  claim  of  George 
Bamhardt  &  Co.,  situated  on  the  hill  between  Old  Gulch  and  French  Gulch.  It 
has  been  worked  &x  or  seven  years,  and  four  or  five  men  are  now  employed  in 
it.     It  is  a  hydraulic  claim,  and  the  bank  is  75  feet  deep. 

The  next  claim,  that  of  Young  &  Co.,  is  on  the  hill,  south  of  upper  Caleveritas, 
and  has  paid  well  for  10  years.  It  lias  been  i^>orked  both  by  hydraulic  and  by 
tunnel.     Three  or  four  men  are  employed.  . 

Knight,  Simpson  &  Co.,  wort  their  clfflin  by  the  hydraulic  process,  witli  four 
men.     It  has  paid  well  for  six  or  seven  years. 

The  raih»ad  claim,  on  Eailroad  Hill,  one  mile  below  the  previous  claim,  has 
never  paid,  but  has  broken  several-  parties  who  took  hold  of  it.  It  is  now  idle. 
The  ehannel  was  never  tbniid  in  it. 

Wade,  Johnson  &  Ca.,  between  Tnqui  Gulch  and  lower  Calaveritas,  employ 
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four  men  in  tlieir  claim,  wliiob  tliey  work  by  drifting,  and  have  obtained  moderate 
pay. 

Hedrick,  Wilcox  &  Co.,  are  working  with  three  men,  (Hid  getting  very  mode- 
rate pay.  They  erected  a  cement  mill,  but  the  gravel  was  not  rich  enough,  and 
tbe  mill  wae  moved  to  a  quartz  mine  at  Fairplay. 

The  Plug  Ugly  claim,  800  feet  long  has  yielded  $1,100  in  one  d»y,  and  etill 
contains  lidi  gi'ound.  Contention  among  the  sliarcliolda-a  haa  prevented  work 
(or  two  yeara. 

Irvines  claim,  1,000  feet  long,  has  been  worked  for  two  years,  and  has  paid 
well.  The  gravel  is  so  tough  that  after  being  slaked  for  a  while  it  will  yield 
ten  times  as  mach  in  the  sluice  as  it  will  if  wa^ed  immediately  after  coming  out 
of  the  diil't.  The  proprietor  is  now  erecting  a  water-mill  to  hoist  and  cni^  the 
cement. 

'  '  The  claim  of  Patilck  Gilchrist,  180  feet  long,  paid  well  for  a  short  time,  but 
is  closed  now  as  if  worked  out,  though  some  good  miners  think  it  still  valuable. 

Marshall  and  Showalter  nave  600  feet,  and  have  been  at  work  for  13 
yeai^,  nstially  emplojing  six  or  eight  men.  Their  olaim  has  been  very  rich,  and 
it  yielded  nine  ponnds  in  one  forenoon.     The  dirt  is  hoisted  by  a  whim. 

The  Marlette  olaim,  600  feet  long,  was  opened  about  1857,  and  work  was 
stopped  in  1861,  for  want  of  dr^nage. 

'Fhe  McFall  olflim,  600  feet  long,  has  been  worked  for  10  years,  and  has  paid 
about  $10  per  day  to  throe  men.  The  proprietor  of  this  claim  cut  a  long  drain 
at  donsiderable  expense  and  solicited  some  eontribotioo  from  the  claim  on-nera 
above,  but  they  refused,  so  he  left  20  feet  at  the  bead  of  bis  claim  standing,  and 
this  served  as  a  wall  to  back  the  water  on  the  Marlette,  Marshall,  Plug,  and 
Irvine  claims,  and  stopped  work  in  parts  of  them  for  five  years.  Lately  they  have 
paid  $1,000.    The  drain  has  been  opened  and  they  have  resumed  work. 

The  Dunning  claim,  400  feet  long,  vtas  opened  in  1854,  and  was  worked  out 
in  five  years,  during  which  time  it  paid  abont  $aO  per  day  to  sis  men.  One  pan 
yielded  13  pounds,  and  in  one  week  $10,000  was  taken  ont. 

Here  the  channel  strikes  San  Andreas  gulch,  and  below  this  point  the  old 
channel  is  sis  feet  or  more  below  the  level  of  the  present  stream,  in  some  places 
35  feet  deeper.  For  1,500  feet  tlie  channel  is  under  the  gulch,  and  there,  be- 
cause of  tJie  Bhallownoss  of  the  ground,  the  diggings  wore  very  profitable  when 
first  worke<l,  Afler  leaving  the  bed  of  the  gulch  the  old  channel  runs  1,000 
yaifls  to  Gold  Hill,  where  a  remarkable  fault  is  found,  the  channel  baving  been 
here  broken  off  and  raised  np  100  feet  poi-pendicularly  by  some  convulsion  of 
pature.  The  bed  rock,  the  azo,  course,  and  gi-ade  of  the  channel,  and  the  char- 
acter of  the  goH  and  of  the  strata,  all  indicate  that  the  Gold  Hill  diggings  belong 
to  the  andent  river  of  San  Andreas,  The  Gkild  Hill  claims  paid  well,  bat  are 
now  all  woi-ked  out. 

MoKELUMNE  HiLL. — ^Mokelumnc  Hill  was  for  a  long  time  the  largest  town 
in  the  southern  mines,  and  it  is  now  one  of  the  m(«t  populona.  It  is  ^tuated  on 
the  south  bank  of  the  Mokclumno  river,  bat  about  800  feet  above  its  level,  at  a 
point  where  an  ancient  channel  has  been  out  through,  leaving  a  convenient  pass 
for  travel  Irom  north  to  south  and  exposing  rich  deposits  of  gold  near  the  surface. 
The  town,  instead  of  being  on  the  summit  of  a  hill,  as  might  be  inferred  from  its 
name,  is  rather  in  a  flat  or  basin,  with  hills  several  hundred  feet  higher  both 
east  and  west.  There  are  a  number  of  very  pretty  gardens  in  tlie  snburbs. 
Many  of  the  business  houses  are  built  of  a  light  lava  or  tufa,  which  is  found 
abundantly  in  the  neighborhood.  Houses  in  the  town  are  sold  for  abont  one- 
fifth  their  cost.  Mokelumne  Hill  is  a  stage  centre  from  which  lines  run  to  Stock- 
ton, (45  miles,)  to  Sonora,  (50  miles,)  through  San  Andreas,  Angels,  Vallecito, 
and  Columbia,  to  Lati-obo,  (38  miles,)  through  J.ickson,  Sutter,  and  Dry  Town, 
and  to  West  Point,  (16  miles.)  There  is  also  a  horse  mail  to  Campo  Scco,  18 
miles  distant. 
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lu  the  spring  of  1851  three  Frenohaiien  found  an  extremely  rich  old  cliaunel 
tigh  up  on  tlie  sitle  of  Frencli  Hill,  northeast  of  the  town  of  Mobelnmne  Hill, 
and  in  a  few  days  took  out  $180^000.  They  attempted  to  keep  their  wealth  a 
secret,  but  m  vain,  and  some  Amerioane  fooad  it  oat  and  went  into  the  claim  at 
night  and  stole  fi,-om  it.  One  niebt  they  dug  out  a  piece  iveighing  11  pounds, 
bnt  as  it  was  dirty  they  did  not  mscover  its  character  in  the  dart,  and.  threw  it 
aside.  The  IVenclimen  found  this  piece  the  nezt  morning,  and  a  piece  of  candle 
which  had  been  left  behind ;  so  the  next  night  they  witched  their  claim  in  arms. 
The  robbers,  finding  tliemse^ves  foiled,  laid  claim  to  the  mine,  ind  threatened  to 
take  it  by  force,  and  the  Fieuchmen  of  the  neighborhood  issembled  to  defend 
their  ooanfcrymen,  since,  if  the  claim  of  one  Frenchman  tonld  be  taken,  there 
would  be  no  eeeurity  for  the  others.  Thci-e  was  ranch  animosity  at  the  time 
against  foreigners,  and  the  report  that  the  Frenchmen  weie  arming  gave  great 
oli'enco,  and  soon  there  were  two  armies  ready  for  the  light  the  French  vice- 
consul  at  Mokelnmne  Hill  acted  as  mediator,  and  sucoeeded  m  making  a  com- 
promise, by  tlio  terms  of  which  a  committee  of  Ameriean  miners  were  placed  in 
possession  of  the  claim  to  work  it  until  they  liad  taken  out  enough  to  pay  the 
expense  of  the  military  organization  of  tho  Americans,  and  then  to  return  it  to  - 
the  Fi-eneh  ownere.  The  committee  worked  at  the  claim  for  months  and  worked 
it  out,  and  tho  entire  sum  that  they  paid  from  it  towards  the  expenses  of  the 
railitaiy  organization  was  $1,100,  a  sum  less  than  the  Frenchmen  had  been  in  tho 
liabit  of  getting  nearly  every  day.  Thus  ended  the  French  war,  in  which,  many 
Frenok  cabins  ivere  burned  but  nobody  was  killed ;  though  attempts  were  made 
to  assassinate  several  Frenchmen,  and  one  American  who,  having  been  appointed 
to  consult  with  tbo  French  consul,  took  sidM  with  the  Frenchmen.  Before  the 
compromise  was  effected  the  Frenchmen  fortified  themselves  on  Corral  Hill,  but 
tliey  fled  when  they  saw  the  enemy  coming  to  stoi-m  their  works.  This  discre- 
tion saved  much  bloodshed,  for  the  assailants  ontnumbored  tho  entreiiohod  party, 
and  they  had  laid  their  plans  so  that  the  French  would  be  expc^ed  at  the  time 
<if  assault  to  the  iiro  of  an  enemy  occupying  a  commanding  position  in  the  rear. 
MoKBLumJE  Hill  old  chakhel. — ^Tho  Mokelomne  Hill  old  channel  b^ns 
or  is  found  at  its  highest  point  about  a'  mile  oast  of  the  town  of  that  name,  near 
the  residence  of  J.  Tynan,  and  rims  thence  under  Conul  Flat,  striking  Stockton 
Hill,  (at  a  point  between  the  Stockton  Hill  upper  diggings  and  the  Water  Com- 
pany's claim,)  thence  pasang  in  a  southwardly  direction  under  the  Stockton  Hill 
ridge,  about  330  feet  below  the  surface,  nntil  it  strikes  Ciiile  guloh,  under  the 
Inncs  &  Co.  ctaim,  which  gnlch  it  then  follows  down  on  one  side  or  the  other  to 
its  iatorsection  mth  the  old  San  Andreas  channel,  where  the  two  unite.  TMs 
channel  has  been  worked  to  great  profit  in  some  of  its  parts,  and  othera,  tl»o"gh 
opened  veiy  thoroughly  at  gi-oat  expense,  have  proved  entirely  barren.  The 
lai^est  yield  has  been  obtainotl  east  of  the  point  where  tho  old  channel  first 
sUikes  Chile  gulch,  but  fni-ther  down  there  is  a  place  called  Junction,  where  a 
number  of  claims  have  proved  very  rich. 

The  Water  Company's  claim,  1,800  feet  long,  in  Stockton  Hill,  southwest  of 
Mokolumne  Hill,  lias  been  worked  by  several  long  tunnels,  and  has  yielded, 
according  to  rumor,  $110,000. 

The  Water  Company's  cement  mill,  on  Chile  gulch,  near  Mokelnmne  Hill,  has 
10  stamps,  and  is  driven  liy  40  inches  of  water  forced  under  100  feet  head  upon 
a  hiirdygurdy  wheel. 

The  Paul  claim,  3,600  feet  long,  has  been  worked  continuously  for  ton  years, 
and  has  paid  well,  tho  net  yield,  as  stated  by  common  report,  being  $160,000. 

The  Cjilaveras  Tunnel  Company  worked  from  1857  till  1866,  and  did  r-Moark- 
ably  well  at  first,  but  afterwards  spent  much  money  in  hunting  for  tho  channel, 
and  made  but  little  gain  as  the  total  result  of  their  labors. 

The  Allen  claim,  1,000  feet  long,  was  worked  from  3  859  to  1865,  and  was 
not  profitable. 

-         -dhyGOO'^IC 


56  EES0UECES  OF  STATES  AND   TERRITORIES 

TLo  Iniies  claim,  1,100  feet  long,  was  worked  from  1856  to  1864  hy  a  tunnel 
1,400  feet  long,  which  paeeecl  over  the  deep  channel,  and  by  four  shafts  from  45 
to  110  feet  deep.  The  result  was  tbB  loss  of  nearly  all  the  money  invested. 
The  Ciibherly  claim  has  yielded  some  very  rich  pay  gravel. 
The  Amherat  claim,  '1,400  feet  long,  has  proved  extremely  rich.  Tlic  chaji- 
nel  here  crosses  a  streak  of  soft  rock  called  "rott«n  gi-anito"  by  the  minera,  and 
this  ha8  caoght  the  gold  which  has  sliddon  over  the  harder  rock.  The  cimm 
Las  been  worked  for  10  years,  paying  all  the  time.  For  5  years,  10  or  12  meu 
were  employed !  now  there  are  4.  fi  is  reported  that  a  partner  who  had  owne<l 
I'alf  the  claim  went  to  the  east  in  1863  with  S3S,000.  Tlio  work  was  done  by 
drifUr^g  for  some  years,  but  the  tunnels  have  cavotl  in  and  now  the  hydraulic 
process  is  need. 

The  Shaw  claim  has  been  worked  10  years,  most  of  the  time  with  hu'^e  profit. 
An  attempt  was  made  lately  to  pipe  away  the  dirt  through  a  shaft  and  tunnel, 
but  the  shaft  caved  in,  and  it  is  now  necessary  to  pipe  away  the  dirt  from  the 
outside  of  the  hill. 

This  completes  the  list  of  the  claims  in  Stockton  HiU,  commencing  at  Moke- 
lumne  Hill  and  running  down  stream.  Mention  lias  been  made  of  but  one  old 
channel  running  imder  this  hill,  but  really  there  are  two,  the  smaller  one  being 
from  90  to  120  teet  above  the  level  of  the  main  old  cliaimel.  About  a  mile  and 
a  quarter  below  Mokeliirane  Hill  the  upper  channel  breaks  off  and  seems  to  fall 
&0  feet  into  the  lower  channel,  and  it  does  not  appear  again  below  that  point. 

Opals, — In  the  north  end  of  Stockton  Hill,  almost  ivithin  the  limits  of  the 
town  of  Mokelnmne  Hill,  is  an  opal-bearing  stratum  about  60  feet  below  the 
surface  of  tlie  hill.  This  stratum  is  a  rough  gravel  enclosed  in  a  tough  reddish 
clay,  from  six  to  eighteen  inches  deep,  lying  between  two  layers  of  volcanic  .sand. 
In  1865  three  cldms  were  worked  for  opals,  which  were  obtained  in  great  abun- 
dance, but  they  were  of  very  common  quality  and  did  not  pay.  None  of  the 
fire  opals  wei'e  found.  The  dirt,  when  taken  out,  was  allowed  to  dry,  and  was 
tlien  broken  up  with  wooden  mallets,  and  the  opals,  which  were  from  a  quarter 
of  an  inch  to  two  inches  in  diameter  and  white  in  color  on  the  outside,  were 
picked  out  by  hand.     The  longest  opal  tunnel  ran  190  feet  into  the  hill. 

On  one  occasion  there  was  much  excitement  at  Mokelurano  Hill  on  account 
of  the  rumoi-ed  discovery  of  a  mine  of  emeralds  and  sapphires,  and  men  wont 
out  at  night  with  lanterns  and  staked  off  a  large  district  m  claims.  Aftcnvards 
they  investigated  the  nature  of  the  first  discovery,  and  came  to  tho  conclusion 
that  the  supposed  precious  stones  were  only  pieces  of  colored  glass  which  had 
been  in  the  ^zzard  of  a  turkey. 

Camps  neakMokeltjmneHill. — Tunnel  Ridgo,  one  mile  aoutlieastof  Moke- 
lnmne Hill,  is  three  miles  long,  has  a  cap  of  volcanic  rook,  beneath  wliich  in 
places  is  found  a  stratum  or  load  of  auriferous  gravel,  most  of  which  has  been 
worked  through  tunnels. 

Buckeye,  two  miles  east  sf  Mokelumne  Hill,  has  several  hydraulic  claims, 
which  have  been  worked  for  sis  ycara.    One  of  them  is  now  paying  well. 

Euena  Vista  Hill,  four  miles  northeast  of  Mokelumne  Hill,  has  four  hydraulic 
claims,  which  have  been  worked  tor  ten  years  with  much  profit.  Tho  ground  is 
very  rich,  but  the  water  cannot  be  taken  to  the  top  of  tho  hill,  and  therefore  the 
expenses  are  great. 

.  Rich  Gulch,  six  miles  east  of  Mokelumne  Hill,  had  very  rich  surface  claims 
in  early  days,  and  still  yields  well  in  a  few  spots, 

Douglas  Flat. — Douglas  Flat  is  situated  on  tho  limestono  belt,  which  is 
here  a  mile  wide.  The  deepest  workings  are  at  a  depth  of  150  feet;. and  in 
those  places  the  pay  began  ,125  feet  from  tho  suifaco,  anil  was  covered  with  throe 
sti'ata  of  voloauio  ash,  with  intei-vening  strata  of  coarse  gravel,  Tho  deep  claims 
were  worked  through  shafts,  with  puraps  and  hoisting  apparatus  driven  by  ditch 
water.    The  town  has  been  more  permanent  than  most  mining-  camps  because 
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of  the  deep  diggings,  and  according  to  repute  it  has  produced  more  gold  in  pro- 
portion to  its  population  tlian  any  other  in  tho  county. 

Among  the  notable  chaims  are  the  following; 

The  Texas,  500  feet  long  by  150  feet  wide.  The  pay  stratum  is  from  6  to 
85  feet  deep  and  125  feet  below  the  surface.  Work  was  coimrienced  in  1853, 
and  has  continued  since  with  an  interruption  from  1869  to  i&62,  caused  by 
water.  The  claim  employs  8  or  10  men,  and  it  pays,  sometimes,  $500,  and 
never  less  than  9200,  per  week  above  expenses.  The  total  production  has 
been  about  $60,000,  and  there  is  pay  ground  enough  to  last  for  5  or  10  years 
more.  A  stream  of  water  yielding  16  inches,  ininere'  measare,  has  been  struck 
in  the  bottom,  and  a  pump  with  a>  pipe  14  Inches  in  diametei',  with  a  five-foot 
stroke,  is  used  for  keeping  the  claim  clear.  The  lowest  drajn  is  CO  feet  below  the 
surface.  A  tunnel  to  drain  the  bottom  of  the  claim  would  have  to  be  two 
miles  long. 

The  Union  claim,  1,000  feet  long  by  100  wide,  was  opened  in  1860,  and  is 
150  feet  deep.  The  average  number  of  men  employed  was  ten,  and  the  average 
wcoldy  yield  has  been  about  the  same  as  in  the  preceding  claim.  On  one  occa- 
sion they  took,  out  90  ounces  or  SSI, 700  per  week  for  several  weeks.  The 
total  yield  has  been  about  $40,000.  The  claim  is  doing  nothing  now,  but  work 
will  be  resumed. 

The  Wild  Goose  claim,  800  feet  long  by  100  wide,  has  been  worked  to  a  depth 
of  800  feet  witbont  finding  bottom' or  pay.  A  drift  is  now  being  ran  in  hope  of 
findiug  bottom.  Fonr  years'  work  and  $15,000  have  been  spent  without  any 
return  so  far.  In  two  drifts  of  this  company  the  dirt  swelled  so  fast  for  three 
days  that  the  drifters  made,  no  headway. 

The  Perseverance  cJium,  800  by  100  feet,  has  been  worked  to  a  depth  of  130 
feet  without  finding  anything,  and  the  shaft  is  still  going  down.  A  drift  run 
into  this  claim  from  the  adjoming  Union  olium  has  struck  rich  pay  gravel. 

The  Dashaway,  1,000  by  100  feet,  lias  been  worked  by  an  incline  300  feet 
deep  perpendicaiarly  from  the  surface,  which  is  there  on  a  hillside.  The  clajia 
has  been  worked  five  years,  and  has  prodticed  about  3625,000.    Five  men  are  at 

The  above  are  the  only  companies  now  working  or  likely  to  work  soon.  . 

Tho  Southwestern  claim,  1,S00  by  100  feet,  yiSded  $760,000,  and  is  worked 
out. 

The  Ohio,  800  by  100,  yielded  #50,000 ;  worked  out. 

The  Harper,  200  by  100  feet,  yielded  $100,000;, worked  out. 

The  Lone  Star,  300  by  100  feet,  yielded  $100,000 ;  worked  out. 

The  Holmes  and  Toll,  100  feet  square,  yielded  $100,000 ;  worked  out. 

The  Hitchcock  and  Burgess,  100  by  50  feet,  yielded  $100,000 ;  worked  out. 

The  Skunk  Tunnel,  400  by  100  feet,  yielded  $50,000 ;  worked  out. 

MtTRPHi's. — Murphy's,  16  miles  from  San  Andreas,  formerly  known  as  Mur- 
phy's Camp,  is  situated  on  the  limestone  helt  in  a  pleasant  valley  surrounded  by 
low  hills.  The  diggings  ai^o  found  here  in  a  basin  half  a  mile  in  diameter,  with 
dirt  and  gravel  to  a  depth  of '300  feet.  The  pay  stratum  was  found  in  Some 
places  within  twenty  and  in  others  within  100  feet  of  the  surfaee ;  but  little  'of 
it  was  high  enough  to  bo  washed  in  the  natural  channels,  so  tho  miners  hoisted 
tho  dirt  by  derricks,  or  with  a  horse,  rope,  and  pulley,  to  their  sluices.  After- 
wards, however,  an  open  cut  900  feet  long  and  for  a  considerable  'distance  40 
feet  deep  was  made.  This  facilitated  the  washing  of  the  flat  greatly.  There 
were  a  doaen  claims  which  paid  high,  averaging  $100,000  ormore  each  it  is  said, 
but  there  is  no  record  of  the  details.  The  Rhodes  claim,  one  of  the  richest, 
produced  $250,000  from  an  a;rea  100  feet  long  and  40  wide.  The  deepest 
workings  were  100  feet.  In  one  liftembon  it  paid  37  pounds,  and  the  next 
forenoon  63  pounds  of  gold.  In  this  claim  a  tunnel  was  cut  tirough  a  large 
mass  of  limestone  far  below  the  surface,  and  in  the  midst  of  the  mass  was 
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found  SI  oavit.y  containing  a  rich  auriferous  quartz  boulderweiglong  not  less  than 
)ia!f  a  ton  ;  and  there  was  no  orifice  leading  to  tlie  canity  lai'ge  enough  to  let 
in  a  stone  weighing  30  pounds.  There  was,  besides,  some  rich  gravel  in  the 
«avity.  I'his  statement  about  the  quartz  boulder,  if  it  came  from  some  unknowTi 
source,  would  deserve  no  consideration,  but  it  is  vouched  for  by  Alonzo  Rhodes, 
agent  for  Wells,  Fargo  &  Co.,  who  is  an  intelligent  gentleman,  and  is  reputed 
to  be  most  trustworthy. 

Murphy's  derives  some  importance  from  the  fact  that  it  is  a  stopping  point  for 
travellers  going  to  and  from  the  Big  Trees. 

8ome  of  the  gold  at  Mmrphy's  was  quite  blaei  on  the  surface. 

Between  Murphy's  and  Douglas  Flat  an  old  channel  lias  been  traced  for  600  feot. 

Vallecito. — ^VaUeoito,  14  miles  from  San  Andreas,  is  a  level  valley,  with 
deep  diggings,  which  are  covered  with  three  sti'ata  of  lava  or  volcanic  sand. 
The  valley  was  in  its  most  flourishing  conditioij  from  1853  to  1855,  and  is  still 
far  fi'om  being  worked  out,  but  there  was  a  lack  of  driunage,  and  the  claims 
which  would  pay  for  drifting  have  been  exhausted.  In  1855  a  mammoth  tunnel, 
to  be  2,700  feet  long  and  lOQ  feet  deep,  was  cwamenced,  to  drain  the  flat,  which 
is  about  86  feet  deep  in  tlie  deepest  workings.  After  400  feet  of  the  mammoth 
tunnel  had  -been  cut,  a  conaidei-able  part  of  the  way  in  very  hai-d  greenstone,  and 
after'  $15,000  had  been  spent,  the  work  was  abandoned.  In  1862  a  new  tnnnel, 
to  1)0  1,500  feet  long  and  36  feet  below  the  surface,  was  commenced,  and  li^t 
spring  it  was  coaipleted,  though  the  flume  is  not  yet  ready  for  washing.  The 
fliune  in  and  out  of  the  tunnel  is  to  be  2,000  feet  long,  tind  the  total  cost  of  the 
work  is  $30,000,  esclusive  of  interest.  An  ancient  cLaunel  100  feet  ivide  has 
been  traced  for  half  a  mile  up  and  down  the  valley,  andit  is  considered  still  rich. 
The  ground  is  held  by  old  miners,  who  will  no*v  wash  ofi^  their  claims  through 
the  tunnel.  No  pabho  notice  has  yot  boon  given  of  tho  conditions  on  which 
miners  can  ttul  into  the  tunnel. 

The  shipment  of  gold  from  Vallecito  is  S20,000  per  month  ;  formerly  it  was 
$69,000. 

.  The  Day  aud  Hunter  claim  in  Vallecito  Flat  was  100  feet  square,  and  paid 
$25,000. 

Tlie  Isabel  and  Mitchell,  of  the  same  size,  paid  tho  same  amount. 
.    In  the  Durham  &  Co.  claim  a  piece  weighing  25  pounds  was  foaiid. 

There  were  50  claims  in  the  flat  that  paid  wSl,  but  there  is  no  record  of  their 
production  severally. 

Near  Vallecito  is  a  gi-avel  ridge  60  feet  deep,  and  a  portion  of  it  paid  well  in 
hydraulic  claims. 

Minor  Placke  Camps, — At  San  Domingo,  on  the  limestone  belt,  four  mon 
took  out  $.100,000  io  three  years,  commencing  in  1863. 

Near  Murphy's  is  Owlburrow  Flat,  which  is  rich  and  might  bo  di'ained. 

Indian  creek,  San  Autone,  and  Cave  City,  on  the  limestone  belt,  have  had  some 
rich  claims,  but  the  diggings  are  now  nearly  exhausted. 

Qdaetz  Regulations  of  Angels. — ^The  quai-tz  reglationa  of  the  Angels  dis- 
trict provide  that  a  lode  claim  for  one  person  shall  be  100  feet  oa  the  vein,  with 
150  feet  on  each  side  ;  and  a  discoverer  is  entitled  to  50  feet  more  on  the  vein 
than  an  ordinary  claimant.     The  regulations  say : 

He  or  elie  (the  cloiniaiit]  shall  huve  the  right  to  nil  the  dips,  strikes,  oi  angles  of  ofeiy 
vein  ongiuBUng  OD  the  claim.  We  anderstand  that  a  vein  orieinates  ou  or  below  the  sur- 
face mnning  dowawoida,  and  cot  from  below  runoiug  upwards;  so  tliat  no  poraoQ  or  per- 
GouB  locatiug  Q  clfthn  on  either  side  of  the  boundariea  of  iinother  shaH  have  a  right  to  a  vein 
muBiag  through  his  or  their  claim  that  originates,  le  above  anderstood,  on  the  claim  tirst 
located;  but  no  man  shall  have  the  right  to  follaw  a  vein  on  the  length  of  it  beyond  the 
perpendicular  of  his  boundary. 

Hioora  shall  be  compelled  to  perform  at  least  10  bona  fide  days'  work  on  their  claim  or 
claims  during  the  year  cooimonoing  from  the  firet  day  of  April,  1800.  Miners  failing  to  do 
so,  their  claim  or  claluis  will  be  considered  forfeited  and  open  to  other  parties. 
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It  will  be  observed  tliat  tliere  is  no  express  requiiemeiit  of  any  work  after  tlie 
tat  of  Apiil,  1861,  as  a  condition  of  title;  but  the  intention  was  undoubtedly  to 
require  Ifl  days'  work  on  each  claim  within  each  year,  ending  with  Mai-ch. 

The  records  of  tliis  district  were  burned  in,  1855,  and  no  copies  or  written 
ovidencea  of  title  before  the  fire  are  preserved. 

Tliere  are  57  qtiarta  oiaima  on  record  in  the  district,  and  55  of  them  bear  date 
pi-evious  to  1864.  In  that  yeai'  no  claim  was  made ;  in  1865,  one ;  one  in  1866 ; 
and  none  in  1867  up  to  June  1. 

QuAETz  Regulations  of  Sast  Akdeeas. — The  following  are  extracts  from 
the  miners'  i-egulations  of  the  San  Andreas  distiict  for  ledge  mining : 


Ckims  in  said  district  shall  be  300  feet  in  length  on  the  lead,  wiih  all  its  dips,  spurs,  and 
aaRlea,  with  300  feet  in  width  on  the  surface. 

Sharehoiders  shall  be  compelled  toperfbrm  oce  day's  labor  for  each  SOO  feet  held  or  claimed 
by  them,  or  its  Talue  in  improyenierits  thereon,  in  each  month,  from  the  first  day  of  May  to 
the  first  day  of  November  in  each  year ;  if  they  fail  so  to  do  their  claim  shall  be  considered 
forfeited  and  open  to  entry  by  other  parties,  unless  the  first  parties  shall  have  been  prevented 
by  sickness  of  themselres  or  families  from  complying  with  this  law.  When  a  company 
sfiali  have  pnt  $500  worth  of  work  on  a  claim  the  same  may  be  held  over  for  one  year,  and 
no  loueev,  by  a  renewal  of  the  record  of  said  claim,  made  at  any  date  prerious  to  the  first 
day  of  May  of  eachye«r,  during  which  year  the  parties  owning  such  claim  shall  not  be  coai- 
pellad  to  perform  any  work  on  the  seme. 

These  r^ulations  were  adopted  in  March,  1866 ;  and  there  are  57  lode  claima 
recorded,  iJie  latest  dated  in  1865.  There  is  no  quartz  mine  in  operation  in 
the  district,  save  at  Wilson's  creek,  where,  there  are  two  ai-rastras  at  work. 

Quartz  MiSiTfo  in  Calaveras. — ^The  most  noted  quartz  mines  of  Cala- 
veras county  are  the  Morgan,  the  Reserve,  the  Enterprise,  the  South  Carolina, 
the  Stanislaus, .the  Union,  and  the  Carson  Creek,  at  Carson  Hill;  the  Bovee, 
the  Angels,  the  Hill,  and  the  Sickles,  at  Angels;  all  on  the  mother  lode;  and 
tlie  IfVoodhouse,  near  West  Point.  A  nnmher  of  rich  veins  have  been  found 
near  the  limestone  belt,  bnt  their  wealth  has  been  confined  to  pockets. 

Morgan. — The  Morgan  mine,  500  feet  long,  on  the  mother  lode,  was  dis- 
covered in  1850  by  a  man  named  Hance,  who  took  in  six  partners,  Morgan 
being  the  preddonf.  Tbo  discoveiy  was  made  on  the  summit  of  Carson  Hill, 
and  the  rock  was  extremely  riolt ;  indeed,  if  the  statements  of  those  who  lived 
at  the  place  are  to  be  taken,  the  gold  was  abundant  beyond  any  parallel.  Much 
of  it  was  taken  out  in  mortai-a,  and  not  unfrequently  tliere  were  so  many  strings 
of  goid  in  tlie  rock  that  cold  chisels  had  to  he  wsed  to  out  them.  On  one  occa^ 
sion  gold  to  the  amount  of  $110,000  was  thrown  down  at  one  blast.  The  news 
filled  the  State  with  excitement.  The  town  of  Melones,  on  the  southern  side  of 
the  hill,  became  the  largest  mining  camp  in  the  State,  with  a  population  vari- 
ously estimated  &om  3,000  to  5,000.  People  came  in  crowds  to  see  the  mine. 
Robinson's  ferry,  on  the  Stanislaus  river,  two  milos  south  of  the  place,  took 
in  $10,000  for  ferriage  in  six  weeks.  Prom  February,  1850,  till  December, 
1851,  the  production  continued  uninterrupted  and  with  very  little  decline.  In 
that  time,  according  to  Thomas  Deare,  who  has  lived  at  the  mine  longer  than 
any  other  person,  $2,800,000  were  extracted  and  immense  sums  were  stolen.  It 
is  reported  of  one  Mexican  miner  that  he  stole  $1,500  in  one  day  from  the  an-as- 
tra  which  he  had  in  charge,  and  pdd  it  the  next  day  for  a  horse.  All  the  rock 
too  poor  for  the  hand  mortar  was  ground  in  arrastras,  and  it  is  said  that  50  of 
thom  wore  running  at  one  time.  The  facilities  for  stealing  were  great  and  the 
temptation  strong.  Gambling  was  carried  to  a  gi-eat  extent  nnd  gold  seemed 
to  have  lost  its  value.  The  miners  were  mostly  Mexicans,  who,  as  a  class,  were 
not  looked  upon  with  much  favor  by  American  miners ;  but  they  had  had  some 
experience  in  tliis  kind  of  raining  and  their  services  were  indispensable.  They 
could  pick  up  the  lumps  of  gold  in  the  mine,  or  they  could  take  handfulls  of 
amalgam  from  the  aiTastra  with  little  fear  of  detection.  As  fer  tlie  aijiount 
taken  in  this  way,  it  conld  never  bo  ascertained,  but  that  it  was  great  was 
assumed  in  the  common  conversation  of  the  miners  themselves.        ,  -  .    .      [  .. 
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The  vast  pi-oduotJon  was  too  great  to  lao  witnessed  in  peace.  Several  linndred 
rpffians  tiaiided  themselves  together  under  tlie  lead  of  Billy  Mulligan  and 
others  of  his  kind  and  drove  away  the  owners  of  the  mine  by  force  and  worked 
it  themselves.  A  suit  to  ^eot  them  was<  commenced,  and  after  nine  months 
their  work  was  stopped  by  injunction,  and  in  the  spring  of  .1853  final  judgment 
was  rendered  in  favor  of  Morgan  and  his  associates.  ,  Morgan  then  went  to  Eng- 
land to  sell  the  mine,  but  more  litigation  sprang  up  about  the  title,  and  there 
was  no  final  decision  and  very  little  work  till  the  spring  of  1867,  the  mine  hav- 
ing lain  idle  for  nearly  15  yeai-s.  The  work  lias  lately  been  recommenced, 
and  (eport;  says  some  marvellously  rich  rock  has  been  taken  out,  but  the  super- 
intendent did  not  consider  himself  authorized  to  give  the  precise  facts  for  publi- 
cation. 

The  mine  is  near  the  summit  of  the  hill  and  includes  two  veins,  whicK  unite 
100  feet  below  the  surfaee.  One  is  about  ax  feet  wide  and  called  the  stiatiffed 
vein,  because  of  numerous  seams  parallel  with  the  walls;  the  other  ia  40  feet 
wide  and  is  called  the  boulder  vein,  because  the  -quartz  in  it  is  solid  and  bouMer- 
like.  A  tunnel  160  feet  long  stiikes  the  vein  100  feet  below  the  outoroppingSj 
and  from  this  diifts  have  teen  ran  200  feet  on  the  vein,  finding  pay  rock  all  the 
way.  The  richest  rock  is  a  talcose  elate  on  the  foot-wall.  The  mine  can  be 
worked  I  (ionveniently  by  tunnels  to  a  depth  of  500  or  600  feet.  There  is  no 
mill  now,  but  the  propnetore  propose  to  erect  one,  and  they  are  now  taking  out 
rock.     In  the  middle  of  June  they  had  5,000  tons  already  out. 

Reserve.— rimmediately  south  of  the  Morgan  is  the  r^erve  mine,  980  feet 
long.  This  miiie  was  opened  in  1860  by  a  tunnel  300  feet  long  and  a  shaft  133 
feet  deep,  and  common  repoi-t  says  that  3,000  tons  of  talcose  slate  were  crushed 
and  $300,000  obtained.  A  report  made  by  a  I'Vencli  mbing  engineer  to  the 
Melones  and  Stanislaus  Mining  Company,  which  ia  better  authority  than  common 
repoi-t,  says  the  yield  has  been  $130,000,  Mr.  Ooignet,  the  author  of  the  report, 
says; 

Tbe  lead  worked  at  the  Eesorve  belonEH  to  that  order  of  vein  which  rues  n-est  15°  north, 
eaet  15°  south,  and  ia  rich  in  ore  throughout  its  wliole  eifsot.  At  the  walling,  [foot- wad,  j 
andformany  feet  in  width,  the  slate  forui^ions  are  iiupreguated  vvitli  auriferous  pydtes,  partly 
decomposed  near  the  surface.  *  «  •  I  y/gg  told  on  the  spot  that  the  slitte  forniatioDS  of 
the  uaaiogs  throughout  the  length  of  the  claim  did  not  pay  leas  than  £18  per  ton  at  the  mill, 
and  that  the  ore  uiimerl?  extracted  conUtiued  from  $90  Co  $300  per  ton. 

Enieeerise. — ^The  Enterprise,  900  feet,  adjoining  the  Iteservo  on  the  south, 
baa  been  opened  by  a  tunnel  which  runs  450  feet  on  the  lode.  There  is  no  mill 
connected  withtbe  mine,  nor  is  any  work  being  done. 

SODTH  Carolina. — The  South  Carolina,  9,550  feet  long,  adjoins  the  Enter- 
prise. The  vein  is  seven  feet  wide,  and  has  been  opened  by  drifte  running  580 
fbet  on  the  lode,  ?80  feet  below  the  surface,  in  pay  chimney  all  the  way.  The 
mine  was  first  worked,  fi-om  1850  to  1853,  by  some  Mexicans  under  a  lease,,  who 
accounted  at  the  rate  of  SS6  per  lou  j  but  rumor  says  that  the  actual  yield  was 
much  larger,  and  that  the  total  amount  which  they  took  out  was  $400,000,  and 
that  they  got  $40,000  in  one  week  from  their  arrastras.  lu  one  period  of  seven 
months-they  accounted  for  $119,000,  and  paid  over,  according  lii  contract,  one- 
half,  or  $59,500.;  but  the  owners  were  dissatisfied,  and  terminated  the  lease  in 
1853,  and  the  mine,  notwithstanding  the  general  belief  in  its  great  wealth,  stood 
still  five  years.  In  the  spring  and  summer  of  1858  a  ten-stamp  mill  ran  for  three 
months  and  toot  $19,000,  and  then  the  work  was  stopped  by  litigation.  The 
last  rook  taken  out  paid  $40  per  ton.  Tlie  mill  is  now  in  ruins,  and  no  work  is 
being  done.     Mr.  Coignet  says  of  the  South  Carolina : 

The  quartz  is  ^nerally  wbile-liladed,  foliated  with  green,  slaty  streaks,  and  assuming  a 
striped  appearance.  It  ia  in  these  slate  formations  that  the  flattened  or  laniinated  leavos  of 
gold  are  fonud.  Sometimes  the  quartEiacompactandyellowiah,  but  thenit  iBuearlyalways 
near  an  inleraection.  Agiunst  the  walling  [foot-wallj  of  these'  leads  the  slates  are  of  a  yel- 
low brown,  very  talcose,  and  perforated  by  laibical  holes,  indicative  of  deposits  of  rotten  iron 
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pjritee.  Theae  nre  ductible,  and  can  be  cut  with  n,  kalfa.  BelwBen  their  strata  is  found 
Houte  bluisb  quartz  sarroanded  by  pare  gold.  Oa  the  whole  line  of  (he  leads,  beginning 
at  the  Soiitb  Oaioliii'a  claim  tuid  up  to  the  Hope,  wliere  they  still  e^thtbit  the  same  character, 
it  may  bo  said  that  these  slaty  formationa,  in  u  breadth  of  several  I'eut  Irani  the  n'alling  of  the 
lead,  uoutaio  at  least  $13  per  ton. 

STAMISI.AC9. — The  Stanislaus  mine,  1,200  feet  long,  is  on  tlio  middle  branch 
of  the  raotlier  lode,  immediately  north  of  the  Stanislaus  WYcr,  At  this  claim  tho 
VDin  rane  nearly  north  and  south,  and  dips  to  the  east  at  an  angle  of  75  degrees. 
The  mine  has  been  opened  by  three  tunnels,  one  400  feet  long  and  two  of 
100  feet  each,  and  by  several  shafts  running  down  from  the  tunnels.  The 
quartz  is  remarkable  for  containing  much  gold  in  the  form  of  a  tellnride,  which, 
thougli  very  rich,  has  never  been  worked  so,  as  to  yield  much,  Mr,  Coignet, 
who  examined  the  mine,  says; 

The  quartE  croppings  are  white,  with  reddish  tints  in  the  cracks,  and  containing  crystals 
of  feldspar,  of  carbonate  of  lima,  and  of  iron.  The  free  gold  which  had  been  found  on  the 
surface  changed  readily  into  tellurets  of  gold  and  silver,  and  into  aariferoos  iron  pyrites, 
which,  by  their  decomposition  when  in  contact  with  the  atmosphere,  have  spread  a  reddish 
line  over  the  rock.  In  these  ledges,  among  which  the  Stanislansoifers  an  example,  Ibe  thick- 
ness of  the  quai'tz  varies  considerably,  both  in  its  course  and  incline,  whereas  the  roofing 
[hanging  wall]  remains  perl'ectly  regular.  Thos,  from  the  middle  of  the  tnnnel  tfl  -within  a 
few  feet  of  the  shaft,  at  the  northern  estremity  of  French  and  Wood's  claim,  the  croppings 
have  a  thickness  of  more  Ihan  sii  feet,  whilst  bevond  that  spnce  the  quatta  disappears  in  the 
slate,  withoat,  however,  causing  a  break  In  the  leud.  At  tbe  bottom  of  the  shaft  just  men- 
tioned the  lead  lias  a  depth  of  sii:  inches  and  contains  numerous  crystals  of  tellurets.  AC 
V2I)  teet  south  of  tbe  entrance  to  the  middle  tunnel  a  sbaH  was  formerly  sunk  by  Mexicans, 
by  means  of  which  a  large  sum  was  taken.  There  also  tbe  quartz  hns  disappeared,  and  the 
ore  is  found  in  the  slalo. 

The  rich  deposits  of  the  lead  are  found  in  chimneys  with  a  horiz  t»!  1  f  bont  31. 
degrees  to  tho  sonth  in  thewalling,  [foot-wall,]  and  in  the  small  qu  f  d  r^  hi  h  follow 
tho  line  of  the  slate  formations,  and  at  their  junction  with  the  prin  p  I  I  ad  I  is  of  im- 
portance to  observe,  with  regard  to  this  mineral  system,  that  tellure  f  d  1  siveiy 
in  tbe  quartz  wbich  contains  crystals  of  feldspar  and  carbonates  of  ]  d  f  ;  and 
hence,  whenever  these  minerals  are  met  with,  the  speedy  appears          f              y  b    relied 

The  compact  quarta  of  tbe  lead  is  often  fonnd  to  contain,  nnd,  in  f  g  II  loos  con- 
tain, auriferous  iron  pyrites,  whicharesamotimesof  great  richness.  Tt  I  m  uns  in 
wMcb  the  lead  is  imbeddeil  are  also  full  of  iroii  pyntes,  but  contain  no  gold,  or  perhaps  a 
very  small  amount.  The  difference  between  these  two  kinds  of  pyrites  is  such  that  t bey  can 
be  readily  distinguished  from  each  other.  The  richest  pyrites,  in  fact,  seldom  crystalize  very 
^istiuctly,  being  in  compact  mosses,  which  clearly  exhibit  the  numeious  lines  of  cleavage ; 
they  are  very  bright,  and  have  a  very  distinct  yellowish  appearance.  The  indifferent  pyrites, 
on  the  contrary,  are  found  in  well-defined  cubical  cryatatizatioas,  isolated,  and  with  a  sharp 
edge,  and  usually  disseminated  through  tbe  slate  formations. 

Throughout  the  length  of  the  zone  [the  main  pay  chimney]  the  roofing  [the  hanging 
wall]  is  well  defined,  bat  the  walling  [the  foot  wall]  is  irregular,  and  composed  of  quartz 
feeders  which  follow  the  stratification  of  the  slat*  tormaUona  and  finally  unite  with  small 
quartz  veins  containing  feldspar,  carbonates  of  lime,  and,  aa  is  the  caae  always,  some  tellu- 
rets. The  association  of  these  minerals  is  so  perfectly  verified  that  when  one  is  met  there  U 
a.certainty  of  the  presence  of  the  others  at  a  short  distance.       *  •  •  • 

These  ores  are  sometimes  of  un  e.-straordiuary  value ;  thus,  during  myriait  to  Melones,  an 
assay  which  I  made  myself  on  four  ounces  of  snlphurets  and  teilurots.  taken  from  a  concen- 
tration of  second-class  ores,  yielded  3I5U  of  gold  and  $1  of  silver,  or  about  $17,5110  to  the 
ton  of  concentrated  sulphurets.  "  '  *  No  process  of  economical  malaipuiatjoti  of  this 
class  of  ores  has,  as  yet,  been  found  without  inflicting  serious  losacs.  The  concentration 
wiiich  bos  to  be  resorted  to,  costly  in  itself,  smi  permits  tbe  escape  of  a  large  portion  ef  the 
precious  metals. 

Charles  A.  Stetefeldt,  a  mining  engineer  and  metalliir^st,  to  whom  speci- 
mens of  tlie  ore  from  the  Stanislaus  mine  were  submittod,  wrote  a  report,  in  which 
ho  said : 

These  ores  are  of  extraordinary  interest  for  the  mineralogist  and  metallun;isf ,  since  besides 
tlioir  great  richness  in  native  gold,  they  contain  also  telluric  gold  and  silver  in  such  quan- 
tities as  have  never  before  heen  known.  Telluric  ores  of  all  kinds  are  estremely  rare,  and 
found  only  in  email  iiuantities  at  tho  following  places  :  at  Oifeubanya,  Saluthna,  nnd  Nag- 
'.n  Transylvania  ;  iit  Schemnitz,  la  Hungary;  ut  the  Sawodiu-sky  mines,  in  the  Altai 
■  '     ;  uiid  at  Spottsylvania,  in  Virginia.     But  at  none  of  these  places  are  tho  telluric 
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ores  as  important  as  in  the  Stanislaus  mine ;  on  the  eentrary,  the  quantity  found  in  them  is 
so  small  that  no  regiiiar  process  for  their  reduction  can  be  said  to  be  in  practice.        "        ' 

The  samples  of  ore  from  the  Stauislaus  mine,  sbown  to  me  b^you,  contain  large  quaniiiiei^ 
of  Gj'lvanito  or  grapliiu  tellurian),  of  steel-gray  color  and  metallic  lastre,  by  far  the  richest 
tellurium  ore,  and  smaller  quactittes  of  tbe  tellarinni  of  lead,  recognizable  by  its  tin-wlilte 
color  and  great  lustre.  It  is  probable  tbatotbercoa.bicadoasoftellariurawillalso  be  found 
on  a  closer  esamiiiation  of  the  ores.  *  *  '  '  "'  * 

Science  iDiSicales  and  yoar  own  experience  fully  proves  that  the  ores  are  not  suitable  for 
Qmalgamation.  Quicksilver  not  iDuly  fails  to  absorb  any  portion  of  tbe  gold  contained  in  the 
telluric  combinations,  bnt  the  preseuce  of  the  latter  prevents  the  quicksilver  from  producing 
its  natural  effect  even  upon  the  native  gold,  so  that  even  of  the  latter  a  eomparativolysaiall 
percentage  only  can  be  obt^ued  by  aina1gan~ation.  Nor  would  the  matter  be  much  helpi^d 
by  separating  the  telluriom,  were  that  practicable,  by  roasting,  for  the  Stanislaus  ores  contain 
a  considerable  amoont  of  tellurid  of  lead,  and  Ibe  lead,  as  is  well  known,  is  most  injurious 
to  amalgamation.  •  *  •  The  distribution  of  the  ores  in  tbe  vein  renders  a 

reparation  of  tbem  by  band  into  three  or  more  different  qualities,  according  to  richness,  com- 
paratively easy  and  inexpensive.  These  diflereut  qualities  I  wonid  submit  separately  to  a 
process  of  wet  concentration,  which  for  the  richer  ores  would  have  to  be  carried  on  with 
extreme  care.  *.'  *  *  "  '  "  * 

For  the  first  qualities,  which  cont^n  only  a  small  amount  of  gangue,  I  sbonld  recommend 
cupellation  with  lend.  This  process  consists  in  melting  a  quantity  of  lead  in  a  cupelling 
fiu'nace  and  gradually  abiding'  the  finely-crushed  ore  as  soon  as  the  lead  begins  to  oijdize, 
and  a  coating  of  litharge  is  thereby  formed  on  the  surface.  Thaorefloatsaboaton  the  molten 
lead,  and  the  base  raotals  become  oxydiaed  through  contact  with  tbe  atmospberic  air  and 
with  the  litharge  or  oxyd  of  lead,  which  has  a  tendency  to  give  up  its  oxygen.  The  osyda- 
tion  of  the  base  metals  immediately  liberates  the  goltl  and  silver,  which  combine  with  the 
molten  lead  and  are  retained  by  it  while  the  oxydiaed  base  metals  form  with  tbe  Htharge  a 
thoroughly  Suid  slag,  which  can  be  raked  off ;  as  mucb  furlJier  ore  can  then  be  added  as  the 
lead  is  capable  of  absorbing. 

If  experience  should  show  that  a  part  of  the  tellurium  also  passes  into  the  molten  lead  in  a 
metallic  state,  Instead  of  at  once  oxydizing  and  combining  with  the  litharge,  it  will  then  be 
necessary  to  carry  on  all  the  earlier  stages  of  tbe  ciipelHug  process  in  furnaces  especially 
cons^ucted  for  that  purpose.  The  lead  which  bas  absorbed  all  the  gold  and  silver  out  of  tbo 
ore  can  be  worked  in  these  furnaces  as  long  as  ilecessary  to  oxydize  all  the  tellurium,  which 
will  then  gradually  form  tellurite  of  lead,  and  be  raked  off  like  the  first  sl^  formed  in  tho 
beginning  of  the  process.  Tbe  purified  lead  can  then  be  removed  to  tbe  cupelling  furnace 
and  tbo  cupellation  be  proceeded  with  in  the  ordinary  manner. 

Santa  Cruz. — The  Santa  Cruz  mme  is  1,500  feet  long  on  tliewesteroliraiicli 
of  the  mother  lode,  north  of  the  Stanislaus  river.  This  vein  is  barren  so  far  as 
examined,  ese«pt  in  the  walls,  where  it  is  crossed  by  two  smaller  veins,  wliicb 
rnn  west  15°  north.  Some  of  tho  rock  has  yielded  $300  per  ton.  A  tunnel  240 
feet  long  has  been  cut,  i-eaching  the  vein.     No  work  is  being  done  now.. 

Uniojs". — The  Union  mine,  400  foet,  is  on  Oarson  Hill,  and  the  vein  is  snp- 
posed  to  be  a  branch  of  the  mother  lodo.  Tho  vein  is  30  feet  ivido  in  places, 
but  the  best  pay  (from  $30  to  $70  per  ton)  has  been  found  in  a  seam  of  talcoso 
slate  from  two  to  loar  feet  thick,  on  the  hanging  wall.  A  20-stamp  steam  mil! 
is  being  built  now. 

Caeson  Ceeek. — Tlio  Carson  Creek  qtiartz  mine,  situated  on  a  branch  of 
the  mother  lode,  near  tho  month  of  Carson  creek,  is  1,000  feet  long.  Tho  vein 
is  12  feet  wide  for  600  foet,  but  then  pinches  out  till  it  is. only  an  inch  or 
two  thick.  The  thick  ptirt  of  the  clmm  has  been  prospected  to  an  average  depth 
of  40  feet,  and  rock  has  been  found  nearly  all  along  to  pay  $7  or  $S  per  ton, 
esoludve  of  a  few  rich  pockets.  The  wall  is  in  places  as  smooth  as  glaes.  There 
are  parts  of  the  vein  where  the  quartz  coatains  enough  argentiferous  galena  to 
yield  60  ounces  of  alvcr  to  the  ton.  There  is  on  the  claim  a  10-stamp  mill, 
which  has  heretofore  been  used  for  dry  emshinff ,  but  is  now  being  remodelled  for 
wet  crashing.  The  pulp,  after  passing  from  ttie  lottery  and  over  copper-plate, 
is  to  be  settled  in  tanks,  from  which  the  sand  will  be  taken  to  be  ground  in  Hep- 
bum  pans  and  amalgamated  aftenvardsin  arrastras  with  iron  floors  and  stone  drags. 

BovEE. — The  Bovee  mine,  465  feet  long,  at  Angelo,  include  four  veins  which 
here  represent  tho  ^lother  lode.  The  main  vein  seems  to  be  talcoae  slate  near  the 
surface,  and  is  from  20  to  30  feet  wide.  The  fii-st  vein  to  the  west  of  this  is  two 
and  a  half  feet  wide,  and  barren,  and  underlies  a  heavy  bed  of  talc,  three  and  a 
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half  feet  wide.  Tlie  next  vein  is  three  feet  wide,  and  contains  $8  or  ffilO  rock; 
Then  come  two  feet  of  slate,  beyond  which  is  a  vein  15  feet  wide,  with  hard 
whit*  feiuxen  quartz  on  the  hsmging  wall.  At  a  depth  of  120  feet  it  is  only  tJiree 
feet  thick,  and  carries  rich  BnlphmetB  in  spots.  The  character  at  that  deptli 
changes  from  a  brittle  white  to  a  blueish,  sperm aceti-like  quiutz,  which  promises 
well.  The  mwn  vein  is  a  hard,  white,  barren  quartz,  with  oecasional  spots  of 
eulpliurets.  It  is  supposed  from  the  dip  of  these  veins  that  they  will  meet  and 
unite  about  400  feet  below  the  surfaee.  At  the  surface  they  ai-e  about  200  feet 
apart  between  the  outer  lines. 

The  deepest  workings  are  130  feet  down,  and  at  60  feet  drifts  have  been  run 
3.50  feet  on  the  vein.  All  the  rock  pays  not  less  than  ®G  per  ton ;  hut  there  ai-e 
two  pay  chimneys,  which  appear  to  be  nearly  vertical,  and  which  paid  $16  near 
the  suifece,  and  yield  $26  per  ton  at  a  depth  of  120  feet.  Seams  of  slate  appear 
on  the  surface,  bot  are  not  found  below.  Talc  is  found  mixed  with  the  quai'tz, 
and  is  rich  in  sulpbureta. 

As  soon  as  a  blast  is  let  off  in  the  mine  there  are  men  who  set  to  work  to  break 
and  select  the  rock,  throwing  aside  all  the  barren  stuff,  of  which  there  is  consid- 
erable. This  breaking  and  selection  needs  to  be  done  without  delay,  because 
after  the  rook  has  been  shovelled  about  it  becomes  so  duty  that  its  quality  does 
not  show  without  washing. 

This  mine  was  long  known  hy  the  name  of  its  first  owner,  Mr.  Winters,  and 
according  to  ramor  its  gross  yield  under  his  management  was  $500,000.  He 
worked  the  claim  along  its  whole  length  by  open  cut ;  and  in  hia  early  workings 
by  picking  the  rock,  ho  obtained  #2,000  or  $3,000  per  ton  in  an  an-astra.  No 
such  vein  stone  can  bo  found  in  it  now,  though  it  is  still  considered  a  lioh  and 
very  valuable  mine. 

The  Bovee  mill  has  10  stamps  of  500  pountb  each,  driven  at  the  speed, of 
75  blows,  per  minute,  ivith  eight  inches  drop.  The  screen  is  of  wire  No. 
20.  The  gold  is  amalgamated  in  the  mortar  with  loose  quicksilver,  and 
bolow  the  screen  there  is  a  copper  plate,  after  passing  which  the  pulp  goes 
iuto  a  tank  where  the  current  is  arrested,  and  through  another  where  the  current 
at  the  surface  is  not  arrested — that  is,  there  is  a  steady  discharge.  For  a  time 
Mr.  Bovee  i:an  the  pulp  through  three  tanks,  one  below  the  other,  ivith  a  con- 
stant discharge  from  each ;  but  the  experiment  satisfied  him  that  the  two  last  did 
not  pay.  The  fii-st  tank  below  the  moilar  catches  coarse  sand;  the  second 
catches  fine  sand;  and  the  third  and  fourth  fill  np  with  slum  that  does  not  pay 
to  work.  The  sands  fixim  the  first  two  tanks  are  shovelled  npon  a  platform, 
from  which  they  are  taken  to  charge  the  Wheeler  &  Eandall  pane,  four  feet  in 
diameter,  in  which  they  are  ground  in  chai'ges  of  800  pounds  each  for  thi-ee  hours. 
Half  an  hour  before  the  grinding  is  done  the  mailers  are  raised  a  little,  and  four 
pounds  of  quicksilver  are  put  in.  The  pulp  while  in  the  pan  is  as  thick  as  it 
can  be  worked  conveniently.  To  each  charge  a  large  peck  of  hot  coal  and  wood 
ashes  from  under  the  grat«  are  added,  and  steam  is  thrown  into  the  pulp. 
Wheeler,  the  hiventor  of  the  pan,  recommends  the  introduction  of  200  pounds  of 
quicksilver  at  the  commencement  of  the  grinding.  Bovee  uses  only  four,  intro- 
duced near  the  close  of  the  grinding.  In  Mr.  Bovee's  opinion,  the  grinding  is 
facilitated  and  hastened  by  keeping  the  pulp  nearly  to  the  boiHng  point  as  long 
aa  it  is  in  the  pans.  Three  of  Knus's  pans  are  used  as  settles  for  each  grinding 
pan.  The  runs  last  for  two  weeks.  If  the  run  lasts  four  weeks  a  lai'ger  pro- 
portion of  the  quickalver  is  lost,  and  that  which  is  saved  is  corrupt  or  dirty. 

Besides  the  stamp  and  pan  loill,  there  is  an  arrasti'a  mill  with  15  aiTastras, 
driven  by  61  inches  of  water  on  an  overshot  wheel  30  t^t  in  diameter  and  three 
feet  wide.  The  rock  is  crushed  in  the  stamp  mill  aa  fine  as  pcati  for  the  arras- 
tras,  in  which  it  is  ground  for  sis  hours  in  charges  of  280  pounds  each.  The 
yield  in  the  pans  is  25  per  cent,  greater  than  in  the  arrastras. 

AssELs. — The  mine  of  the  Angels  Quarts  Mining  Company  is  OODJoet  long, 
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and  tlio  worlfing  vein  has  an  average  width  of  15  feet  tif  talcoac  slate  mixed 
with  qimrtz.  The  quartz-lode  is  150  feet  west  at  the  surface,  and  it  is  supposed 
that  the  two  will  meet  about  300  feet  from  the  surface.  There  is  a  good  gongo 
on  botli  Bides  and  day  slate  walls  to  the  vein.  The  mine  has  l>een  worked  for. 
10  years,  and  is  now  yielding  $8  per  ton,  though  assays  show  that  the  rock  con- 
ttuns  from  $15  to  $20.  The  gold  ia  veiy  fine.  The  mine  has  a  30-stamp  steam 
mill,  Tvdth  a  Blake  cniaher  to  prepare  the  rock  for  the  stamps,  two  Wheeler  pans 
for  grinding,  a  Belden  settler,  and  lately  an  experiment  has  been  tried  with  one 
of  Hesse's  i>ans.  The  pulp  is  discharged  from  the  mortar  through  a  slot  aci'eon, 
the  orifices  being  as  wide  as  those  in  a  No.  40  wire  screen.  The  advantage  of 
tho  slot  screen  is  that  it  discharges  more  freely,  as  the  holes  are  not  plugged  up 
by  the  stilphnrets.  Tho  deepest  workings  are  186  feet  deep,  and  tho  i£'ifts  ex- 
tend along  the  vein  350  foot,  in  pay  all  tho  way.  Most  of  the  early  workings 
were  in  open  cat,  ajid  tho  rock  was  richer  at  the  surface  than  in  the  lower  levels. 

Hill. — Dr.  Hill's  mine,  412  fOet  long,  is  also  workiug  on  the  taloose  slate 
vein,  which  avei^ages  15  feet  wide,  and  contains  much  siEcate  of  lime,  besides 
quartz,  the  slate  occupying  a  very  subordinate  portion  here.  The  proprieter  of 
the  mine  says  that  moat  of  the  gold  ia  found  in  threads  of  sulphate  of  barytes, 
and  in  hunches  of  silicate  of  lime.  Work  was  commenced  on  the  mine  in 
1857  with  arrastras,  and  has  been  continued  since  with  the  exception  of  three 
years.  The  total  prodnction  is  estimated  at  $250,000,  and  the  amount  spent 
in  the  mine,  $300,000,  lliere  is  now  a  12-Btamp  milt  at  work  on  it.  Tho 
depth  from  the  dies  in  the  mortar  to  the  disdiarge  is  14  inches,  and  the 
stamps  when  rmsed  to  their  highest  point  are  two  inches  deep  in  the  water.  For 
a  time  no  screen  was  used,  but  the  result  of  the  experiment  was  not  satisfactory.. 
The  present  screen  is  of  No.  60  wii-e.  Huntei-'s  amalgamator  and  Hill's  pan  ai'e 
used.  The  latter,  named  after  its  inventor,  the  owner  of  this  mine,  is  a  circular 
copper  dish  six  feet  in  diameter,  six  inches  deep.  A  section  tbrougli  the  centre 
represents  a  segment  of  an  oval.  This  bowl  revolves  horizontally  on  a  cen- 
tral axis,  and  in  the  centi-e  is  a  cup  to  hold  quicksilver.  The  pan  makes  18 
revolutions  per  minute.  The  whole  surface  of  the  pan  is  covered  with  amalgam. 
One  of  these  pans  at  the  mill  of  the  Angels  Quartz  Mining  Company  saves  $200 
per  month,  it  is  said.  In  Hill's  mine  there  are  numerous  horses  of  barren  slate, 
and  in  one  place  a  trachytic  dike  15  feet  thick  ci-osses  the  lode  running  west- 
northwest  and  east-southeast.  About  five  per  cent,  of  the  pay  rock  consists  of 
sulphurets.  The  silicate  of  lime  gives  a  milky  look  to  the  pulp  as  it  comes  from 
the  mortar. 

Stickles. — The  Stickles  mine,  400  feet  long,  near  the  town  of  Angels,  on 
the  mother  lode,  which  is  there  20  feet  thick,  is  quartz  and  pay  all  the  way 
through,  with  numei-ous  seams  of  elate.  The  deepest  working  are  80  feet  below 
tho  surface,  and  drifts  Lave  been  mn  120  feet  on  the  vein,  in  pay  ixick  all  the 
way.    There  is  a  10-stamp  mill  in  operation  on  the  mine. 

TJtioa. — The  Utica,  600  feet  long,  is  owned  in  San  Francisco.  There  was  a 
nine-stamp  mill  which  did  not  pay,  and  has  been  moved  away.  The  deepest 
workings  are  60  feet  from  the  surface. 

LlGHTKEE. — The  Lightner  mine,  400  feet  long,  owned  in  San  Francisco,  was 
worked  in  open  eut  for  throe  or  four  years  to  a  depth  of  70  feet  with  a  10-stamp 
mill,  but  the  expenses  were  a  tiiilo  more  than  the  receipts,  and  so  the  mill  was 
moved  away  and  the  mine  left  idle.  If  wages  were  a  little  lower  tliis  mine 
would  pay,  for,  according  to  the  general  opinion  in  the  neighborhood,  there  is  a 
lai^  body  of  i-ock  that  will  yield  at  least  $i  or  $5  per  ton,  and  probably  $6  or  S8. 

Ella. — The  Ella  mine  (known  also  by  tlie  names  of  the  Calaveras,  tho 
Tcn'iflc,  and  tho  Demorest)  is  seven  miles  northwest  of  Angels,  on  a  vein  wiiioh 
is  dght  feet  wide  and  crops  out  along  the  surface  for  800  or  l,0tt0  feet.  Tlie 
vein-stone  is  a  hard  ribbon  rock,  ricTi  in  sulphurets,  with  a  seam  of  ban-en 
"bastard  quartz"  in  the  middle,    Tlie  ribbon  rock  yields  $8  person -^^aihe  foot 
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wall  is  black  slate  and  the  hanging  wall  green-stone.  A  ahaft  has'  been  sunk 
110  feet,  aud  diifta  have  been  run  35  feet  on  the  vein.  The  mine  is  in 
a  deep  ravine  at  the  foot  of  Bear  mountain,  ivith  steep  hills  on  both  ades. 
There  is  a  lO-atamp  millj  but  both  mine  and  mill  are  now  standing  idle. 

At  fins  mine  an  experiment  was  tried  of  roasting  the  rook  with  superheated 
steam.  A  furnace  was  built  20  feet  high  and  16  foet  in  diameter  externally, 
with  an  ore  chamber  seven  feet  wide  at  the  bottom,  nine  feet  at  the  top, 
and  16  feet  high.  The  firo  boxes  wore  on  the  sides  of  the. ore  chamber  near 
the  bottom,  and  over  the  grating  ran  a  steam  pipe  full  of  orifices,  through  which 
steam  could  escape.  The  rock  as  it  camo  from  the  mine  was  thrown  into  this 
furnace,  and  was  roasted  from  40  to  70  hours  at  a  red  heat  with  a  steady  dis- 
charge of  superheated  steam  from  the  pipes.  The  heat  was  reduced  by  shnt^ 
ting  off  the  steam,  or  increased  by  letting  on  more.  The  expense  of  roasting  in 
this  method  was  $2  per  ton,  the  price  of  wood — the  only  fuel  used — being  $3  50 
per  cord.  The  sulphurets  were  completely  desulphurized  by  this  method,  and 
the  battery  crushed  twice  as  much  in  a  day  as  of  the  run  rock.  The  gold  in 
the  roasted  ore  amalgamated  i-eadily,  but  the  quicksilver  was  lost.  The  experi- 
ment cost  $35,000,  and  was  regarded  as  a  failure. 

West  Point. — West  Point  is  a  quartz  mining  town  between  the  middle 
and  the  north  fork  of  the  Mokelumne  river,  eastward  from  Mokelumne  Hill, 
from  which  it  is  13  miles  distant  in  a  direct  line,  and  16  miles  by  the  road. 
Its  elevation  is  about  2,800  feet  above  the  sea.  The  bed  rock  is  granite,  and 
the  limestone  belt  lies  three  miles  to  the  west.  Qoartz  mining  is  conducted  here 
on  a  peculiar  system.  The  lodes  are  narrow  and  rich  in  sulphnreta,  and  their 
wealtli  is  confined  chiefly  to  pockets.  Mining  and  milluig  are  separate  occupa^ 
tions.  Ouo  set  of  men  get  quartz,  aad  another  set  own  mills  and  do  cnstom- 
work.  The  "  pockety"  character  of  the  veins  renders  mining,  with  the  majority, 
a  very  irregular,  if  hot  a  very  rmcertain  buaness  j  and  there  is  not  one  yeih  in 
ton,  even  among  those  which  have  yielded  large  sums,  that  will  famish.steady 
employment  to  a  mill.  The  custom  among  the  "pocket"  miners  is  to  hunt  for 
pockets  near  the  surface,  and  when  they  have  found  one  thoy  clean  it  out  care- 
fully, going  do\vn  seldom  moTO  than  50  feet;  and  having  pounded  out  the  .coarsest 
gold  in  a  hand  mortar,  and  sent  the  quartz  containing  the  finer  particles  to  a 
custom  mLE,  they  leave  that  spot  and  hunt  for  another  pocket  neat  the  sui-6ice. 
The  experience  of  those  who  have  gone  down  in  search  of  other  pockets  has  not 
been  encourging.  The  prospector  lays  bare  as  much  of  the  surfiice  of  the  vein 
as  he  can,  and  goes  picking  along  in  search  of  a  visible  speck  of  gold,  and  having 
found  that^  he  makes  a  careful  seai-ch  ibr  a  pocket  in  the  neighborhood.  When 
these  pocket  miners  a^e  successful  they  get  a  good  lot  of  money  at  once,  and  many 
of  them  live  high  till  it  is  gone.  Mid  then  thoy  may  have  very  pltnnmeals  for  three,  . 
six,  or  nine  months,  before  they  come  on  another  ti-easure.  It  is  s^d,  however, 
that  they  have  more  money  to  spend  than  any  other  class  of  miners  in  Calaveras 
county.  There  are  some  mines  here  which  ^vo  regular  employment  to  mills 
owned  by  the  same  proprietors,  but  pocket  mining  and  custom  milling  are  fol- 
lowed more  extensive  hero  relatively  than  in  any  other  part  of  the  State.  There 
aie  about  100  men  who  make  pocket  mining  their  only  business.  If  the  qnartz 
does  not  vield  $15  per  ton  it  will  not  pay  them;  and  they  can  tell  by  a  brief 
examination  within  a  dollar  or  two  of  the  jdeld  per  ton.  When  they  have  found 
something  worthy  of  examination,  they  pound  up  a  fair  sample  in  a  hand  mortar 
and  boil  it  in  nitiic  acid,  as  a  rude  mode  of  assay. 

In  the  neighborhood  of  West  Point  there  are  several  hundred  veins  that  have 
had  rich  pockets,  and  one  hill  400  feet  across  has  three  dozen  such  veins.  In 
many  of  them  the  gold  is  so  fine  that  none  of  it  can  be  obtained  in  a  hand  mortar. 
The  tttining  laws  of  West  Point  give  300  feet  on  a  vein  to  a  diam,  and  require 
one  day's  work  eveiy  month  to  hold  a  claim. 
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Fisher's  mill. — Fieher'a  custom  mill,  one  mile  sontLeaat  from  "West  Point, 
Las  been  running'  11  yeara.  It  is  driven  by  water-power,  has  two  stamps  and 
two  arvastras,  charges  Si7  per  ton  for  worting  rook,  and  works  two  tons  per 
day,  with  the  services  of  one  man.     The  whole  establishment  c£«t  about  ®2,000, 

Hareis's  miu.. — Hairis's  custom  mill,  on  Sandy  gulch,  a  mile  and  a  quarter 
west  of  West  Point,  has  five  stamps,  four  Brevoort  pans,  and  three  patent  con- 
oenta-ators,  and  chai'ges  465  pei'  ton  for  worldng  roct.  This  mill  was  bailt  four 
or  five  years  ago,  and  has  been  running  almost  constantly, 

Bblchek's  mill. — The  Belcher  custom  mill,  a  mile  and  three-quarters  south- 
east of  West  Point,  has  eight  stamps,  but  does  not  ran  regularly  because  of  the 
dif&calty  of  getting  a  steady  supply  of  water. 

Lacey's  mill. — LaceVe  mill  has  five  stamps,  and  does  custom  work  only. 

Skull  Flat  mill.— The  Skull  Flat  milt  is  two  miles  east  of  West  Point,  has 
ten  stamps,  goes  by  water,  amalgamates  in  the  mortar  and  in  copper-plates,  and 
uses  two  Hungerford's  concentrators,  but  does  nothing  as  yet  with  the  concen- 
trated tailings.  The  Skull  Flat  Company  owns  claims  on  sis  or  seven  veins,  the 
widest  not  over  two  feet,  and  a  depth  of  100  feet  has  been  reached  in  several 
of  them.     The  veins  run  north  and  south,  and  the  rock  pays  $30  or  S35. 

Cableton. — The  Carleton  mine,  a  mile  and  a  half  northwest  of  West  Point, 
is  on  a  vein  a  foot  wide.  There  are  two  arrastras  which  were  built  in  1866,  and 
cmsh  and  amalgamate  each  a  ton  per  day. 

Vance  and  Mina  Eica. — ^Vance's  mill,  five  miles  west  of  West  Point,  has 
eight  stamps,  and  is  standing  idle.  The  Mina  Rica  has  two  veins  two  feet  thick, 
with  veiy  bard  quartz,  and  much  water  in  the  lower  levels.  The  mill  has  l6 
stamps  and  10  Baux's  pans.  The  power  is  st«am.  Both  mine  and  mill  ai'e 
standing  idle. 

MoEMs's  MILL. — Morris's  mill,  near  West  Point,  has  two  awastras  and  a 
roasting  furnace.  All  the  ore  is  roasted,  and  according  to  report  the  yield  is  $50 
per  ton,  whereas  without  roasting  it  yields  only  $3. 

Mosquito. — The  Mosquito  mine,  1,500  feet  long,  is  five  miles  west  of  West 
Point,  on  a  vein  five  feet  wide  in  slate.  A  large  quantity  of  rock,  yielding  $7 
per  ton,  was  obtained  near  the  surface ;  and  now  a  tunnel  is  being  cut  to  open 
the  mine  to  a  considerable  depth.  The  mill  was  built  in  1857,  and  was  rebuilt 
in  1863.    It  has  15  stamps,  and  is  standing  idle. 

Railroad  Flax  mill. — The  RfoliTiad  Flat  custom  mill,  13  miles  east  of 
Mokeluume  Hill,  has  10  stamps,  was  built  in  1866,  and  does  not  get  enough 
business  to  keep  it  running  constantly.  The  veins  in  the  vicinity  have  not 
been  well  opened. 

WooDHOuSE. — The  Woodhouse  mine,  5,000  feet  long,  is  between  the  forks  of 
the  Mokelumne  river,  14  J  miles  by  the  road,  eastward  from  Mokelumne  Hill.  The 
vein  is  four  feet  wide,  rons  north  and  south,  and  dips  to  the  west  at  an  angle  of  45°. 
The  walls  on  both  sides  are  granito,  and  there  is  a  white  clay  gouge,  which  is 
generally  found  on  the  foot  wall.  The  croppings  of  the  vein  show  for  two  or 
mree  miles.  The  pay  quartz  is  white  near  the  surface,  and  at  greater  depth  is 
bluish  and  rich  in  snlphm-ets.  The  barren  quartz  is  white,  glassy,  and  coarse- 
grained. The  first  pay  chimney  is  found  1,800  feet  from  the  south  fork  of  the 
Mokelumne  river,  (which  is  the  boundary  of  the  clwm,)  and  900  feet  above  its 
level  on  the  mountain  side.  This  chimney  is  150  feet  long  horizontally.  After 
an  interval  of  600  feet  another  chimney  is  found,  and  this  one  is  400  feet  long, 
beyond  which  the  lode  is  banen  lor  200  feet,  and  then  it  splits  up  for  1,000  feet 
into  small  branches  1ms  than  a  foot  wide.  These  contain  good  pay,  and  one 
shaft  has  been  sunk  100  feet  to  work  them.  Beyond  this  place  the  vein  has  not 
been  prospected.  The  rock  from  the  different  chimneys  can  bedistin^ishedby 
persons  familiar  with  the  mine.  All  the  rock  in  the  pay  chimneys  la  worked. 
The  vein  is  crossed  by  several  trap  dikes  which  are  nearly  vertical,  dipping 
slightly  to  the  south.     They  appear  to  bear  no  relation  to  the  position  of  the  pay 
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chimneys ;  that  is,  the  appearance  of  a  dike  ia  not  coneideretl  an  indication  of  the 
proximity  of  &  chimney.  Most  of  the  work  has  been  dune  through  cross-tunnels 
which  aliike  the  vein  200  or  300  feet  from  the  surface.  The  mine  has  a  15- 
stamp mill,  whieih  has  crushed  14,000toii3ofrookandtakenout$140, 000.  After 
the  palp  lias  been  amalgamated  in  the  mortar  and  on  copper-plates,  it  is  concen- 
trated on  blankets,  and  the  blanket  washings  are  ground  and  amalgamated  in 
five  Brevoort  pans.  The  mill  is  driven  by  two  30-foot  ovei^iot  water  wheels. 
There  is  a  considerable  quantity  of  loose  or  "floats'  rock  along,  the  surface  of  the 
vein,  and  3,000  feet  of  11-inch  iron  pipe  are  to  be  obtained  for  the  purpose  of 
washing  this  float  rock  by  hydrauhc  process.  Much  of  the  gold  in  the  rock  from 
the  lower  levels  is  lost  in  the  snlphm'ets,  and  an  agreement  has  been  made  for 
the  erection  of  a  revolving  furnace  to  roast  15  tons  in  24  hours,  at  a  cost  of  $3 
per  ton. 

Holmes. — The  Holmes  mine,  1,600  feet  long,  south  of  the  Woodhonae  and 
adjoining  it,  was  opened  in  1866.  The  vein  is  eight  feet  wide,  and  has  been 
opened  by  tunnel  along  a  length  of  500  feet.  The  mine  has  a  10-stamp  mill. 
The  snlphurets  contain  from  |l300  to  Sl,300  per  ton, 

Boston. — The  Boston  mine  adjoins  the  Woodhouse  on  the  north,  and  was 
worked  by  an  eight-stamp  mill  in  1853,  but  did  not  pay.  The  mill  was  washed 
away  afterwards.  Some  Mexicans  are  now  at  work  on  the  mine,  with  two 
an'astras  driven  by  water.     They  obtain  their  rock  from  small  rich  chimneys. 

Quail  Hill. — Qutul  Hill,  near  the  western  line  of  the  coanty,  has  a  large 
deposit  of  auriferous  talcose  slate,  containing  seams  of  quartz  and  copper  ore.  It 
is  not  a  well-defined  vein,  but  the  geneiid  course  appears  to  be  northwest  and 
southeast,  and  the  dip  60°  to  the  northeast.  The  width  is  abont  60  feet.  Much 
of  the  surface  has  been  washed  in  sluices,  which  pMd  at  times  very  well.  The 
total  yield  in  sluices  was  not  less  than  #35,000,  and  besides  the  gold  150  tons 
of  good  copper  ore  were  obtained.  This  mine  is  the  property  of  a  San  Francisco 
company,  which  is  now  building  a  30-8tamp  mill  and  constructing  a  ditch  11 
miles  long  from  Salt  Spring  reservoir.* 

*  Professor  Silliman,  ia  a  paper  read  before  the  California  Academ7  of  Natural  Sciences, 

In  Ihe  search  for  ores  of  copper  which  occurred  in  California  ia  what  is  now  known  as  the 
copper  belt  of  the  Lower  Sierras,  deposits  of  iron  rust,  as  they  were  called  by  the  miccra, 
were  observed  at  numerous  points  far  helow  tbe  range  of  the  main  gold  belt  of  the  Sierras. 
Several  of  these  ocbraceoua  deposits  had  been  previously  located  by  prospecting'  miners  for 
gold  before  there  was  any  knowledge  or  suspicion  even  of  .the  esistence  ot  ores  of  copper  in 
coHnactioQ  with  theni.  It  was  a  matter  of  common  observation  that  certain  gulches  orwater- 
conrsM  ia  the  neighborhood  of  these  rusty  deposits  were  rich  in  placer  gold,  having  been 
worked  for  gold  from  an  early  date.  The  search  for  copper  in  this  kind  of  deposit  was  not 
commerdally  successful,  although  there  were  shipments  of  green  and  blue  carhoaates  of 
copper,  red  oiyd.and  metallic  copper,  to  a  limited  extent  from  both  the  localities  here  referred 
to,  (the  Haipeading  mine  in  Placer  county,  and  the  Quail  Hill  in  Calaveras,)  the  metal  from 
which  was  known  to  contain  a  notable  value  of  gold  and  silver,  stalod  to  be  about  $50  to  tbe 
ton  of  ore.  This  search  for  copper  has  however  opened  up  these  deposits  so  as  to  display 
then:  character  in  a  conspicuous  manner. 

The  rocks  appear  to  have  been  onginally  taleose  and  chloritio  schists,  sometimes  mica- 
ceous, euclosio?  masses  of  ai^illile,  and  of  quarts,  which  appears  to  have  been  massive 
onouffh  at  certain  points  lo  assume  the  character  of  a  vein,  and  parallel  to  the  stratification, 
which  baa  the  usual  northwHslem  strike  and  easterly  dip  of  the  ragjoo.  All  this  mass  of 
material,  which  at  Quail  Hill  is  certainly  300  feet  wide,  and  possibly  twice  that,  and 
with  a  linear  ejteut  exceeding  1,000  foet,  appears  to  have  been  very  highly  imprEgnaled 
or  mineralized  by  sulphorets,  chiefly  of  iron,  with  a  portion  of  copper,  zinc,  and  lead. 
Tbe  sulphurets  have  undergone  almost  total  decomposition  throughout  the  entire  mass, 
leaving  soft  ochraceous  deposits  of  a  rusty  red  and  yellow  color,  and  staining  the  rocks  with 
brilliant  color,  a  peculiarity  which  the  miners  have  cbaracteriaed  by  tlie  name  of  "  calico 
rocks."  This  decomposition  or  oxydation  of  the  sulphurets  has  eitteuded  to  a  point  as  low 
as  atmospheric  influences  extend,  or  probably  to  a  point  where  water^is  permanently  found, 
which  at  Quail  Hill  is  assumed  to  he  about  170  feet  below  the  outcrop  of  the  mass.  Pikes 
of  porphyry  and  of  other  rocks  commonly  called  intrusive  are  seen  dividing  these  great  ore 
:hanne!3  in  a  direction  conformable  to  tbe  line  of  strike.     But  the  docompoeilion  which  has 
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CoLLtEE. — The  Collier  claim,  one  mile  soutbeast  of  Quail  Hill,  is  similar  in 
character  to  the  preceding  mine,  and  has  lieen  worked  in  the  same  manner. 
The  tj>tal  yield  is  estimated  at  $10,000.  It  is  said  that  if  the  mill  at  Qnail 
Hill  succeeds  one  will  be  built  here. 

alfocted  other  portions  of  the  ore  channel  appears  also  to  have  changed  them,  for  the;  are 
found  to  be  reduced  completely  to  the  condition  of  kaolin  and  lithromarge,  or  kiudreil  altera- 
tions of  feldspatbic  rocks.  The  outlines  of  the  feldspar  crystals  are  still  easilj  distjugptilahed, 
although  the  Diaas  of  the  dikes  is  completelj  friable. 

In  auother  paper  on  the  uiiiie  Professor  Silliman  snjs  the  explorations  made  for  copper 
have  laid  open  tlie  deposit  SQfilciently  Uy  disclose  clearly  its  true  nature,  eitent.  and  almost 
iucalculable  value  in  gold  and'  silver.  It  is  as  ore  channel,  conformable  like  all  the  copper 
mines  of  the  region  to  the  line  of  strike  of  the  rocks,  not  less,  probably,  than  300  feet  in 
width,  and  perhapa  more  than  twice  that  width.  Its  eastern  wall  is  distinctly  seen  in  the 
open  cut,  as  shown  in  the  aecOon,  dipping  easterly  about  70°,  The  western  wall  has 
never  been  seen,  but  is  certainly  pretty  far  down  the  slope,  on  the  western  side.  The 
contents  of  this  enormous  channel  of  ore-bearing  grouud,  so  far  as  exposed,  are  entirely 
decomposed  by  chemical  ^ency,  so  that  they  offer  tb  the  miner  and  genlo^t  one  of  the 
most  remarkable  caaes  known  of  the  total  destruction  of  metallic  sulplmrets  which  plainly 
once  filled  the  whole  chasm,  now  converted  into  gossans  or  oxides  of  iron  of  variona  colors, 
and  eatbonateB  of  copper,  mingled  with  masaea  of  spongy  and  while  quarts;,  of  talcose  and 
cbloritic  rocks,  rotten  porphyry,  heavy  spar,  &c.,  &c,,  aii  so  completely  changed  and 
decayed  by  the  causes  alluded  to  that  the  entire  mass  yields  to  the  pick  and  shovel  in  any 
dii'ection.  This  extreme  decay  of  the  original  contenta  renders  the  atudy  of  the  maas  at  first 
a  little  difGcult ;  no  sulphurets  of  any  kind  remain  visible  to  gnida  the  eye,  but  in  their 
place  everywhere  the  results  of  their  decompositior 

The  moss  is  evidently  a  gigantic  vein,  the  main 
retted  quartz,  holding  oiiglnally  iron  and  copper  pyrites  throughou 
sulphurets,  and  the  quartz  itself,  being  very  uniformly  impregnated  at  all  parts  witli  gold 
and  silver.  Examined  by  the  battea,  the  pan,  or  the  horn  spoon,  no  part  of  the  contents  of 
this  great  ore  channel  fails  to  give  abundant  "prospects"  of  gold.  Even  the  dry  eheriy 
croppiugs  broken  from  all  parts  of  the  hill,  without  selection,  gave  an  ample  show  of  gold. 
The  gulch  at  the  base  of  the  hill  baa  always  yielded  good  washings,  and  does  so  still,  thu 
scarce  of  which  is  from  the  ores  of  Qnall  Hill.  I  found  the  gold  in  nearly  all  the  varieties 
of  mineral  contents  contained  in  the  hill,  showing  that  any  attempt  at  selection  would  be 
naeless,  and  that  the  whole  of  the  mass  must  be  worked  aa  it  mns,  except  cert^n  layers  of 
soft  white  rock,  resembling  kaolin,  which  are  probably  too  poor  in  gold  to  pay  for  working. 

Extent  of  ExFLtRAT ions. —This  mass  has  been  opened  by  a  cut  driven  82  feet  into 
it,  beyond  the  line  of  the  east  wall,  by  an  incline  57  feet  long,  at  an  angle  of  38°,  and  by  a 
shaft  43  feet  below  the  cut,  sunk  in  pursuit  of  copper  ore.  The  shaft  in  the  open  cut 
cuplorea  tho  mass  over  80  feet  below  the  walla  of  the  cut  and  nearly  150  feet  beloiv  the  crown 
of  the  hill.  Another  shaft,  sunk  100  feet  south  of  the  open  cut,  opens  the  deposit  to  a  total 
depth  of  90  feet  under  the  crown  of  the  hill.  Near  Gopher  Gulch  is  another  aha^  63  feet 
deep,  which  passes  into  the  unchanged  sulphurets  'J5  feet,  it  is  said,  from  its  mouth,  (this 
shatt  has  water  in  it  now,)  or  about  170  feet  under  the  hilt. 

The  posiljon  of  all  these  openings  is  seen  on  the  map ;  but  there  is  a  tunnel,  not  shown 
on  the  map,  mu  some  TO  feet  into  the  hill,  on  the  west  side,  and  several  hnndred  feet  (about 
960  feet)  beyond  the  westem'limits  of  the  location,  in  which  the  entire  muss  of  the  hill  is 
still  seen  to  be  completely  decomposed  at  that  part  also,  the  (utmcl  having  been  mu  by  the 
pick  alone.  From  this  tunnel  1  obtiuned  spongy  quartz,  which  prospected  well  for  gold  ; 
but  this  point  is  very  far  west  of  the  supposed  productive  limits  of  the  deposit.  Numerous 
surface-pits  have  also  been  sunk  over  the  hill  in  various  places  for  the  purpose  of  obtaining 
averages,  &om  all  of  which  gold  prospects  may  be  obtained  in  the  pan. 

Valuk  op  the  Ores. — I  collected  for  assay  and  practical  workings  careful  samples 
from— 

1.  The  whole  face  of  the  open  cut  on  both  sides  and  end. 

2.  The  incline  shatt. 

3.  The  south  shaft. 

I  give  here  only  the  general  results  and  averages,  viz  : 

(1.)  The  average  from  the  three  places  uamtd  above  was  by  working  tests: 

Gold 829  18 

Silver 5  91 

Total  value  per  ton  of  2,000  pounds 35  09 

By  assay,  value  per  ton  of  2,000  pounds ............. ....      50  17 


ivGoogle 
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BedsSVIlle. — The  Austin  ancl  Hathaway  mine  at  Brasliville,  balf  a  mile 
Bouth  of  tho  CalaveraB  riwsr,  ia  on  a  similar  deposit,  and  has  been  worlied  down 
to  a  depth  of  30  feet.  The  owners  of  the  mine,  who  reside  in  San  Franeisco, 
are  erecting  a  20-stamp  steam  mill. 

Plymouth. — Tho  Plymouth  mine,  3,000  feet  long,  at  Brushville,  is  on  a 
deposit  similar  to  that  at  Quail  Hill,  Mr.  Heusch,  a  mining  engineer,  who 
examined  the  mine  in  1865,  said : 

ThJB  mineral  depoBit  nifty  be  described  as  a  vein  or  belt  of  ^oW-boBrin^  quarta  imbedded 
in  &  soft  decomposed  taJcogc  roclt,  tlie  wbole  being  enciosed  between  two  nearly  porpondicu- 
tar  walla  of  greenstone.    The  quartz,  of  whiuh  tbere  is  a  lode  of  about  eight  feot  in  widiL, 

(9.)  Ten  (10)  Bniall  samples  coUecled  at  various  points  in  the  open  ont,  with  a  view  to 
determine  where  the  ore  was  richer  or  poorer,  (the  details  of  which  are  appended.)  gave — 

Gold gl7  08 

Silver 5  83 

Total 22  90 

Assay  value  of  same — - 34  70 

(3.)  A  large  lot  of  2,843  ponuds  of  ores  collected  some  lime  since,  under  direction  of 
Messrs.  Attwood  and  Peachy,  were  carefully  worked  by  Mr.  Lewis  Blanding,  giving  by 
working  tests  an  average  of— 

Gold 835  08 

Silver J4  38 

Total 49  46 

Assay  value - — 82  65 

(4.)  Averaging  these  three  independent  sets  of  returns,  as  we  have  for  the  general  aver- 
age- 
Gold 830  11 

Silver 8  68 

Averaging  total  working-  tests 38  79 

Average  assay  value 52  51 

An  inspection  of  the  tabulated  resuliis  given  in  detail  with  this  report  will  show  that  the 
silver  is  very  unequally  disposed,  being  found  in  greatest  quantity  in  the  iiicliite  shaft  or 
near  its  moutb.  If  we  view  the  results  from  the  least  favorable  side,  even  accepting  the 
lowest  single  averages  as  those  most  likely  to  be  obtained  in  working  in  the  large  way.  it  is 
impossible  to  avoid  the  conclusion  that  the  Whole  mass  of  tbe  ores  at  Quail  Hill,  so  far  as 
explored,  exceeds  the  average  gold  tenor  of  most  of  the  best  quartz  mines  of  the  Stale  of 
California. 

Cost  and  Mode  op  Treatment. ^^At  Quail  Hill  the  water-power  is  sufficient  lo  move 
100  stamps,  as  the  water  is  delivered  under  an  estimated  pressure  of  about  ^00  feet  head. 
The  only  water  in  all  the  region  is  at  the  command  of  the  owners  of  Quail  Hill.  Tho  reser- 
voir has  a  present  area  of  over  650  acres,  and  the  right  of  flowage,  by  the  terms  of  its  loca- 
tion, of  an  elevation  of  15  feet  more  than  its  present  height.  A  line  of  survey  is  now  being 
run  for  a  ditch,  estimated  to  he  of  about  ton  (lU)  miles  in  length,  to  convey  the  water  to 
Quail  Hill,  and  also  of  the  line  marking  the  area  of  ftowase  at  an  elevation  15  feet  higher 
than  the  presenL    TUs  reservoir  fills  the  valley  known  as  Salt  SpriDg  Valley. 

With  these  facilities  it  is  estimated  that  the  cost  of  treatment  of  ine  Quail  Hill  ores  will 
not  exceed  70  te  80  eenla  per  ton,  including  the  cost  of  extraction  and  delivoir  at  mill. 
The  mode  of  treatment  is  bused  on  the  condition  of  the  gold,  which  is  aSl  free,  viz: 
amalgamation  in  battery,  double  discharge;  moderately  coarse  screens.  No.  2  or  No.  3; 
amalgamated  copper  aprons  and  riiBes  ;  large  settlers  to  collect  amalgam  and  mercurj' ;  an 
ample  flow  of  pure  water  to  aid  in  settling  the  residuum,  and  lar^  aiime  pits  to  retain  the 
(tailings,  are  the  miu a  features.  Ab  experience  in  the  management  oftbeoi-es  leaches  us  betler 
methods,  such  improvements  as  are  thus  warranted  may  gi'odually  he  introduced.  Blankets 
may  form  a  part  of  the  feystom,  following  the  copper  inclines. 

I  would  not  advise  an  eslimateiof  value  exceeding  |10  per  ton,  net  saving,  or  say  40 
and  50  per  cent,  of  tho  demonstrated  value.  The  residue  is  not  lost,  and  the  ample  head 
and  flow  of  water  will  permit  the  coaipaay  at  any  future  time  to  sot  up  a  pan  mill,  or  any 
other  approved  mode  or  working  over  the-  tailings,  provided  tlie  tailings  are  retained  as 
herein  advised,  and  should  be  found  valuable.  .  % 
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occupies  tlie  wtaterti  part  of  the  vein,  while  the  remaiDiag  space  is  filied  wilh  the  auriferons 
talceae  rock,  (he  whole  formiiig  a  regular  channet  of  gold-beaiitie  matter  of  about  40  feet 
ill  width,  many  hundred  feet  in  length,  and  doubtleiss  manj  hunared  feet  in  depth,  It  is  in 
fact  a  wide  chasm,  running  through  a  bill  several  hundred  feet  in  height,  and  filled  with 
aariferous  qnaits  and  other  gold -bearing  mutter. 

Mr.  Heasoli  estimated  that  tliere  were,  witliiii  300  feot  of  tie  surface,  in  n 
length  of  tiOO  feet,  214,185  tons  of  aurifei-ous  mattor  that  would  yield  $10  gross 
aud  $4  net  per  ton.  There  is  a  lO-stamp  mill  on  tlie  mine,  and  it  began  to  run 
on  the  1st  of  September.    The  estimated  yield  is  $8  per  ton,  and  the  expense  $2. 

IiAMPHEAK. — The  Lamphear  mine,  1,800  feet  long,  is  two  miles  southeast  of 
Mokelumne  HiU,  is  on  a  vein  which  is  four  feet  wide,  and  has  been  worked  to  a 
depth  of  45  feet  and  to  a  length  of  100  feet.  Six  hundred  tons  of  rook  have 
been  worked,  and  some  of  it  was  quite  rich.  There  is  an  eight-stamp  mill  on 
the  mine. 

CadwalIxAder  mlill. — The  Cadwallador  mill  has  thi-ee  stamps,  was  built 
for  prospecting,  and  is  not  at  work. 

Febnch  mill. — The  French  mill,  at  Eich  gulch,  six  miles  east  of  Mokelumne 
Hill,  was  built  two  ye&is  tigo,  has  15  stamps,  and  is  standing  idle. 

McGlynh's  mill. — McGlynn's  six-stamp  mill,  erected  at  San  Andreas  to  cnish 
quartz,  is  being  moved  to  Irvine's  claim,  on  the  old  channel,  to  crush  cement, 

Cherokee. — The  Cherokee  mine,  1,700  feet  long,  west  of  Aitaville  and  a 
quarter  of  a  mile  west  of  the  line  of  the  mother  lode,  was  discovered  by  some 
placer  minors,  who  washed  the  ^Bvel  and  elay  from  the  surface  of  a  vein  of 
decomposed  quartz,  and  dug  np  the  carious  quartz  filled  with  aariferous  clay  and 
washed  that  too,  The  discoverers,  having  taken  out  $S7,000,  sold  to  others, 
who  ffot  $9,000  and  then  leased  it  to  a  gentleman  who  obtained  $30,000;  and 
after  nim  came  a  party  who  got  ont  $25,000.  The  mine  is  now  owned  by  a 
citizen  of  San  Francisco,  who  has  a  16-atamp  mill  now  idle  on  it.  The  gold  is 
coarse  and  is  in  pockets,  and  most  of  the  rock  does  not  yield  more  than  $3  or  $3 
per  ton. 

San  Domtngo. — At  San  Domingo  a  lich  auriferous  pocket  was  found  in  lime- 
stone, the  rock  yielding  ©1,500  per  ton.  After  most  of  the  gold-bearing  quartz 
was  extracted  the  mine  was  sold  to  a  San  Francisco  company  for  $10,000.  They 
never  obtained  any  return  for  it. 

MoKPBX's. — At  Murphy's  a  similar  pocket  was  found  and  a  mill  was  erected 
at  a  cost  of  $40,000.  Although  water  could  have  been  obtained  in  constant 
supply,  it  was  driven  by  steam.  The  rich  rock  was  soon  exhausted,  and  the 
mill  was  sold  and  removed. 

At  Murphy's  there  is  a  three-stamp  mill  now  nmning,  called  tbe  Valpai-aiso  mill. 

At  Cave  City  some  rich  rock  was  found,  and  a  mill  was  built,  but  it  has  since 
been  move<l. 

At  El  Dorado  there  is  a  mill. 

Crispik. — The  Crispin  mine,  2,400  feet  in  length,  two  miles  west  of  Murphy's, 
is  on  a  vein  which  runs  east  and  west  and  dips  to  the  south  at  an  angle  of  80°. 
A  shaft  has  been  sunk  to  a  depth  of  100  feet,  and  drifts  have  been  run  150  feet 
on  the  vein.  'Die  width  of  the  lode  is  sis  feet,  but  the  pay  is  confined  near  the 
surface  to  a  very  narrow  seam  next  the  hanging  wall,  though  it  widens  as  it  goes 
down.  The  pay  chhnney  is  only  30  feet  long  on  tho  surface,  but  ct  the  100-foot 
level  the  drifts  have  not  reached  the  end  in  either  direction.  The  walls  are  of 
sla1«,  with  a  gouge  of  auriferous  talcose  slate.  There  is  a  wator-wheel  for 
pumping  and  hoisting,  but  no  mill.  A  custom  mill  crushed  225  tons  and  obtained 
an  average  of  $20  per  ton. 

A  quai-tz  lode  running  northwest  and .  southeast  passes  through  Murphy's  and 
Douglas  Flat,  aiyi  has  been  struck  at  many  places  by  placer  miners.  At  the 
surface  it  consists  of  decomposed  quartz,  and  all  along  its  line  quaiti  boulders 
ai'e  found,  and  some  of  them  have  been  rich. 
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Isabel. — The  laabel.mino,  about  half  a  mile  westward  from  Vallooito,  yielded 
$50,000  in  a  single  pocliet.  A  mill  was  oreeted,  but  as  it  did  not  pay  it  was 
moved  away,  and  the  mine  is  not  worked. 

Calayeritas. — The  Calaveritas  mill,  erected  about  10  yeara  ago  by  a 
French  company  at  a  cost  of  $110,000,  has  been  moved  away.  It  never  crushed 
a  pound  of  quarta  &om  the  mine  which  it  was  built  to  worlt.  Before  it  was 
completed  the  pocket  supposed  to  represent  the  average  richness  of  the  vein-was 
exhausted,  and  aa  no  aurtEerous  rock  could  be  found  afterwards,  the  mill  had 
nothing  to  do. 

Albiok. — The  Albion  mine,  in  Salt  Spring  valley,  three  miles  west  of  Copper- 
epolis,  has  been  worked  for  tiiree  years  with  a  10-stamp  mill.  The  average  yield 
is  about  $6  per  ton,  leaving  very  little  profit.     The  gold  coins  $11  per  oaiioe. 

Thokpb's. — Thorpe's  mine,  600  feet  long,  six  miles  west  of  Angels,  is  on  a 
vein  which  runs  northwest  and  southeast,  and  is  similar  in  its  gangue  to  the 
Bovee  mine.  The  thickness  of  the  lode  is  three  feet,  and  the  yield  is  $10  per  ton. 
The  rock  is  crushed  and  amalgamated  by  two  arrastras,  driven  by  a  water-wheel 
24  feet  in  diameter. 

The  Eatcliffe  mine,  400  feet  long,  is  two  miles  southwest  of  Angels,  on  the 
Copperopolis  road.  The  vein  is  from  four  to  six  feet  wide,  and  the  rock  is  qaaitz 
mixed  with  talcose  slate.  This  mine  has  been  worked  at  intervals  for  three  or 
four  years,  but  steadily  for  18  months,  by  one  man,  who  throws  the  quartz  upon 
the  road,  where  it  is  ground  fine  by  the  heavy  wagons  passing  over  it,  and  then 
he  shovels  the*  dust  into  his  sluice,  which  runs  along  the  road,  and  catches  the 
gold.     Thi.3  is  the  only  lode  mine  worked  on  this  plan  in  the  State. 

CAEPETfiEE.— Adjoining  the  Eatcliffe  mine  and  on  the  same  vein  is  the  Car- 
penter mine,  on  which  a  five-stamp  mill  was  erected  in  1855.  The  mill  was  moved 
to  Angels,  and  the  mine  is  now  lying  idle. 

PuENELL. — The  Purnell  mine,  600  feet,  adjoining  the  Carpenter,  has  been 
worked  ior  five  or  six  years,  and  a  10-stamp  mill  is  now  going  up  on  it. 


SECTION    VI. 
AMADOE  COUNTY. 

Amador,  one  of  the  smallest  mining  counties  of  the  State,  and  also  one  of 
the  moat  prosperous,  lies  between  the  Mokelumne  and  Cosumnes  rivers,  extending 
from  the  summit  of  the  Sierra  to  near  the  plain,  with  a  length  of  50  miles  and 
an  average  width  of  14.  It  owes  its  prosperity  chiefly  to  the  mother  lode,  which 
crosses  tiio  county  about  13  miles  from  the  western  boundary,  and  has  within 
three  miles  throe  mines,  which  have  all  been  worked  continuously  for  15  years, 
have  probably  produced  not  less  than  $8,000,000,  and  form  the  most  remarkable 
cluster  of  quartz  mines  on  one  vein  in  the  State.  Twelve  miles  further  east, 
near  Volcano,  there  is  another  rich  quartz  mining  district,  wliich  has  some  pecu- 
liar features-  Otherwise,  the  county  has  not  muoh  wealth.  It  has  no  gi-eat 
thoroughfare  leading  across  the  mountains,  no  place  of  fashionable  summer 
resort,  no  productive  mines  of  copper,  no  extensive  hydraulic  claims,  few  rich 
surface  placers,  and  no  quarries  of  marble  or  deposits  of  plumbago. 

The  agiicultm-o  of  the  county  is  prosperous  but  not  extensive;  The  fermere 
do  not  aim  to  do  more  than  supply  the  home  demand,  except  in  wine,  and  for 
that  there  is  no  regular  market  ae  yet.  The  county  has  a  largo  number  of  vine- 
yards, and  they  ai-e  cultivated  with  care.  Timber  is  abundant  in  the  eastern 
part  of  the  county,  but  scanty  in  the  western. 

Near  the  eastern  boundary,  at  an  elevation  of  10,000  feet  above  the  sea,  is 
Silver  lake,  a  mile  long  and  a  hali  mile  wide,  surrounded  by  beautifi^l^pq^qCT'[c 
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It  will  probably  become  a  favorite  summer  resort  at  some  future  time,  when 
better  means  of  access  are  provided. 

A  road  following  up  tlie  main  divide  between  the  Oosunmes  and  Mokelumne 
rivers,  in  this  comity,  leads  across  the  Sierra  Nevada  through  the  Carson  pass. 
It  was  made  at  considerable  expense,  but  there  is  not  mnch  travel  on  it. 

The  most  remartable  topographical  feature  of  the  county  is  the  Jackson 
biitte,  which  rises  l,200feetabovetheadja«ent  country,  five  miles  from  the  county 
seat.  In  fonn  it  is  a  regular  cone,  with  a  sharp  peak,  and  there  are  no  signs  that 
it  ever  had  a  crater,  alQiough  it  has  often  been  spoken  of  as  an  extinct  volcano. 

JaKikson  creek,  Sutler  creek.  Dry  creek,  and  Indian  oreek,  which  drain  the 
county  between  the  rivers  that  serve  as  boundaries,  all  go  dry  in  the  spring. 
Water  is  supplied  by  28  ditches,  with  an  aggregate  length  of  433  miles  and  an 
aggregate  cost  of  $1,154,500.  The  only  Targe  ditches  are  the  Butte,  Amador, 
and  Volcano  ditches. 

The  county  debt  is  $100,000,  and  the  State  and  county  taxes  together  are 
$3  20  on  the  $100  of  assessed  value. 

Jacltson,  the  county  seat,  formerly  had  rich  placers  in  its  neighborhood,  but 
now  depends  chiefly  upon  quartz.  Sutter  Creek  is  the  chief  town  and  business 
oenti'e  of  the  county.  It  ranks  nest  to  Grass  Valley  for  the  production  of  quartz 
gold.  Amador  and  Diytown  ai-e  other  towns  situated  on  or  near  the  mother 
lode.  Volcano,  the  only  placer  mining  town  in  the  county  now  producing  much 
gold,  is  on  the  lime  belt,  and  has  diggmgs  very  similar  to  those  of  Columbia  and 
Murphy's.  Butte  City,  which  depended  on  shallow  placers  and  was  once  popu- 
lous and  prosperous,  is  now  exhausted  and  abandoned.  Buena  Vista,  Forest 
Home,  Willow  Springs,  Slabtown,  Clinton,  and  Aqueduct  City  are  also  worked 
out.  Tiddletown  tas  a  few  good  hydraulic  claims,  and  Lancha  Plana  several 
that  pay  a  little  more  than  expenses,  lone  City  is  surrounded  by  a  fertilo 
fanning  land,  and  there  ai-o  more  than  1,000,000  vines  in  the  vicinity. 

The  quartz  mines  of  the  county,  as  a  class,  were  unpiofitable  previous  to 
1858,  but  since  that  year  they  have  been  steadily  impiovmg,  and  the  white  pop- 
ulation has  been  increasing.  It  is  estimated  bj  county  oSicers  who  have  occa- 
sion to  make  close  observation,  that  1,000  Chmimen  have  left  the  county  this 
year. 

Several  high  ridges  or  divides  that  come  down  fiom  tho  Sierra  are  supposed 
to  consist  chiefly  of  gravel  with  rich  auriJ'orouB  stiata  m  them,  but  there  is  no 
'proof  of  the  correctness  of  this  theory  save  the  general  resemblaJice  of  these 
ridges  to  others  known  to  be  auriferous. 

Volcano. — The  town  of  Volcano,  situated  on  the  lime  belt,  18  miles  east- 
ward from  Jackson,  was  so  named  because  it  is  in  a  deep  basin,  and  the  first 
miners  at  the  place  supposed  they  were  in  an  extinct  crater.  This  supposition 
has  not  been  accepted  as  correct  by  scientific  men  generally  who  have  visited 
the  place,  although  there  are  many  marks  of  volcanic  outflows  in  the  neighbor- 
hood. The  diggings  here  are  very  similai'  to  those  of  Murphy's  and  Columbia 
on  the  lime- belt  further  south,  and  the  same  difficulties  of  drainage  have  been 
experienced. 

On  China  Hill,  south  of  Volcano,  are  the  following  hydraulic  cl^ms  : 

Eoss  &  Co.,  300  by  100  feet,  have  boon  at  work  since  1S5S,  and  have  made 
$5  or  $6  per  day.  Duiing  the  last  throe  years  thi-ee  men  have  been  employed. 
Their  claim  is  80  feet  deep. 

Goodrich  &  Co.  have  200  by  100  feet,  have  worked  for  12  years,  and  have 
not  found  very  good  pay.  The  claim  is  SO  feet  deep,  and  will  last  four  or  five 
yeai-s.     There  are  two  men  at  work. 

Farrin  &  Co.  have  300  by  100  feet,  and  are  working  to  a  depth  of  20  feet, 
below  which  they  have  no  drainxige,  and  must  hoist  then-  dirt.  The  claim  has 
been  worked  at  intervals  for  13  years,  and  now  employs  three  men. 

The  Murphy  &  Co.  claim  is  300  by  100  feet  on  the  surface,  and  100  feet  deep, 
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has  paid  from  $8  to  SIS  per  day  to  tlie  liaiid  until  within  the  last  year,  and  lately 
has  BOt  paid  exjwnses. 

There  have  been  a  number  of  other  claims  on  Ohina  Hill,  bat  they  are  either, 
abandoned  or  of  little  not«. 

At  the  mouth  of  China  gulch  are  the  following  damp-box  claims : 

Foster  &  Co.  have  400  by  150  foot,  employ  six  or  seven  men,  and  have  been 
at  work  since  1833,  excepting  from  1858  till  18C2,  when  they  were. idle,  waiting 
for  the  completion  of  the  open  cut  to  give  them  drain^e.  In  1866  Uiey  took 
out  $8,500  clear  of  expenses.  The  claim  will  last  tlaee  years,  and  is  worked 
only  in  the  summer. 

Sullivan  &  Co.  have  200  by  150  feet,  commenced  work  in  1865,  and  have 
made  $3  or  $4  per  day  to  the  hand.  They  employ  four  men,  and  their  claim 
ivill  last  two  years. 

AxDistrong  &  Co.  have  800  by  150  feet,  and  employ  five  men.  They  com- 
menced work  in  1852,  and  made  good  pay  till  1857,  when  wmk  was  stopped  tor 
want  of  drainage.  In  1861  they  began  t^in,  and  did  well  till  1866,  in  which 
they  only  paid  expenses.  This  year  they  are  again  getting  good  pay.  The 
claim  will  last  seven  or  eight  years.     It  is  worked  only^  the  summer. 

Hayt  &  Oo,  have  a  very  small  claim. 

On  Jlabala  Flat,  (Goodrich  and  Co.  have  a  hydraulic  claim,  200  by  100  feet. 
Thoy  have  worked  since  1856,  and  have  made  wages  until  lately.     Two  meo 


On  Volcano  Flat  are  the  following  dump-box  claims,  which  are  worked  only 


Tonill  &  Oo.  have  400  by  100  feet,  and  employ  six  men.  The  claim  has 
been  worked  since  1861,  and  has  paid  very  well. 

Green  &  Co.  btf/e  300  by  100  feet,  employ  five  men,  have  been  at  work  since 
1861,  and  have  made  good  pay. 

The  Italian  claim  Las  been  worked  since  1865,  and  pays  well. 

Cerrelli  &  Co.  have  been  at  work  since  1865,  and  have  obtained  good  pay. 

Much  gi'ound  now  occupied  for  gardening  purposes  in  Volcano  will  be  mined 
out  within  three  or  four  years. 

Quartz  Regulatioks  of  Amadob. — In  Amador  coimty,  each  district  has 
i  own  mining  regulations  for  qnartz,  as  well  as  for  placer  mining.     If  a  claim 

not  within  the  Umits  of  any  district,  it  may,  according  to  custom,  lie  recorded 

the  nearest  district,  and  held  under  its  laws. 

In  the  Volcano  district  a  lode  claim  for  one  person  is  800  feet  on  the  vein,  and 
75  feet  on  each  side. 

In  the  Pinegrove  district  a  daim  for  one  person  is  300  feet,  and  100  feet  on 
each  side,  and  in  this,  as  in  the  Volcano  district,  one  day's  work  is  necessary  each 
month  to  hold  eaeh  share. 

In  the  Volcano,  Pinegrove,  Clinton,  and  Jackson  districts  a  company's  claim, 
nomatterhowlarge,  may  be  held  for  ayear  by  doing  work  to  the  amount  of  $500, 
posting  a  notice  on  the  claim,  and  filing  notice  with  the  recorder  that  each  work 
has  been  done. 

In  the  Jackson  district,  if  the  company  is  a  small  one,  it  may  do  work  to  tho 
amount  of  $20  for  each  share,  and  this  will  hold  tho  claim  for  a  year. 

There  are  no  pocket  veins  in  Amador  county  similar  to  those  at  West  Point, 
iu  Calaveras  county,  or  at  Bald  mountain,  in  Tuolumne.  The  limestone  at 
Volcano  is  full  of  bunches  of  quartz,  but  thoy  arc  not  large  enough  to  work,  and 
there  ai'e  no  regular  veins. 

In  the  vicinity  of  Volcano,  most  of  the  quarts  veins  out  across  the  slates  at 
an  angle  of  45",  and  run  between  15  and  30°  east  of  north. 

Eivan  couraes  are  abundant  in  the  limestone. 

Qtjabtz  Veiks  about  Volcano. — The  quartz  lodes  in  the  vicinity  of  Voicimo 
generally  run  northeast  and  southwest,  cnt  across  the  slates,  contain  considerable 
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portions  of  antimony,  aisenie,  lead,  and  zinc,  'witli  traces  of  tellurium,  and  are 
intersected  by  elvan  courses,  whioli  ran  nortli  and  south,  and  dip  to  the  west  at  aji 
angle  of  70°.  The  elvan  conrses  are  usually  from  one  foot  to  four  feet  in  thickness, 
and  the  intervals  between  them  are  very  irregular,  Quajtz  veins  crossed  by  elvan 
courses  are  usually  poor  near  the  intersections.  Those  lodes  which  run  with 
the  ooursee  are  very  spotted,  rich  in  some  places,  and  poor  in  others..  Where 
the  quartz  is  tliicit  in  these  veins,  it  is  richer  than  iu  the  narrow  places.  Pockets 
and  coarse  gold  are  rare. 

Marlbtte. — The  following  mines  are  on  the  mother  lode  or  ite  branches.  The 
Marletfe,  800  feet  long  on  the  mother  lode,  neax  the  Mokelumne  river,  is  reputed 
to  be  rich,  but  unprovable  on  account  of  the  high  cost  of  working.  There  is  a 
lO-stamp  mill  which  has  been  idle  a  year  and  a  half. 

Coney. — The  Coney  mine,  800  feet  long,  is  half  a  mile  south  of  Jackson,  on 
a  vein  which  is  30  feet  west  of  the  main  mother  lode,  and  can  be  traced  for  10 
miles  by  its  croppings.  The  dip  in  this  mine  is  72°  to  the  northeast.  The  lode 
is  nine  feet  wide.  The  deepest  workings  are  200  feet  from  the  surface,  and  drifts 
have  been  run  300  feet  on  IJie  vein,  all  of  which,  so  far  as  examined,  is  pay  rock. 
For  150  feet  from  the  aijriaee  there  is  mnch  slate,  and  lower  down  the  vein-stone 
is  all  quartz.  Near  the  hanging  wall  is  found  ribbon  rook,  containing  some  Iree 
gold,  whioh  is  rare  elsewhere.  Five  per  cent,  of  the  vein  matter,  and  in  spots 
20  per  cent.,  is  sulphurots,  whioh  yields  $7  50  per  ton  oi  unconcentrated 
rock,  and  $200  per  ton  of  clean  sulpW-ets.  The  free  gold  yields  |6  per  ton, 
BO  the  total  yield  may  be  pat  down  as  Stl3  50  per  ton.  The  mill  has  16 
stamps  in  four  batteries.  Hendy's  conceniiater  and  ehiices  are  used  in  concen- 
tration. It  was  necessaiy  for  the  purpose  of  working  this  mine  with  a  profit  to 
have  a  chlorinatioa  establishment,  which  has  been  erected.  The  furnace  is  17 
feet  long,  12  feet  wide,  and  8J  feet  high  outside,  with  a  smoke-fltack  2C  feet  high. 
There  ai'e  two  reverberatory  hearths  one  over  the  other,  and  eaah  10  feet  square, 
with  a  capacity  to  hold  a  ton  and  a  half.  There  ai-e  13,000  brick,  fifty  perch 
of  stone,  and  five  cubic  yards  of  soapstone  in  the  furnace,  which  it  is  supposed 
will  last  tlu'ce  years.  A  charge  is  roasted  13  hours  in  each  hearth,  so  that  the 
furnace  has  a  capacity  to  roast  three  tons  in  24  hours.  The  total  cost  of  the 
establishment  was  $3,100,  and  the  cost  of  the  chlorination  is  estimated  at  $25  per 
ton  of  sulphurets.     A  cord  of  wood  costing  $4  is  consumed  in  roasting  three  tons. 

Blue  Jacket. — Adjoining  the  Coney  on  the  north  is  the  Blue  Jacket  mine, 
1,000  feet  long.  The  shaft  is  down  100  feet  deep.  Only  tl  35  per  ton  of  ft-ee 
gold  has  been  obtained,  and  $100  per  ton  from  tlie  concentrated  sulphurets.  No 
work  is  being  done  now. 

Trowbridge. — The  Trowbridge  adjoining  has  1,200  feet,  and  is  at  work, 
but  is  not  crushing.     The  Adams  mine  on  the  same  vein  is  not  crushing. 

Gneida. — The  Oneida  mine,  3,000  feet  long,  is  a  mile  and  a  half  north  of 
Jackson,  on  the  mother  lode.  The  course  there  is  nearly  north  and  south,  and 
the  dip  to  the  eastward  from  65°  to  80°.  The  main  shaft  is  500  feet  deep,  and 
drifts  have  been  ran  about  600  feet  on  the  vein;  the  width  is  from  10  to  40  feet; 
the  foot-wall  is  slato,  and  the  hanging  wall  greenstone.  The  quartz  is  white 
and  blue,  with  some  ribbon  rock  which  contains  more  free  gold  than  is  found  in 
other  parts  of  the  vein.  There  is  a  black  putty  gouge  on  the  foot-wall.  There 
are  two  pay  chimneys,  whioh  dip  to  the  north,  and  all  the  rock  in  them  is  pay. 
The  quartz  within  six  or  eight  feet  of  the  hanging  wall  yields  $30  or  $40  per 
ton,  but  the  average  of  all  worked  is  #17  50  per  ton.  ^1  tho  ore  heretofore 
worked  has  been  taken  from  one  pay  chimney,  whioh  is  300  feet  long,  horizon- 
tally, at  the  surface,  and  400  feet  long  at  a  depth  of  400  feet.  The  vein  pinches 
out  at  the  ends  of  the  pay  chimneys,  so  that  there  is  very  little  barren  rock.  The 
walls  are,  in  places,  as  smooth  as  glass.  The  mine  is  opened  so  that  there  is 
ore  enough  ia  sight  to  supply  60  tons  per  day  for  five  years. 

The  mine  was  discovei'edin  ISSlby  ahunter  who  chased  a-rabbit  to  some 
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large  quartz  ci-oppings,  in  wltich,  after  a  brief  examination,  ho  found  rich  speci- 
mens of  gold.  Since  then  work  haa  been  proseuuted  continuously  and  ivith 
almost  constant  profit.  Three  or  four  mills  were  boiit  snceessively,  and  the 
mine  has  changed  hands  a  dozen  times.  Many  thousand  tons  of  quartz  have 
been  crushed  from  it,  but  there  is  no  record  of  its  eaily  yield.  lu  eight  months 
preceding  June  1,  1867,  $135,000  were  taken  from  7,710  tons,  at  an  expense  of 
$5  per  ton,  leaving  $13  50  net  per  ton.  The  present  owners  have  not  had  pos- 
session long,  and  Uiey  have  expended  mnch  in  opening  the  mine  and  putting  the 
mill  info  goi>d  condition.  The  superintendent  says  that  if  the  proprietors  had 
not  had  a  considerable  sum  of  money  at  their  control  after  purchasing  the  mine, 
they  would  have  been  ruined,  since  without  the  repairs  and  the  new  shafts  and 
levels  they  could  have  got  nothing. 

The  mill  has  60  stamps,  and  is  driven  by  steam.  Amalgamation  begins  in 
the  battery,  and  continues  on  copper  aprons  below;  then  there  are  shaking- 
tables,  hlaJiets,  copper  sluices  60  feet  long,  blankets  again,  and  sluiCM.  The 
screen  is  No.  4,  punched  in  slots.  One  .per  cent,  of  the  ore  is  sulphnrets,  which, 
when  concentrated,  yield  8300  to  the  ton. 

Haywakd. — The  Hayward  mine,  one  of  the  most  valuable  go!d  mines  of  Cali- 
fornia, is  1,800  feet  long,  and  includes  two  old  claims  known  as  the  Eureka  and 
the  Badger.  The  average  width  of  the  vein  is  13  feet,  and  the  dip  75°  to  the 
east.  All  the  rook  is  taken  out.  The  hanging  waU  is  of  hard  serpentine;  the 
foot-wall  is  of  slate,  polished  smooth.  The  foot-wall  swells  so  that  the  mine 
closes  entirely  up  behind  the  workmen,  and  saves  the  trouble  of  leaving  pillars, 
and  prevents  any  apprehension  of  caving  in.  There  is  a  continuous  black  putty 
gon^.  There  is  only  one  pay  chimney,  and  that  is  500  feet  long,  horizontally, 
on  the  surface,  and.  at  1,300  feet  below  the  surface  the  supposed  length  is  600 
feet.  The  walls  come  together  at  the  ends  of  the  pay  chimney,  which  di[B  to 
the, north  at  an  angle  of  about  80°.  The  deepest  incline  is  1,230  feet  deep,  the 
greatest  depth  i-eached  in  the  mines  in  California.  The  surface  of  the  earth  at  Sui- 
tor ci-eek  is  900  feet  above  the  sea ;  so  the  lowest  drifts  in  the  Hayward  claim  are 
300  feet  below  the  sea  level.  Work  was  commenced  in  1852,  and  has  been  con- 
tinued uninterruptedly  since.  A  10-stamp  mill  was  erected  on  the  Eureka  claim 
in  1852.  A  new  mill,  with  20  stamps,  was  erected  in  1856,  and  20  more  were 
added  the  next  year.  A  10-stamp  mill  was  built  on  the  Badger  or  southern 
claim  in  1854,  and  sk  naore  stamps  were  added  in  1857.  Mr.  Hayward,  the 
present  owner,  obtained  a  controlling  interest  in  the  Badger  in  1854,  purchased 
the  Eureka  in  1858,  and  became  sole  owner  of  the  Badger  in  1859,  thus  con- 
solidating the  two  cMms.  There  ai'e  three  shafts — the  southern  760  feet  deep, 
the  middle  960,  and  the  northern  1,330. 

At  the  level  of  760  feet  a  pillar  has  been  and  is  to  be  left  to  catch  the  water 
which  comes  from  the  surface.  About  45,000  gallons  were  hoisted  daily  in  buck- 
ets in  the  oaxly  part  of  June — 25,000  fern  the  southern  and  20,000  from  the 
northern  part  of  the  mine.     In  February  and  March  the  quantity  waa  twice  as 

T]iere  are  two  mills  now,  with  56  stamps,  and  with  capacity  to  crush  80  tons 
per  day,  but  at  times  much  quartz  is  sent  to  custom  mills.  The  gold  is  nearly 
al!  free,  and  the  amalgamation  is  effected  chiefly  in  the  mortar  and  on  copper 
aprons.  The  snlphnrets  are  saved  in  sluices.  For  the  first  20,0  feet  the 
Badger  mine  did  not  pay,  and  it  was  with  the  utmost  difficulty  that  the  mill 
was  kept  going,  but  the  vein  appeared  to  he  getting  wider  and  the  quartz  richer, 
and  work  was  continued,  with  some  trust  from  the  laborers,  until  the  receipts 
exceeded  the  expenses ;  and  soon  after  the  two  claims  were  consolidated  the 
Haywai^d  took  a  leading  position  among  the  mines  of  the  State,  Within  510 
feet  of  the  surface  the  avenge  vield  did  not  exceed  $10  or  $11  per  ten,  and  now 
it  is,  according  te  report,  $27,  with  a  wide  vein  and  125,000  tons  of  ore  in  sight — 
enough  to  keep  the  two  mills  going  for  five  years.    The  proprietor  of  the  mine 
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has  a  great,  fear  of  being  suspected  of  seeking  publicity,  and  he  refuses  to  give 
information  about  the  details  of  his  receipts  or  expenses,  or  even  to  communi- 
cate hia  experience  in  or  his  opinions  abont  quartz  mining.  It  is,  therefore, 
necessary  to  rely  upon  the  statements  of  persons  not  connected  with  the  mine 
for  the  yield ;  and  they  say  the  total  yield  has  been  $6,000,000 ;  the  gross  yield 
last  year  per  ton  $27  ;  the  net  yield,  $22  per  ton ;  the  amount  of  rock  worked 
in  1866,  30,000  tons ;  and  the  profit  of  that  year,  $660,000.  Much  rock  is  at 
times  sent  to  custom  mills  to  be  reduced.  The  qnartz  in  sight,  it  is  estimated, 
w-iH  yield  $3,375,000  gross,  and  #3,750,000  net. 

Sixty  miners  are  employed,  12  blacksmiths  and  engineers,  and  25  others  as 
feeders,  amalgamatere,  teamsteiis,  &c.  The  miners  and  laborers  in  the  mill 
work  by  two  shifts,  a  day  shift  and  a  night  shift  of  10  hours  each ;  and  at  the 
end  of  each  week  the  shifts  change,  so  that  each  man  works  in  the  night-time 
one  week  and  in  the  day-time  the  next.  The  rock  is  carried  from  the  mine  to 
the  mill  on  a  tramway. 

Railroad. — The  Bailroad  mine,  800  feet  long,  has  been  worked  four  years, 
has  produced  '#70,000,  and  has  had  much  rock  which  yielded  $15  per  ton,  A 
depth  of  340  feet  has  been  reached,  and  drifts  have  been  run  300  feet  on  the 
vein.     ITtere  is  no  mill  connected  with  the  mine. 

LoaiHG  Hill. — The  Loring  Hill,  700  feet  abreast  of  the  Bailroad  mine,  on 
another  branch  of  the  mother  lode,  was  worked  for  ten  years,  paid  from  $5  to 
$12  per  ton,  and  has  been  idle  for  five  years.  Work  is  soon  to  be  resumed.  A 
depth  of  150  feet  was  reached. 

WiLDMAS. — The  Wildman,  1,130  feet  long,  has  reached  a  depth  of  530  feet 
and  has  run  200  feet  on  the  vein.  There  is  a  IS-stamp  mill,  which  is  busy  at 
custom  work. 

LmcoLB". — The  Lincoln  mine,  2,078  feet  long  on  the  mother  lode,  is  half  a 
mile  north  of  Sutter  creek.  The  course  of  the  vein  there  is  north  17°  west,  the 
dip  about  75°  to  the  eastward,  and  the  width  six  feet.  A  depth  of  669  feet  has 
been  reached  in  one  shaft  and  270  in  another ;  and  diifts  have  been  run  400  feet 
on  the  vein.  There  are  two  pay  chimneys,  one  150  and  the  other  250  feet  long. 
Tlicy  dip  slightly  to  the  north,  although  their  lines  are  irregular.  The  mine  has 
been  worked  since  1851,  with  the  exception  of  a  couple  of  years.  About  3,500 
tons  have  been  extracted  annually  while  the  mine  was  worked.  Work  was 
stopped  in  November,  1866,  and  is  to  be  resumed  next  year.  There  is  a  20- 
stamp  water-mill,  which  is  now  doing  custom  work  for  Hayward.  Tlie  mill 
catches  90  per  cent,  of  its  gold  in  the  mortar,  3  per  cent,  on  the  apron,  5  per 
cent,  on  the  shaking  table,  and  2  per  cent,  on  blankets. 

Comet. — The  Comet  mine,  on  the  mother  lode,  north  of  Sutter  creek,  is  750 
feet  long,  and  a  depth  of  145  feet  has  been  reached.  The  mine  is  now  being 
opened  to  a  greater  depth. 

Hbebeetville. — The  Herbertville  mine,  1,200  feet  long  on  the  mother  lode, 
a  mile  north  of  Sutter  creek,  was  worked  from  1851  till  1859,  but  never  was 
profitable,  though  some  good  qnartz  was  found.  A  depth  of  600  feet  was 
reached.    There  was  a  30-stamp  mill,  which  was  bnmed  down. 

ICeystone. — The  Keystone  mine  includes  claims  on  two  distinct  lodes — 3,000 
feet  on  the  Keystone,  which  nins  north  48°  west,  and  dips  eastward  at  an  angle 
of  52° ;  and  840  feet  on  the  Geneva,  which  is  280  feet  east  of  the  Keystone, 
has  a  dip  of  64°,  and  a  width  varying  from  3  to  7  feet.  I'he  foot  wall  of  the 
Geneva  vein  ia  slate,  and  the  hanging  wall  is  a  hard  greenstone.  The  average 
width  of  the  Keystone  is  10  feet.  Professor  Ashbumer,  in  a  report  on  the  mine, 
says  ''the  wall  of  this  (Keystone)  vein  on  the  west  is  generally  hard,  well-de- 
fined, and  regular ;  on  the  east  it  is  softer,  and  frequently  incorporated  with  the 
quartz.  The  ground  in  many  places  is  loose,  and  the  vein  seems  to  have  been 
subjected  to  great  pressure,  crushing  the  quartz  to  powder."  There  are  many 
hrases  of  homblendic  slate  in  the  Keystone  vein,  on  which  vein  most  of  the  work 
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is  now  T>eing  done.  The  (juartz  is  mixed  with  black  and  green  talcose  slate, 
and  the  green  contains  good  pay.  The  Geneva  vein  contains  good  pay  rock, 
Itut  itia  harder  than  the  Keystone,  It  is  calcnlated  that  the  two  veins,  if  tliey 
maintain  their  present  dip,  will  nnlte  at  a  depth  of  1,800  feet  The  deepest 
shaft  is  down  375  feet,  aaid  drifts  have  heen  ron  450  teet,  in  pay  all  the  way. 
The  mine  was  opened  in  1851,  and  has  been  worked  contjnnously  wnce.  The 
total  quantity  of  rock  worked  has  been  44,000  tons;  the  average  yield  per  ton, 
$16  ■  the  total  yield,  $700,000.  The  croppings  were  rich.  ITie  present  mill 
has  twenty  stamps,  and  is  driven  by  steam.  Most  of  the  gold  is  caught  by 
amalgamarion  in  the  mortar,  and  on  the  copper  apron  below  the  screen ;  next  to 
which  are  blankets,  and  the  tailings  from  them  are  ground  in  Hepbni-n  and 
Peterson  pans,  and  amalgamated  in  settlers ;  and  the  pnlp  is  concentrated  ^ain 
for  sulphurets  in  Prater's  concentrator.  The  rock  contains  one  and  a  quarter 
per  cent,  of  aulphurets  which  are  gold.  The  present  average  yield  is  #16  per 
ton,  and  17,000  tens  have  been  worked  in  the  last  two  years.  The  yield  from 
December  8,  1865,  till  December  21,  1866,  was  $135,333  30 ;  the  dividends, 
331,300;  the  amount  spent  in  building,  $34,000;  the  cwn-ent  expenses, 
$50,033  30 ;  and  the  total  profits,  $85,300. 

Speisg  Hill. — On  another  branch  of  the  mother  lode,  abreast  of  the  Key- 
stone, is  the  Spring  Hill  mine,  1,200  feet  long,  which  has  been  worked  to  a 
depth  of  350  feet,  has  turned  out  50,000  tons  of  rook,  but  has  paid  little,  if  any- 
thing, beyond  expenses.  There  is  a  SO-stamp  mill,  which  ia  now  idle,  with 
the  exception  of  five  stamps  employed  on  custom  rock. 

Amadok, — Adjoining  lie  Spring  Hill  on  the  north  is  the  Amador,  which  is 
1,300  feet  long  and  waa  workf^  in  early  days  to  a  depth  of  240  feet. 

Bunker  Hill, — The  Bunker  Hill,  1,200  feet  long,  has  been  at  work  since 
1854,  and  has  reached  a  depth  of  350  feet.  The  vein  is  six  feet  wide,  and  the 
rock  yields  $10  per  ton,  leaving  $3  profit.  There  are  several  faults  in  the  lode 
within  the  limits  of  this  claim.  TTie  mine  and  an  eight-stamp  mill  belonging  to 
it  are  the  property  of  gentlemen  i-esiding  in  San  Francisco  and  in  Boston. 

Hazard. — Tlie  Hazard  mine,  SOO  feet  long,  is  not  worked  now,  but  has  pro- 
duced 5,000  tons  of  rock,  some  of  which  yielded  $15  per  ton.  The  vehi  is  thrpo 
feet  wide,  and  there  is  an  eight-stamp  mill. 

Loyal. — The  Loyal,  600  feet,  has  a  20-stanip  mill,  and  both  mine  and  mill 
ai'e  idle. 

Italian. — The  Italian  mine,  340  feet  long,  has  a  six-stamp  mill,  and  has 
crushed  2,000  tons  of  quarts,  but  is  now  idle,  and  has  been  for  two  years.  It 
paid  very  well  near  the  surface. 

Seaton. — ^The  Seaton  mine,  a  mile  and  a  quarter  east  of  Dry  Town,.is  1,200 
feet  long  on  the  mother  lode,  which  there  averages  30  feet  wide.  About  10,000 
tons  of  quartz  have  been  worked,  yielding  $9  per  ten,  and  leaving  a. small  profit. 
Tliere  is  a  40-stamp  mill  which  has  a  40-tbot  wheel  to  drive  it  when  water 
is  abundant,  and  a  60-liorse  power  st«am-engine  for  other  times.  The  mill  ia 
DOW  idle  waiting  for  the  ftirther  opening  of  tlie  mine.  The  deepest  works  are 
500  feet  from  tlie  smface.  Tlie  mine  waa  purchased  a  couple  of  years  since  by 
a  San  Francisco  company,  which  has  expended  $150,000  in  improvements. 

PoTOSi. — Th«  Potosi  mine  ia  800  feet  long,  has  been  worked  since  1852,  and 
has  a  good  pay  chimney  four  feet  wide.     There  is  a  IG-atamp  mill  on  the  mine, 

We^teb.— ^The  Webster  mine,  600  feet  long,  was  worked  for  a  long  time, 
but  the  rock  paid  only  $7  per  ton  leaving  no  profit,  so  the  mill  which  once 
belonged  to  the  mine  was  moved  away  and  work  was  stopped.  The  average 
widtli  of  the  vein  was  six  feet. 

Pltmotith. — The  Plymouth  mine  is  1,200  feet  long  on  the  miun  mother  lode 
and  has  other  claims  on  branch  veins.  The  lode  is  twelve. feet  wide  there  on  an 
average,  and  the  rock  now  worked  yields  $8  per  ton,  at  a  depth  of  400  feet 
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The  quartz  obtained  within  300  feet  of  the  surface  paid  115  per  ton.  There  ia 
a  15-stainp  water-mill  driven  by  a  water-wheel  38  feet  in  diameter, 

Ekteepbise. — The  Enterprise  mine  has  a  10-stamp  mill,  which  commenced 
to  ran  in  the  spring  of  this  year. 

BiCHMOOT). — The  Richmond  miao,  1,200  feet  long,  is  being  prospected,  and 
its  10-atamp  mill  ia  etanding  idle. 

MeadeiJs  Sulphdebt  "Works, — ^Meader's  sulphuret  worts,  a  mile  and  a  haK 
east  of  Sutter  creok,  was  fitted  up  with  machinery  invented  by  Mr.  Ambler,  con- 
sisting of  a  sizer,  grinder,  concentrator  and  pan,  but  the  establishment  has  not 
been  successfal.  The  grindei'  is  constructed  somewhat  like  a  coffee-mill,  of  cast 
iron,  with  ridges  running  downward  on  a  cone  working  against  other  ridges 
running  in  a  contrary  direction  in  a  hollow  cone, 

BoSE. — Kose's  mul  has  eight  stamps,  and  was  formerly  occupied  aa  the  sul- 
phuret establishment  of  Mr.  Thoss.  It  was  standing  idle  in  June  for  repairs. 
The  mine  which  is  to  supply  it  with  quartz  had  been  opened  at  that  time  to  a 
depth  of  150  feet  and  to  a  length  of  60  feet. 

WoLVBRHfE. — East  of  Jackson,  on  another  vein,  is  the  Wolverine  mine, 
1,000  feet.  It  was  opened  by  a  tunnel  100  feet  long,  and  500  tons  3oelded 
$4,  40  per  ton  of  free  gold.     No  work  is  being  done  now. 

Keaesing. — The  Kcarsingmill  was  fu-st  erected  at  Big  Bar  on  the  Mokelumne 
river  in  1855,  and  was  moved  in  1863  to  the  vicinity  of  Jackson  to  be  used  as 
a  custom  mill.     It  has  four  stamps  and  Ambler's  pan. 

Hinckley. — The  Hinckley  mine,  near  the  town  of  Jackson,  is  on  a  vein  not 
traced  elsewhere.  The  claim  is  600  feet  long,  and  it  has  been  opened  to  a  depth 
of  50  feet.  There  are  two  veins—one  from  three  to  seven  feet  in  width,  and  the 
other  pinches  out.  About  S15,000  have  been  taken  out  in  a  hand  mortar;  and 
some  rook  crushed  in  a  mill  yielded  $12  per  ton.  Much  of,  the  gold  is  black  or 
purplish,  offering  a  singtilar  contrast  to  the  white  quartz  in  which  it  is  found; 
The  vein  waa  first  struck  in  digging  a  csIIm,  and  the  gold-bearing  quartz  was 
in  June  still  visible  in  the  cellar  wall.  Some  of  the  gold  is  found  in  little  sheets 
or  leaves  colled  up  or  ried  up  in  a  very  singular  and  onaecountable  manner. 

Atchisok. — Atohison's  mill,  one  mile  north  of  Jackson,  built  in  1867,  has 
20  stamps,  and  is  employed  on  custom  work.  It  was  built  to  work  an  nnopened 
mine,  but  after  opening  no  pay  was  found. 

ToBBS. — Near  the  Atchison  mill  is  Tubba'  mill,  which  was  moved,  in  1866, 
from  the  vicinity  of  San  Andreas.  It  is  idle  now,  waiting  for  the  opening  of  the 
mine  which  it  ia  to  work. 

Pattgk. — Paugh's  mine,  1,000  feet  long,  is  seven  miles  east  of  Jackson,  The 
vein  has  not  been  found  beyond  the  limits  of  this  claim.  The  course  is  east- 
northeast  by  west-southwest,  with  a  dip  to  the  southeastward.  The  average 
thickness  is  seven  feet,  and  the  walls  are  slate  on  both  sides.  There  is  no  con- 
(innons  gouge,  but  such  as  there  is  is  yellow  in  color.  The  mine  has  been  worked 
for  two  years  and  a  half  and  a  depth  of  175  feet  has  been  reached.  Drifts  have 
been  run  on  the  vein  300  feet.  The  quartz  has  paid  from  the  beginning,  and 
the  average  yield  without  selection  is  $10  per  ton,  and  after  selection  $12  or  $15. 
The  richest  quartz  is  found  near  the  foot  wall.  The  gold  is  fine  and  there  is  no 
"specimen  rock."  There  is  but  littlB  pyritesf  The  mill  has  10  stamps  driven 
by  steam,  and  was  built  in  1865.  The  pulp  is  amalgamated  in  the  batteiy  and 
in  copper  plates. 

Union. — The  Union  or  Stoen  mine,  a  mile  and  a  quarter  south  of  Pine  Grove, 
is  3,000  feet  long  on  a  vein  which  is  eight  feet  thick  on  an  average,  and  runs 
northeast  and  southwest  with  a  dip  of  60°  to  the  southeast.  The  rock  is  a  blue 
ribbon  quartz,  richest  near  the  sides.  One  and  a  half  per  cent,  of  the  vein  matter 
is  sulphuret  of  iron,  lead,  zinc  and  antimony,  and  iJiese  sulphnrets  when  con- 
centrated assay  fiom  $200  to  $6,000  per  ton.  About  600  tons  of  rock  have 
beenworked,  giving  a  yield  of  $11  50  of  free  gold  per  ton;  and  the  rock  heavily 
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1  witt  fiulplmrets  yielded  $4  50  in  the  battery  and  from  $22  to  $130  in 
the  pan.  The  vein  has  been  opened  to  a  deptli  of  197  foot  and  to  a  length  of 
130  feet.  There  ia  a  nine-stamp  steam  mill  buQt  in  1857.  The  proprietor  of 
this  mill  has  used  a  saturated  solution  of  cyanide  of  potaasium,  balli  for  bulk 
with  the  qniotsilver,  and  found  a  gain  of  23  per  cent,  in  the  yield  of  the  gold. 
The  potassium  seems  to  louaen  the  sulphurets,  set  the  gold  fi:ee,  and  keep  the 
quicksilver  clean. 

Tellvrwm. — The  Tellurium  mine,  near  Pine  CJi-ove,  owned  by  a  San  Pi-an- 
cisco  company,  is  3,000  feet  long  on  a,  vein  which  runs  north  40°  east,  dips  to 
the  east  at  an  angle  of  75°,  aud  is  se\  en  feet  wide.  The  walls  are  of  alate,  hard 
on  the  east  and  soft  on  the  west.  The  quartz  is  bluish  in  color,  and  the  pay, 
which  is  one-third  of  the  vein,  near  one  wall  or  the  other,  skipping)  fi,-om  side  to 
aide,  ia  charged  with  seven  per  cent,  of  blue  sulphurets  of  iron,  lead,  antimony 
and  araenio.  The  superintendent  of  the  mine  says  it  contains  tellurium  in  con- 
siderable qnantities,  but  others  say  the  proportion  of  that  metal  is  very  slight. 
There  are  two  pay  chimneys,  each  130  feet  long  horizontally.  A  cross  tunnel 
1,200  feet  long  strikes  the  vein  250  feet  from  the  surface,  and  drifts  have  been 
ran  700  feet  on  the  vein,  or  on  its  s«ppc«ed  course,  for  its  place  appeare  to  be 
usurped  by  a  porphyritic  dike.  The  pay  rock  above  the  level  of  the  tunnel  has 
been  worked  out  and  the  drift  ia  being  extended  in  the  hope  of  striking  aoothev 
pay  chinmey.  The  rock  yields  $35  per  ton  in  free  gold,  and  the  concentrated 
sulphurets  have  been  sold  at  $200  per  ton.  The  mill  was  built  two  years  ago, 
has  10  stamp3,and  amalgamates  in  a  mortar  and  on  coppei' plates.  Itisstandmg 
idle,  waiting  for  the  opening  of  a  new  body  of  pay  quartz.  The  superintendent 
of  this  mine  has  been  in  the  habit  of  making  large  assays  by  mixing  pulverized 
ore  with  10  per  cent,  'of  sawdust  or  cbaJ'coal,  and  moulding  with  a  little  clay 
and  water  into  bricks  which,  after  drying,  are  burned  with  the  assistance  of  veiy 
little  fuel  save  that  in  the  bricks.  He  considers  this  a  very  satisfactory  method 
of  buming  out  the  sulphurets,  and  thinks  there  are  some  ores  which  would  pay 
for  working  altogether  by  this  method. 

Anaconda. — The  Anaconda  mine,  near  Pine  Grove,  is  900  feet  long  on  a 
vein  four  feet  wide.  A  shaft  lias  been  sunk  90  feet  and  drifta  have  been  nm 
100  feet.  Son^e  of  the  rock  has  been  crushed  at  a  custom  mill  and  has  pi^d 
well.     The  mine  ia  wow  being  opened  to  a  greater  depth. 

Thoss.— The  sulphuret  mill  of  W,  H.  Thoss,  near  Pine  Grove,  is  the  only 
establishment  of  the  kind  In  the  State,  and  he  is  the  only  man  who  has  any 
repute  for  possessing  exclusively  any  valuable  metallurgical  aecrets.  He  pays 
high  prices  for  sulphurets,  and  works  them  without  wasting,  and  in  a  few  instances 
he  iiaa  worked  sulphurets  at  a  fixed  price  per  ton  or  on  shares.  Those  for  whom 
he  has  worked  speak  well  of  the  result  obtained,  and  the  general  impression  in 
the  neighborhood  is  favorable  to  his  cliums.  He  says  that  his  process  is  valuable 
only  where  there  are  sulphurets;  that  he  can  extract  90  per  cent,  of  both  gold 
and  silver  at  a  total  expense  of  $6  per  ton ;  and  that  bo  would  rather  have  new 
tlian  old  sulphurets.  In  the  chlorinatron  works  roasting  ia  necessary  and  the 
silver  ia  lost.  Among  those  who  speak  well  of  Mr.  Thoss  are  the  proprietora 
of  the  Sirocco  mine,  who  paid  him  #80  per  ton  for  working  sulphurets,  and 
returned  them  $220  per  ton.  The  mill  consists  of  a  crocodile  crusher  which 
reduces  the  rock  to  the  size,  of  peas,  and  of  two  caat-iron  pans  10  feet  in  diameter, 
cast  in  sections  and  enclosed  in  wood.  These  pans  have  each  four  heavy  green- 
stone midlers  winch  make  25  revolutions  per  minute.  The  pans  take  charges 
of  750  pounds  of  crashed  quartz  or  sulphurets  and  reduce  them  to  impalpable 
powder  in  five  or  aix  hours.  From  the  pans  the  pulp  runs  into  a  lower  chamber 
into  which  nobody  but  the  proprietor  entere,  and  there  his  secret  process  of 
amalgamation  ia  accomplished.  He  says  that  be  makes  from  SIO  to  $600  per 
ton  from  the  material  which  he  purchases,  and  that  the  supply  of  sulphurets 
offered  to  him  for  sale  is  five-fold  more  than  he  can  work.     He  does  not  enlarge 
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Lis  cBtaWishment  because  it  would  be  necessary  to  communicate  liis  secret  to 
others,  and  lie  is  unwilling  to  do  that. 

Crafts. — The  Crafts  mine,  1^800  feet  long,  is  supposed  to  be  on  the  same 
vein  with  the  Anaconda.  The  cowrae  is  east-northeast  and  west-aoutKwest,  and 
the  dip  60°  to  the  southeast.  A  shaft  has  been  sunk  SOO  feet,  and  drifts  have 
been  ran  125  feet  on  the  vein.  The  pay  chimney  dips  60°  to  the  northwestward. 
About  20  per  cent,  of  the  vein  matter  is  represented  to  be  sulphurets  of  iron, 
copper,  zinc,  and  tellurium.     There  is  no  mill,  and  little  work  has  beian  done. 

GoLDEK  Eagle. — ^The  Golden  Eagle  or  Vaughn  mine,  two  miles  and  a  half 
southwest  of  Volcano,  is  900  feet  long  on  a  vein  which  runs  north  and  south, 
crossing  the  slates,  and  ia  three  feet  wide.  A  tunnel  has  been  run  375  feet  on 
the  vein,  and  a  depth  of  170  feet  has  been  attained.  The  rock  yields  $15  per 
ton,  and  the  total  production  has  been  $50,000.  The  mill  was  built  in  1858  and 
rebrult  in  1865.  It  has  10  stamps,  and  ia  driven  by  water.  The  mine  and  mill 
-  liave  been  worked  together,  although  there  are  some  owners  on  the  mine  not 
interested  in  the  mill. 

Bblden. — The  Belden  mine,  owned  by  the  California  Furnace  Company, 
near  Pine  Grove,  is  on  a  vein  which  averages  18  inches  in  thickness,  and  rans 
uorth-northwest.  The  shaft  is  down  250  feet,  and  drifts  have  been  run  800  feet 
on.  the  vein.  The  rock  is  rich,  but  it  pinchea  out  in  places.  The  mine  has  been 
^vorked  for  10  years,  sometimes  at  a  pro&t,  and  sometimes  at  a  loss.  There  is 
a  iive-stamp  mill  and  a  roasting  furnace  in  which  the  rock  was  roasted  as  it  came 
from  the  slopes. 

PxONEER. — The  Pioneer  mine,  three  miles  from  Volcano,  is  on  a  vein  IS 
inches  wide  between  hard  granite  walls.  The  rook  ia  rich  in  sulphurets  of  cop- 
per, ai-senio,  and  antimony.  The  shaft  is  down  80  feet,  and  drifts  have  been  run 
S50  feet  on  tho  vein.  The  rock  yielded  Sl40  of  free  gold  near  the  surface,  but 
that  from  the  deeper  levels  did  not  pay,  the  precious  metal  escaping.  There  is 
a  five-stamp  mill,  which  is  standing  idle  with  the  mine  in  consequence  of  litiga- 
tion. 

.  Mitchell. — The  Mitchell  liiine,  1,200  feet  long,  is  on  a  vein  which  runs  north- 
east and  southwest,  and  is  13  feet  wide.  The  eliaft  is  down  200  feet,  and 
diifts  have  been  run  100  feet  on  the  vein.  Some  of  the  rock  paid  $50  to  tho 
ton,  and  thousands  of  tons  have  been  worked.  The  mine  is  tronbled  by  water, 
and  common  rumor  in  the  neighborhood  says  tho  late  explorations  have  not  been 
in  the  pay  chimney.  There  is  a  20-stamp  mill,  which,  as  well  as  the  mine,  is 
standing  idle. 

.GtOLDEN  Gate. — The  Golden  Gate,  two  milesfromVolcano,  is  1,800  feet  long 
on  a  vein  thi-ee  feet  wide.  A  depth  of  220  feet  has  been  reached,  and  drifts  have 
been  run  350  feet  on  the  vein,  in  pay  chimneys  aU  the  way.  About  8,800  teas 
have  been  worked,  and  rumor  in  the  neighborhood  says  the  yield  has  been 
$45,000,  or  $16  per  ton.  The  mine  is  being  opened  farther,  but  a  10-stamp  mill 
belonging  to  the  mine  is  standing  idle. 

SlKOGCO. — The  Sirocco  mine,  a  mile  and  a  half  west  of  Volcano,  is  2,500  feet 
long,  on  a  vein  which  is  four  feet  wide,  and  runs  north  and  south.  A  depth  of 
.  350:feet  has  been  reached,  and  drifts  have  run  700  feet  on  the  vein.  The  total 
number  of  tons  worked  has  been  9,000,  and  the  avei-age  yield  of  free  gold  in 
1866  was  ©15.  liear  the  surface  some  of  the  rock  paid  $80  per  ton.  Tlie  vein 
grows  wider  and  the  pay  less  per  ton  in  proportion  to  the  distance  from  the  sur- 
face. Ten  per  cent,  of  the  vein  matter  is  sulphurets,  which  yield  on  an  average 
$80  per  ton.  There  is  enough  ore  in  sight  to  keep  the  lO-stamp  mill  busy  for 
two  years.  Before  1867,  the  sulphurets  were  sold  to  Mr,  Thoss;  now  they  are 
savrf.  ■■ 

Kelly. — The  Kelly  mine  has  one  claim  1,200  feet  long  and  another  1,500 
foot  long  on  two  veins  which  intersect  each  other;  one  running  norlli  .30°  east, 
and  the  other  north  70°  east.     Both  are  intersected  by  a  little  vein  wWb  runs 
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e.ist  .tncl  west,  and  tiougli  small  is  full  of  metal.  A  depth  of  80  foet  lias 
been  reached,  and  drifts  have  been  nm  150  feet.  The  roek  averaged  S14.  A 
mill  containing  two  stamps  and  two  an-asti'aa  was  erected  ia  1857,  and  ran  fonr 
years,  \mt  has  since  been  idle,  and  so  lias  the  mine. 


8E€TI0X    VII. 

EL    DORADO    COUNTY. 

El  Dorado  county  lies  between  the  Cosumnes  and  the  Middle  fork  of  the 
Aroerican  river,  and  extends  from  the  eastern  boundary  of  the  State  to  near  the 
Sacramento  plain.  It  was  in  this  county  that  Marshall  made  hia  discovery  of 
the  gold  on  the  19th  January,  184S;  and  El  Dorado  was  previous  to  J853  ctuled 
the  Empire  county,  because  it  was  for  a  time  the  moat  populous  in  the  State,  but 
it  is  now  surpassed  by  many  others. 

In  this  county  we  observe  various  features  not  found  in  Mariposa,  Taolnmnc, 
Calaveras,  or  AJnador. 

Granite  appears  as  the  bed  rock  on  the  westera  bordei-  of  the  mining  rf^ion. 

No  rich  quartz  v«iina  are  found  in  the  granife  at  an  elevation  of  2,500  feet  or 
more  above  the  sea. 

The  lime  belt,  which  is  distinctly  traceable  aci'oss  Tuolumne,  Calaveras,  and 
Amador,  appears  at  Indian  Dig^ngs  in  El  Dorado,  and  then  seems  to  be  lost, 

A  new  lime  belt  appears  very  distinctly  twelve  miles  west  of  the  main  belt 
In  this  new  belt  is  the  beautifnl  Alabaster'  cave,  near-  Centi-eville. 

El  Dorado  has  25  ditches,  with  a  total  length  of  831  miles,  constructed  at  a 
cost  of  $1,500,000.  Of  these  the  principal  ai-e  the  South  Fork,  the  Pilot  Hill, 
suid  the  Michigan  Flat  ditches. 

Towns. — Hacerville,  the  county  seat,  50  miles  from  Sacramento,  on  the  bank 
of  Hangtoivn  creek,  has  some  hill  dig^ngs  and  quarts;,  and  is  the  most  pros- 
perous town  in  the  county.  The  principal  mining  towns  ai'e  Gteoi^getown,  14 
miles  north ;  Coloma,  10  miles  norOiwBst ;  Diamond  Springs,  three  miles  west ; 
El  Dorado,  or  Mud  Springa,  five  miles  west;  drizzly  Fiat,  20  miles. southeast; 
Indian  Diggings,  25  miles  southeast;  and  Kelsey,  seven  miles  north. 

Shingle  Springs  Railroad. — ^El  Domdo  county  has  a  I'ailroad  26  miles 
long,  extending  firom  Folsum  to  Shingle  Springs.  It  was  commenced  with  the 
intention  of  extending  it  across  the  Sierra,  but  the  work  was  stopped  When 
the  road  reached  Shingle  Springs  in  1865,  and  there  is  no  probability  of  its 
resumption  soon.     The  terminus  of  the  road  is  11  miles  from  Placerville. 

Placbkville  Wagon  Roau. — The  Placerville  i-oad  is  the  best  wagon  road 
IS  the  Sierra  Nevada.  It  cost  $585,000,  and  as  now  travelled  frem  Shingle 
a  to  Tan  Syckles,  in  Carson  valley,  is  82  miles  long.  The  steepest  grade 
la  SIX  degrees.  The  total  length  of  the  stretobes  that  exceed  five  degrees  is  a 
mile  and  a  half;  there  are  five  miles  of  five  degrees,  10  miles  of  four  degrees, 
and  moat  of  the  road  is  under  two  d^rees,  with  a  very  regular  and  eaay  ascent. 
In  1838  Saci^amento  and  El  Dorado  counties  each  subscribed  $25,000  to  oonatrnct 
a  wagon  road  across  the  mountains;  but  the  road  was  not  good  enough  for  the  pui'- 
poe6,  and  in  1860  the  present  road  was  commenced  by  private  enterprise,  and  was 
finished  in  1863.  It  was  of  vast  sei-viee  to  the  State  and  to  Washoe  during  the 
silver  excitement,  and  was  for  a  time  very  profitable  to  the  ownere.  Although 
other  routes  have  lower  passes  and  easier  grades,  no  other  can  compete  with  this 
for  the  ordinary  purposes  of  wagon  travel,  hocauso  this  is  on  the  shortest  route 
between  Sacramento  and  Virginia  City,  is  an  excellent  road,  and  is  kept  in  fine 
condition.     In  1863  the  total  amount  of  tolls  taken  on  the  roatl  was  $190,000, 
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aiKl  the  expenses  wero  £70^000;  in  1866  the  receipts  wei'o  S66,OQ0,  and  tlio 
espeiises  $50,000.  The  road  is  watered  evei-y  evening  along  its  whole  length 
by  water  earts,  which  are  stationed  at  intervals  of  three  miles.  This  is  found  to 
1)0  tlie  cheapest  method  of  keeping  the  road  in  good  condition,  for  if  it  were  left 
dry  it  would  have  deep  dust,  which  would  ohstrnct  the  wheels  and  blow  away, 
leaving  deep  ruts.  About  one-fourth  of  the  expense  in  Iceeping  the  road  in  order 
is  required  to  keep  the  snow  down.  Last  winter  snow  lay  for  nine  miles  on  the 
road,  and  10  span  of  horses  were  kept  for  the  special  pm-pose  of  breaking  it 
down.  There  was  a  station  in  the  middle  of  the  snow  belt,  and  whenever  it  began 
to  snow  a  man  started  with  a.  team  and  a  eled  in  ea«h  direction  to  the  end  of  the 
snow  belt  and  then  di«vo  back;  then  took  another  team,  and  the  hoi^ses  were 
kept  going  as  fast  as  they  could.  In  this  way  tlie  snow  was  packed  down  and 
the  road  was  made  hai^d  and  fit  for  travel.  It  would  be  useless  to  shovel  the 
enow  from  tbe  i^oad,  which  would  immediately  drift  fall.  The  toll  for  a  four- 
horse  wagon  from  Shingle  Springs  to  Van  Syckles  and  baek  is  $17  SO,  three- 
fourths  being  for  the  eastern  hip.  Most  of  the  froaght,  however,  has  been  carried 
in  wagons  drawn  by  more  than  four  horses.  The  best  teams  have  10  mules  and 
two  wagons,  the  second  wagon  being  smaller  and  fastened  immediately  to  the 
fii^.  An  ordinary  load  for  such  a  team  is  20,000  pounds.  The  advantages  of 
having  two  wagons  instead  of  one  are  that  one  wagon,  unless  made  in  a  most 
nnwieldymanner,  would  not  lie  strong  enongh  to  support  the  weight;  that  tho  two 
wagons  do  not  cut  up  the  road;  that  if  there  is  a  mud-hole,  only  a  small  part  of 
the  weight  is  m  it  at  a  time;  that  at  any  steep  pitch  in  the  road  the  wagons  can 
be  separated,  and  each  hauled  up  separately;  and  that  one  teamster  can  as 
easily  take  care  of  two  wagons  as  of  one.  The  cost  of  the  first  wagon  is  about 
$600;  of  the  second,  #300;  and  of  good  mules,  $300;  making  $3,900  as  total 
cost,  exclusive  of  liamess.  The  tolls  on  a  round  trip  from  Shingle  Springs  to 
Van  Syckles  are  $36  25;  and  the  total  necessary  outlay  on  a  trip  $340.  This 
is  the  most  extensive  toll  road  in  the  United  States. 

MisCBLLAHSOPS  RESOURCES, — A  considerable  part  of  tho  marble  used  for 
tombstones  in  California  is  obtained  &om  a  marble  quarry  at  Indian  Dig^ngs. 
Stealite,  or  soapstone,  of  very  good  quality  is  obtained  &om  a  quarry  near  Pla- 
cerville,  and  numerous  places  in  the  county  supply  a  ohalk-like  silicate  of  lime 
tliat  is  used  in  San  Francisco  for  polisliing  nietals,  especially  silver-ware.  The 
county  has  85,000  acres  of  enclosed  land,  23,000  acres  under  cultivation,  1,104,000 
grape-vines,  91,000  apple  trees,  53,000  peach  ti'ces,  saws  10,000,000  feet  of 
lumber  annually,  has  taxable  property  assessed  at  $3,500,000,  and  oasts  5,000 
votes.  Agriculture  has  made  more  progress  in  this  than  in  any  other-  mountain 
county,  perhaps  becanse  of  its  prosiroity  to  Nevada,  which  it  supphes  with  fresh 
and  canned  fi-uit,  with  wine,  and  with  majiy  kinds  of  vegetables.  The  posses- 
sion of  the  Plaoei-ville  road  acroBS  tho  mountains  has  done  much  to  bring  business 
to  the  county.  Tho  Alabaster  cave  in  the  northwestern  comer,  and  Lake  Tahoe 
at  the  nortljeaBtern,  are  both  places  of  fashionable  resort. 

The  Blub  Chahhei.. — There  are  sevei-al  old  channels  in  El  Dorado  county, 
and  they  appear  to  belong  to  two  difieront  systems  of  drainage  and  periods  of 
existence.  T't'oy  ixiy  1"*  distinguished  as  the  bine  and  the  gray,  according  to 
the  eolor  of  the  cement  or  gravel  found  in  their  beds.  Tho  blue  is  prior  in  lime, 
and  only  one  blue  channel  has  been  disrinctly  traced  in  the  county.  It  runs 
from  the  northwest  to  the  southeast,  nearly  with  the  co.nrse  of  the  slates,  and  lias 
been  found  at  White'  Rock,  Smith's  Flat,  and  Tryagain  tunnel.  The  channel 
is  230  feet  wide,  and  250  feet  above  the  level  of  Weaver  creek.  The  rim  joek 
is  never  less  tlian  eight  feet  higher  tlian  the  bottom  of  the  channeL  Tho  cement 
is  harder  and  more  brittle,  and  contains  more  quaitz,  and  quartz  of  a  bluer  color, 
and  pebbles  smaller  and  more  unifonn  in  size  than  tbo  gray  cement.  ThitJ 
eliannel,  with  its  weil-deiiaed  banks  and  a  deep  covering  of  lava,  fomied  a  bed 
ill  which  ran  a  subterranean  stream  of  water  that  broke  out  in  springs  on  the  hill- 
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side,  wliero  the  channel  was  cut  through  by  Weber  creek,  and  tho  quantity 
of  water  was  sufficient  to  supply  Plac«rville  when  it  had  4,000  inhabitants.  A 
tunnel  company  working  in  the  basin  of  Hangtown  creek  cut  a  tunnel  across 
tLis  old  channel,  and  the  stream  of  water  which  hatl  previously  run  down  to 
Weber  creek  then  ran  out  through  this  tunnel  into  Hangtown  creek.  The  tunnel 
company  sold  the  water  to  tlie  Placerville  Water  Company,  but  the  South  Fork 
Canal  Company,  which  bad  previously  a,ppropriated  the  water  of  Hangtown 
ci-eek,  brought  suit  for  the  water  on  the  gi-ound  that  Hangtown  ci-eek  was  tho 
natural  outlet  for  this  water,  and  that  they  owned  it  by  prior  right.  Professor 
Silliman  was  called  as  a  witness  by  the  defendants,  and  after  examination  he 
testified  that  the  waters  never  had  i-un  into  Hangtown  creeh,  Imt  that  until  the 
tunnel  was  cut  their  only  escape  was  at  the  springs  on  the  bank  of  Weber  creek. 
Tho  pliuntifFs,  after  seeing  the  testimony,  disconiinnod  the  suit.  This  is  the  only 
case  known  to  us  of  a  legal  investigation  into  the  character  of  an  ancient  aorifer- 
ous  channel  in  California. 

Gray  Chankels. — ^The  gray  cement  is  in  sevei'al  channels,  which  rise  20 
miles  or  fmthei'  east  of  Brockliss's  bridge,  and  runs  westward  across  the  blue 
channel  and  at  a  higher  level  in  thedivides  between  the  present  streams.  The  gray 
cement  is  from  SO  to  50  feet  deep,  and  is  found  on  both  sides  of  Hangtoivn  creek, 
in  high  hills,  which  have  been  prMpected  along  a  length  of  10  rtaleB,  and  worked 
with  profit  in  many  places.  The  old  channels  were  cut  through  by  numerous 
ravines,  which  carried  the  gold  down  to  the  creek,  and  thns  made  the  bed  of 
that  stream  rich  as  it  was  in  early  days.  The  following  are  the  principal  claims 
on  the  Weber  divide,  south  of  Hangtown  oi«ek,  commencing  at  Coon  HoUow,  on 
the  north  side,  and  goin-r  eastward. 

Claims  on  Webek  Divide. — ^Aldersen  Brothers  Hydraulic  claim  has  been 
worked  13  years,  has  paid  largely,  and  employs  six  men.  The  clwm  is  150  feet 
deep,  and  uses  200  inches  of  water. 

The  Pliillips  and  Pai-ker  claim  is  800  feet  long  by  300  wide,  and  80  deep.  It 
employs  three  men,  and  has  paid  well  at  times. 

The  Italian  chum,  1,000  feet  long,  was  worked  for  years  by  hydraulic  process, 
liut  now  the  pay  dirt  is  brought  out  throagh  a  tunnel. 

The  Weber  claim  is  worked  as  a  drift  claim  in  the  summer,  when  water  is 
scarce,  and  as  a  hydraulic  claim  in  the  winter.     It  yields  large  pay. 

Tho  claim  of  tlio  San  Francisco  Cement  Gravel  Company  is  1,200  feet  long, 
nmning,  as  do  the  other  claims  along  here,  to  the  middle  of  the  Hill  Learsago. 
A  tunnel  was  run  800  feet  into  this  chum,  and  was  abandoned  because  tlie  gravel 
was  too  hai'd  to  wash  in  a  sluice.  The  company  are  now  about  to  pipe  aw^ 
the  face  of  the  hill  preparatory  to  opening  and  retimberins  the  old  tunnel.  It 
is  the  exjK-ctation  of  the  company  to  erect  a  mill  to  crash  me  cement. 

In.  the  Buckeye  claim  the  face  of  the  hill  is  being  piped  away  tamake  room 
for  a  cerhent  mill. 

On  the  Cos  claim,  Cox's  pan  is  being  tried  for  the  reduction  of  cement.  It 
is  a  cast-ii-on  pan,  six  feet  in  diameter,  and  18  inches  deep,  witLfour  iron  arms 
projecting  on  a  level  with  the  top  of  the  pan  from  a  central  vertical  asis, 
and  from  each  arm  project  throe  strong  wrought-iron  fingers,, reaching  down  to 
within  an  inch  of  the  bottom  of  tho  pan.  In  the  bottom  are  a  number  of  holes, 
an  eighth  of  an  inch  wide,  and  half  an  inch  long,  through  which,  holes  the  pulver- 
iaed  matter  escapes.  The  bottom  is  of  white  chilled  iron..  A  diarge  of  1,200 
pounds  of  cement  is  thrown  in,  a  stream  of  five  inches  of  wafer  is  turned  on,  and 
the  arms  ai-e  stai-ted,  making  20  or  30  revolutions  per  minute..  In  seven 
minutes  and  a  half  all  the  pebbles  and  bouldera  are  washed  clean,  and  they 
are  discharged  through  a  gate  into  a  sluice  prepared  for  the  special  purpose  of 
canying  them  off.  Tha'c  is  another  sluice  for  washing  the  fine  matter.  Charg- 
ing and  discharging  occupy  two  minutes  and  a  half,  but  the  discharging  gate  is 
to  be  enlarged,  so  that  the  diechai^e  will  not  occupy  more  than  a  quarter  of 
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a  minute,  instead  of  two  mimites,  as  at  present.  By  tliis  pan  40  tons  can  be 
worked  in  12  hours,  more  than  would  be  done  by  a  16-stamp  mill,  and  the 
work  is  done  in  better  style,  because  the  pebbles  and  boulders  which  fonn 
from  50  to  75  per  cent,  of  the  cement  are  excluded  from  the  slaice  in  which 
the  gold  is  caught.  The  greater  the  quantity  of  base  matter  earned  through 
the  slniee,  the  greater  the  danger  of  the  loss  of  gold.  The  power  is  sup- 
plied by  a  hurdy-gurdy  wheel,  wliiob  is  eight  feet  m  diameter,  four  inches  in 
thickness,  with  buckets  four  inches  deep,  and  nine  inches  apart.  The  power 
is  nominally  by  19  inches  of  water,  but  much  is  lost  through  leakage,  and  the 
proprietor  of  the  pan  asserts  that  he  does  not  use  more  than  13  inches  under 
a  head  of  260  feet.  The  wheel  is  made  by  bolting  together  two  layers  of  two- 
inch  plank,  laid  crosswise.  The  cost  of  the  wheel  was  $100,  and  of  the 
machinery,  including  pan,  gearing,  and  all,  less  than  $1,500.  The  cement  in 
this  claim  appears  to  be  nearly  as  hard  as  any  found  elsewhere. 

In  the  Itauan  ehum  a  tunnel  is  being  run  to  be  800  feet  long. 

The  Van  Dusen  claim  has  a  tunnel  800  feet  long,  and  is  standing  idle  because 
of  the  hM-dness  of  the  cement. 

The  Hai-dy  Brothers  have  a  hydraulic  claim,  which  has  been  worked  three 

MeConnell  &  Co.  have  the  nest  claim,  and  work  it  by  the  hydraulic  process. 

Stewwt  and  Hall  have  crashed  their  cement  in  an  eight-stamp  mOl,  which  is 
now  standing  idle. 

The  Scott  Brothers'  claim  is  1,000  feet  long,  was  opened  by  a  tunnel  in  1854, 
and  was  abandoned  because  of  the  hardness  of  the  cement.  Work  has  now  been 
resumed  in  the  expectation  of  erecting  a  mill. 

Claims  on  Reservoir  Hill. — florth  of  Pla«erville,  on  the  north  side  of 
Reservoir  Hill,  commencing  at  the  west,  are  the  foUomng  claims,  viz  : 

Hancock  and  Salter's  hydraulic  claim,  drained  by  a  tunnel,  and  open  cut  1,500 
feet  long,  has  been  worked  by  two  men  live  yeai's,  employs  100  inches  of  water, 
and  pays  well. 

■  The  Friar  claim  has  yielded  5{50,000,  but  after  leaving  the  surface  tlie  minera 
found  the  cement  so  hard  they  could  not  wash  it,  and  nothing  was  done  on  it 
for  years.  A  San  Francisco  company  is  now  at  work,  opening  it  by  a  tunnel,  to 
be  1,000  feet  long,  and  to  be  finished  in  two  years. 

The  Slide  olwm  is  being  opened  by  a  tuunel,  to  be  several  hraidi'ed  feet  long. 
This  claim  never  yielded  much. 

The  Pioneer  claim  is  worked  by  drifting,  and  has  paid  very  high.  It  has  been 
worked  for  12  yeai's. 

TTie  Gteorge  Barlow  claim  Is  also  worked  by  diifting,  and  has  paid  well  at 
times. 

The  Live-oak  claim  is  worked  through  a  tuunel,  and  has  yielded  $50,000  or 
5660,000.     Under  this  claim  runs  the  blue  channel. 

The  Roanoke  claim  has  the  repute  of  having  been  one  of  the  richest  claims  on 
the  channel,  but  nothing  could  be  ascei'tdned  of  its  yield. 

On  the  south  side  of  ReseiTOu-  Hill  ai'e  the  following  claims,  viz : 
.  The  Ti-ask  claim  is  worked  by  the  hydraulic  process  by  a  company  of  China- 
men with  very  little  profit. 

The  Oldfield  is  a  hydraulic  claim. 

The  Wolverine  was  worked  with  much  profit  in  early  days,  and  then  lay  idle 
tor  a  long  time.  Work  has  lately  been  resumed  on  it.  It  seems  that  there  was 
a  slide  wnieh  threw  the  pay  stratum  out  of  its  regular  position  in  tliis  claim. 

The  Ohio  has  a  tunnel  800  feet  long,  employs  five  men,  is  paying  well,  and 
has'  been  worked  for  13  years. 

Craseu  &  Co.  have  a  claim  on  Wisconsin  flat,  and  are  tiying  to  reach  the  Blue 
channel  through  a  tunnel  1,SOO  feet  long,  fiom  the  end  of  which  they  are  sinking 
a  shaft  to  be  80  feet  deep. 
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The  Granite  Company  are  running  a  tunnel  to  strike  tlio  Blue  clianuel,  and 
are  in  severaJ  hundred  feet. 

The  Deep  Channel  Company  has  heen  at  work  seven  or  eight  years.  Tlie 
du't  is  hoisted  through  an  incline  hy  horse  power,  and  pays  S4  to  the  car  load. 
Moet  of  theii-  cement  is  crushed  in  the  10-stamp  custom  mill  of  P.  M.  Taft. 

The  Blue  Lead  Company  employ  10  or  15  men  in  their  clEum,  and  erush 
their  cement,  which  yields  about  $8  per  ton,  in  a  10-stamp  miD,  driven  by  30 
inches  of  water  over  a  wheel  45  feet  in  diameter. 

The  Buchanan,  Fremont,  Hemy  Clay,  and  Hook  and  Ladder  Companies, 
facing  Smith's  Flat  on  the  east,  have  had  some  very  rich  claims. 
.   Eedd  &  Co.  have  a  iive^tamponstom  mill,  and  crash  cement  for  the  Hook  and 
Ladder  Company, 

Spanish  Hill  Claims. — On  Spanish  Hill,  east  of  Placerville,  are  the  follow- 
ing clMms,  viz  : 

Hoxie's  claim,  which  is  now  exhausted,  It  paid  from  $10  to  $16  per  day  to 
the  hand  for  several  years. 

The  Stogy  Tunnel  claim  was  equally  rich,  and  is  worked  out. 

The  Bay  State  was  also  rich,  and  is  not  exhausted,  hut  has  been  consolidated 
with  the  next  claim,  and  is  worked  by  hydraalio. 

The  Hook  and  Ladder  oldmhaa  a  oi-evioe  175  feet,  and  a  tunnel  600  feet  long, 
running  to  the  bottom  of  the  erevice.  The  hill  is  to  be  washed  down  through 
the  tunnel. 

The  Golden  Gate  and  Ihiroo  eltums  come  next,  and  have  been  consolidated. 
Two  auriferous  qnai'tz  veins  are  found  in  the  slate  bed  rook  in  these  clsums,  and 
it  is  supposed  that  some  of  the  gold  came  Irom  the  decomposition  of  the  slate. 

The  Hoxie,  Stogy,  Bay  State,  Hook  and  Ladder,  Golden  Gate,  and  Duroo 
claims  have  yielded  together  not  less  than  S200,000, 

Indian  Diggisgs. — Indian  Diggings,  25  miles  sontheastward  from  Placer- 
ville, is  on  the  limestone  belt,  and  is  the  ferthest  noi-th  of  all  the  large  mining 
camps  on  that  belt.  No  solid  bed  rook  is  found  here.  It  is  aupposed  that 
pay  gravel  is  -found  200  feet  fi-om  the  sni-fiice,  and  to  drain  the  diggings  to  that 
depth  would  require  a  tunnel  a  mile  long.  At  Sing  gnlch  a  diaft  was  sank 
down  through  what  appeared  to  be  solid  limestone  bed  rock  into  a  stratum  of 
limestone  boulders.  A  ditch  of  water  was  accidentally  turned  into  this  shaft, 
and  the  water  ran  there  for  several  days  without  any  a«cumolation  of  water  in 
the  shaft.  No  outlet  was  ever  discovered,  Brownsville,  at  the  side  of  the  Indian 
Diggings,  may  be  conadered  part  of  the  same  pla«e,  and  the  two  together  have 
about  30  acres  of  deep  diggings,  which  ivill  not  be  exhansfed  for  many  years. 
Indian  Dig^ngs  and  Brownsville,  nnlike  Columbia  and  Volcano,  do  not  wash 
with  a  pipe  in  a  dump  box. 

The  Douglas  hydraulic  claim,  the  most  notable  claim  at  Brownsville,  is  180 
feet  square,  and  was  worked  tor  10  yeai-s  previous  to  1866.  In  1856  and  1857 
it  yielded  $55,000,  and  since  the  latter  year  has  paid  little  over  expenses.  There 
has  been  no  work  of  late  for  lack  of  drainage.  An  open  cut  has  been  started 
to  drain  the  claim,  so  that  it  can  be  washed  20  feet  deeper;  700  feet  of  the  cut 
have  been  completed ;  there  is  a  quarter  of  a  mile  still  to  be  done,  and  several 
years  may  elapse  before  it  is  finished, 

Placbeville  Mining  Regulations, — Each  district  in  this  county  has  its 


The  mining  regulations  of  the  Placerville  distiict,  adopted  Mai-ch  21,  1863, 
provide  that— - 

Each  clftimaBt  maj  hoW  200  feet  in  length  upon  a  ledge  or  lode  with  nil  its  dips,  spurs 
and  angles,  nnd  3511  feet  upon  each  side  thereof. 

Elich  cliiim  muat  be  filed  for  reeoril  within  five  days  of  posting  notice  thereof,  and  the 
notice  must  distinctiy  speeify  the  genera]  directionof  the  claim,  leJge,  oi'  lode,  and  the  record 
made  accordingiy.  •■  i 

^'  nOOglC 
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Each  company  aliall  bo  required  to  expeiisl  at  least  seven  days'  work  upon  tlie 
ledgo  or  lode  held  by  them  for  and  in  every  month  of  the  timo  said  claim  is  held; 
otherwise  the  same  may  be  considered  as  abandoned. 

The  number  of  quartz  claims  on  record  is  186. 

Tho  following  are  copies  of  notices  entered  in  the  recoi-d  book  : 

Notice  is  hereby  given  that  we  tie  nndersipied  claim  I.OOOfeeton  this  ledge,  commencing 
at  this  notice  and  runBinc  in  a  northerly  direction  to  a  stake  and  pile  of  stones,  and  that  we 
intend  to  hold  and  work  the  same  according  to  the  laws  of  the  Plncerville  minings  district- 
Said  claim  is  situated  in  H.  8.  Hnlhurd's  ranch,  in  Placerville.    May  23,  lfi67. 

[Signatares.] 

Notice  is  hereby  given  that  we  the  undersiened  claiin  1,500  feet  each  way  from  this  notice, 
on  affy  and  all  quaita  lodes  discovered  in  sinking  this  shaft.    July  i8,  1K66, 

LSignatures.J 

Mud  Spbings  Mikiss  KEGtriATiOMS. — The  following  are  the"  principal 
provisions  (if  the  mining  regulations  of  the  El  Dorado  or  Mud  Springe  district, 
adopted  April  7,  1863  : 

No  person  shall  be  allowed  to  hold  more  than  300  feet  by  location  on  the  same  ledge,  but 
can  hold  600  feet  in  width  for  the  purpose  of  prospecting  and  deflniog  his  lead  or  ledge.  The 
discoverer  of  a  ledge  ia  entitled  to  an  extra  claim. 

"  A  notice  upon  a  claim  to  be  valid  must  be  \sritten  with  ink,  and  placed  upon 
a  board,  stake,  or  tree  in  as  coaspicno«e  a  place  as  possible,  and  upon,  or  as  near 
the  ledge  as  can  be.  Such  notice  must  stato  tlie  number  of  feet  claimed,  describing 
as  accurately  as  possible  the  boundaries  thereof,  containing  all  the,names  of  the 
elaimants  with  the  datfl  truly  affixed  ;  a  tme  copy  of  which  must  be  recorded  by 
the  district  recorder  within  30  days  fiom  the  dvp  ot  such  notice,  oi  such  claim 


Notice  upon  a  claim  holds  the  same  for  SO  d^ys  oah.  Recording  the  notice 
of  a  claim  holds  the  same  for  90  diys  only,  bofoie  the  c^jiration  uf  whn,h  time 
labor  to  the  amount  of  $2  50  for  each  300  feet  m  the  i.laim  must  be  expended 
upon  the  claim  by  the  company,  which  wdl  hold  the  s'wne  foi  15  months  fiom 
the  date  of  record.  Non-compliance  with  the  proii'aons  of  this  article  bj  any 
company  will  be  construed  as  an  abandonment  by  them  of  their  claim 

In  case  of  t.lispute  between  parties  claiming  tliB  same  ledge  oi  Ifad,  each  of 
the  contending  parties  may  choose  an  arbitrator  and  the  two  may  choose  a  third 
person,  who  shall  be  diMnterested.  The  three  shall  constitute  a  board  of  arbi 
tratore,  whose  decision  shall  be  final,  unless  notice  of  an  appeal  be  given  \vitJiin 
l*n  days  of  the  rendition  of  the  decision. 

There  is  no  provision  i-equiring  a  description  of  boundaries. 

Tke  number  of  chums  on  record  is  40.  The  following  is  a  copy  of  one  of 
the  notices  i-ecoi-ded : 

Dry  Creek,  AprU  1, 19S3. 
■     Know  all  men  by  these  presents  that  we  the  undersigned  claim  45  claims  on  this  lodo, 
300  feet  each,  roaldng  in  all  ];),5D0  feet,  and  intend  prospectinic  the  said  cltums  for  coal,  cop- 
pei,  silver,  gold,  or  any  other  niiuerals  it  may  contain,  running  in  a  northerly  direction 
13,000  feet  and  southerly  500  feet,  with  all  its  dips,  angles,  and  spnrs. 

[Forty-fivo  signatures.] 

G-EOEGETOWN  MiTfijsQ  Regtjlattoks. — Tho  following  are  a  portion  of  the 
qoai-tz  regulations  of  tho  Georgetown  mining  district,  adopted  Deeember  10, 
1866 : 

The  size  of  claims  to  each  person  locating  shall  be  300  feet  of  or  on  any  quartz  lode  or 
leilgc,  including  all  dips,  spurs,  angles,  and  all  surface  ground  and  minerals  which  may  be 
contained  within  the  space  of  150  leet  on  each  side  of  said  ledge  or  vein  located ;  but  no 
company's  claim  shall  exceed  3,000  feet  in  length  on  any  one  vein  or  ledge. 

Tho  discoverer  of  a  vein  or  We  of  miuer^  shall  bo  entitled  to  one  claim  for  his  discovery. 

AU  notices  of  claims  located,  whether  individual  or  corapaaj,  shall  describe  the  locality 
of  said  minoi  the  number  of  Jeet  claimed,  the  point  where  measuremeat  commences,  and 
name  tho  lode  or  company  locating.  ,  ~ 

Said  notice  shall  be  posted  on  the  lode,  and  shall  hold  the  claim  for  llidSjHfttOa  the  dale 
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thereof  nithout  record,  but  no  claim  shall  be  held  vaJid  without  record  after  iba  expiration 
of  said  tiiuQ  unteaa  labor  is  Ijeing  douo  on  aaid  claim. 

All  notices  of  quartz  mining'  claims  are  required  to  be  recorded  unless  labor  is  being  done 
on  the  claim,  by  a  recorder  elected  by  the  miners  of  Georgetown  quartz  niicing  district. 

Said  district  recorder  sliall  beep  a  book,  record  all  cltums,  copy  the  notice,  and  give  the 
names  of  the  lAembers  of  each  company. 

It  shall  be  the  duty  of  the  recorder  to  go  upon  the  ground  and  define  the  claim,  measuring 
and  staking  iLe  same,  and  he  shall  receive  for  such  service  the  aum  of  50  cents  for  each  name, 
and  if  not  required  to  perform  such  seiTioe,  to  receive  35  cents  only. 

Any  person  or  corporated  company  locating  a  mining  claim  within  this  district  shall  be 
required  to  have  expended  in  actual  labor  upon  each  and  every  clium  not  exceeding  l,.30O 
feet,  and  a  proportionate  amount  for  lar^ror  smaller  claims,  the  sum  of  $50,  within  60  <iays 
from  the  date  of  the  record,  and  $>50  within  six  months  from  the  date  of  record,  and  a  like 
amount  for  every  additional  six  months  until  the  sum  of  $50(1  shall  have  been  expended. 

Whenever  the  sum  of  $5U0  shall  have  been  expended  in  pn^pecting  or  development  of  the 
mine,  whether  by  sinking  shafts,  running  tunnels,  cuts,  or  drifts,  whether  on  the  ledge  or  in 
the  direction  thereof,  designed  practically  to  develop  the  clwsi,  then  and  thereafter  for  the 
term  of  two  years  said  claim  shall  be  held  by  the  parties  peforming  the  labor  or  cxpendiogthe 
said  amount;  but  no  labor  being' ^rfonned  for  tJie  period  of  two  years,  the  said  claim  shall 
be  considered  abandoned  and  subject  to  relocation. 

Eebd. — The  Reed  mine,  3,000  feet  long,  is  three  miles  south  of  Placerville,  has 
a  gi'eenstone  hanging  wall,  a  slate  foot  wall,  and  a  vein  18  feet  wide.  The 
<ju)iitz,  as  found  by  a  shaft  lunning  down  80  teet  prospects  weU,  and  a  lO-staiap 
mill  is  going  up. 

Pacific. — ^The  Pacific  mine,  1,800  feet  long,  is  on  the  same  lode,  and  is 
within  the  limits  of  Placorvillo.  The  mine  was  opened  in  18S2,  and  was  worked 
till  1862,  when  it  caved  in,  and  then  it  lay  idle  four  years.  Lately  a  Boston 
company  has  purchased  it  and  opened  the  main  sliaft  to  a  depth  of  320  feet,  and 
found  some  good  quartz,  but  not  enough  to  commence  work  upon.  'Vhe  quarta 
is  a  ribbon  rock,  tinged  in  places  with  a  green  color.  The  total  yield  of  the 
mine  is  reported  to  have  been  $500,000,  and  the  annual  average  profit  for  seven, 
or  eight  years  $30,000.  The  new  shaft  was  started  ISO  feet  northeastward  of 
the  working  vein,  and  in  going  down  300  feet  four  veins  wei'e  intersected,  each 
about  six  feet  thick,  a)l  containing  similar  quartz  and  all  widening  out  as  thejr 
go  down.  The  two  middle  veins  thus  far  reached  are  mixed  with  a  large  pro- 
portion of  talcose  slate,  amd  appear  to  be  barren.  The  westernmost  of  toe  four 
veiiia  has  produced  all  the  gold  of  the  Pacific  mine  in  a  depth  of  200  feet,  in  a 
pay  chimney  SOO  feet  long.  The  chimney  was  nearly  vertic^,  hut  dipped  slightly 
to  the  north.     A  20-8tamp  mill,  erected  in  18S3,  is  standing  idle. 

Haemon. — The  Harmim  mine,  1,400  feet  long,  just  north  of  Placerville,  is 
on  a  vein  which  is  100  yards  west  of  the  Pacific  lode,  and  is  30  feet  wide  iii 
places,  though  the  average  is  not  over  four  or  five.  The  vein  stone  is  a  white 
quartz  with  seams  of  black  slate,  and  a  considerable  proportion  of  sulphureta  of 
ijon  and  lead.  It  was  worked  with  arrastras  and  paid  high ;  and  Wieri  a  15- 
Btauip  mill  was  erected,  but  tliat  has  not  been  profitable  and  is  now  idle.  The 
reputed  cause  of  the  trouble  is  the  difficulty  of  reducing  the  tindecompoaed  sol- 
phurets  found  below  the  water-line. 

Shepaed. — The  Shepard  mine  is  1,200  feet  long,  on  a  vein  two  feet  wide, 
near  Placerville.  Tlie  cl^m  was  opened  at  tlie  end  of  1866,  and  yielded  some 
rich  pockets  of  beautiful  foliated  gold.  The  specimens  extracted  were  worth 
^5,000.  The  mill  rook  fi'om  its  appearance  must  have  contained  at  least  3!30 
per  ton.  The  vdn  matter  was  much  of  it  an  ochrons  earth,  intersected  with 
seams  of  quartz.  The  rock  was  worked  through  a  crusher  and  two  arrastras 
driven  by  steam.  Much  of  the  vein  has  been  opened  by  open  cut  to  a  depth  of. 
fifteen  feet. 

Oleopatea. — The  Cleopati-a,  1,200  feet  long,  on  the  same  vein,  is  to  be 
opened  to  a  depth  of  100  feet,  and  then  if  the  rook  prospects  well  a  mill  is  to  be 
erected  with  a  capacity  to  crush  20  tons  per  day ;  the  contractor  to  receive  half 
half  the  mine  for  opening  it  and  erecting  the  mill.  t^OOoIf 
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White  and  Buedick. — WHte  and  Burdick  own  two  claims,  one  of  3,000, 
the  otber  of  1,800  feet,  on  the  same  vein.  The  claim  of  1,800  feet  lias  been 
opened  to  a  depth  of  75  feet,  but  the  mine  caved  in  several  years  since  and  is  not 
well  reopened  yet.  Miners  have  been  working  at  it  since  last  year.  There  is 
a  10-stamp  null,  which  was  built  in  1861. 

Peesevee^. — ^The  Persevere  mine,  4,200  feet,  at  Poverty  Point,  neai'  Placer- 
ville,  is  on  a  vein  five  feet  wide,  A  depth  of  155  feet  has  been  reached  and  a 
diift  has  been  nm  45  feet  on  the  vein.     No  mill  has  been  ei-ected  yet. 

White. — The  White  mine,  2,000  feet  long,  near  Plaoerville,  has  a  IS-stamp 
null,  which  is  idle.  A  new  slisft  is  now  being  sunk.  The  rook  is  rich  in  snl- 
phurets. 

Mamning. — The  Manning  mine,  five  miles  eastward  from  Placerville,  has  a 
vein  two  feet  wide,  a  shaft  180  feet  deep,  and  a  six-stamp  mill.  No  work  is 
being  done. 

Elie  Ellek. — The  Elle  Elleu,  2,000  feet  long,  is  half  a  mile  from  the  Man- 
ning, on  a  vein  which  runs  northwest  and  southeast,  is  nine  feet  wide,  and  dips 
to  tlie  east  at  an  angle  of  80°,  The  hanging  wall  is  .hard  blue  slate,  and  the 
foot  wall  brown  slate.  There  is  a  tunnel  100  feet  long  run  on  the  vein.  There 
is  no  mill. 

Epplex. — The  Eppley  mine,  1,200  feet  long,  two  miles  and  a  half  south  of 
Placerville,  has  been  opened  to  a  depth  of  85  feet,  and  30  tons  of  rock  sent  to 
mill  have  yielded  $1,500,  ,or  $50  per  ton.  The  mine  iB  to  bo  opened  further,  and 
_30  Boon  as  enough  good  quartz  to  pay  tor  a  mill  is  in  sight,  one  will  be  built. 

Datidsoh. — The  Davidson  mine,  a  mile  and  a  quartet  northwest  of  Placer- 
ville, has  a  tunnel  350  feet  long  and  a  shaft  160  feet  deep.  The  quartz  pros- 
pects well,  but  none  has  been  worked  as  yet.  The  New  York  and  El  Dorado 
mill,  of  20  stamps,  has  been  purchased  to  be  erected  on  this  mine. 

MoKTEZOMA. — The  Montezuma  Quartz  Mining  Company,  an  English  asso- 
ciation, own  claims  on  fonr  veins  seven  mil^  south  of  El  Dorado,  and  are  working 
two  of  the  claims.  That  on  the  Montezuma  vein  is  1,900  feet  long;  has  been 
worked  since  1851,  and  has  yielded  $150,000.  The  lode  runs  north  and  south, 
isthree  feet  wide,  has  slate  walls  and  ribhon  quartz,  which  avei-agesSlO  per  ton. 
There  is  a  black  clay  slate  gouge  on  the  hanging  wall.  A  depth  of  180  feet 
has  been  reached  and  drifts  have  been  run  180  feet  on  the  vein.  The  McDowell 
vein  is  seven  feet  wide,  tluee-quarters  of  a  mile  east  of  the  Montezuma  and 
parallel  with  it.  A  depth  of  25  feet  has  been  reached.  There  is  a  20-stamp 
mill,  made  to  nm  either  by  steam  or  water.  The  Montezuma  Company  have 
invested  $100,000  in  the  property,  and  it  is  said  they  are  the  only  English  com- 
pany mining  for  gold  now  In  California. 

New  York  akd  Ei  Doeado  mill. — The  New  York  and  El  Dorado  mill  visa 
erected  at  a  cost  of  120,000,  five  mil^  south  of  El  DorajSo,  by  a  New  York  com- 
pany under  representations  that  they  possessed  a  splendid  mine ;  but  they  found 
nothing,  and  the  mill  has  been  sold  for  $2,500  to  be  moved  to  Davidson's  mine, 
a  mile  and  a  quarter-  northw^t  of  Placerville. 

Heemitage. — ^The  Heiinitage  mine,  six  miles  south  of  El  Dorado,  at  Sugar 
Loaf,  is  on  a  pocket  vein  and  has  paid  iiTegularly,  yielding  $100,000  in  all. 
A  mill  was  erected  in  1852  and  taken  down,  and  a  second  mill  of  20  stamps 
was  erected  in  1866,  at  a  cost  of  $17,500,  by  a  Boston  company,  which  paid 
$38,000  for  the  mine.  The  vein  Is  10  feet  wide,  and  a  depth  of  175  feet  has 
been  reached.  A  tunnel  is  being  ran  to  intei-sect  the  shaft  at  a  distance  of  170 
feet.  It  Is  said  that  thei^e  is  a  large  quantity  of  pay  rock  in  sight  suitable  for 
milling,  but  most  of  tlie  gold  heretofore  obt^ned  has  been  taken  out  in  a  hand 
mortar.  The  mine  was  discovered  by  placer  miners,  who  followed  up  a  rich 
streak  of  gold  in  gravel  fill  it  stopped  at  this  quartz  vein. 

Ukion. — The  Union  lode  nms  north  10°  east,  dips  east  at  an  angle  of  80", 
and  is  from  3  to  12  feet  thick  in  slate  walls,  which,  according/to  Professor  Sil- 
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liman,  who  made  a  report  on  tLo  mine,  is  striated  in  lines  dipping  to  tlie  south- 
past.  The  quartz  is  soft,  fissilo,  and  ferruginous.  The  stope  north  of  the  shaft 
yielded  15,000  tons,  from  whioh,  according  to  the  hoolis  kept  at  the  mill,  $450,000 
were  obtained.  A  large  part  of  the  claim  is  unexplored,  and  ita  value  is  merely 
conjectural  beyond  the  pay  chimney  at  the  shaft.  The  Cosmnnes  lode  is  120 
foot  west  of  the  Union,  and  has  the  same  dip  and  general  coni'se,  although  there 
are  some  bends  in  it.  It  is  three  or  four  feet  thick,  and  the  qtmita  bears  a  strong 
resemblance  to  that  of  the  Princeton  mine.  The  walls  are  of  coal  black  shale, 
and  there  is  a  black  putty  gouge  on  the  eastern  wall.  This  vein  has  a  shaft 
120  feet  deep.  .  Some  of  flie  oroppings  were  very  rich  and  yielded  most  of 
$150,000  taken  out  by  the  mill  from  rook  that  did  not  come  from  the  Union  mine. 

WiLDEK.,— The  Wilder  qnartz  mine,  a  mile  and  a  half  west  of  E!  Dorado,  is  on 
a  vein  three  feet  wide,  eonituning  quartz  that  yields  $9  per  ton.  An  eighth-stamp 
water-mill  has  been  running  two  years. 

Pocahontas. — The  Pocahontas  mine,  two  miles  south  of  ElDoi-adojhasa  vein 
fom"  feet  wide  and  a  pay  chimney  a  100  feet  long,  averaging  $15  per  ton.  There 
is  a  10-stamp  mill  which  has  been  at  work  one  year,  and  hae  paid  for  itself 
and  for  all  the  work  done  in  opening  the  mine. 

Union  CHtTECH. — The  Union  Church  Grold  Mining  Company  have  claims  on 
three  veins,  thi-ee  miles  southeast  of  El  Dorado.  The  Union  claim  has  been 
worked  since  1852,  has  been  stoped  to  a  depth  of  160  feet,  and  has  yielded  a 
large  amount  of  gold.  There  is  water  in  this  claim  now,  and  it  is  being  taken 
out  preparatory  to  sinking.  The  Ooeumnes  claim  is  now  being  worked,  and  the 
rook  yields  $10  or  81S  fter  ton. 

Gray. — The  Gray  mine,  three  miles  east  of  Shingle  Springs,  is  a  rich  deposit 
of  decomposed  quartz  in  a  vein  five  feet  wide.  On  one  occasion  specimens  worth 
$10,000  were  taken  out  in  one  day.  A  depth  of  60  feet  has  been  reached. 
There  is  a  10-stamp  mill,  built  in  1865. 

.  Bryaft.— The  Bryant  mine,  two  miles  south  of  El  Dorado,  yielded  $20,000 
in  one  pocket,  which  was  emptied  in  three  days  in  1857.  Considerable  quanlitiea 
of  quartz,  sent  to  a  mill  four  miles  off,  paid  well.  The  mill  ran  several  years,, 
then  was  abandoned,  and  now  a  20-stamp  steam  mill  is  to  be  built.  A  depth' 
of  150  feet  has  been  reached,  and  drifts  have  been  run  600  feet  on  the  vein. 

Beaed. — The  Beard  mine,  two  miles  south  of  El  Dorado,  has  yielded  1250,000, 
j>roviDg  very  profitable  at  times.  The  gold  was  deposited  chiefly  in  numerous 
little  chimneys  or  streaks,  which  the  minere  followed.  There  was  a  10-stamp 
mill  in  1860,  but  it  was  moved  away  to  the  State  of  Nevada. 

The  Jamison  mine,  at  Aurum  Oity,  has  been  worked  about  a  year  with  an 
aiTiwtra. 

Independence. — The  Independence  mine,  1,200  feet  long,  at  Brownsville, 
is  on  a  vein  which  runs  east  and  west,  is  three  and  a  half  feet  thick,  and  has 
granite  for  a  hanging  wall  and  "blue  trap,"  as  the  miners  call  it,  for  afoot  wfJl. 
A  tunnel  has  been  run  400  feet  on  the  vein,  in  pay  all  the  way  j  250  tons  have 
been  worked,  and  the  yield  has  been  $30  per  ton,  in  the  Tullock  eight-stamp, 
mill,  tented  for  the  pm-pose.  The  Independence  mill  is  now  being  built  and 
is  to  have  10  stamps.     The  quartz  contains  a  large  proportion  of  rich  solphurets. 

Stillw AGON.— The  Stillwagon  mine,  also  at  Brownsville,  is  on  a  veia  ami-, 
lar  to  that  of  the  Independence.  There  is  a  flve-stamp  mill,  which,  with  the 
labor  of  sis  men,  took  out  $4,600  in  May,  1867.  The  average  yield  is  $25' 
per  ton. 

There  are  no  other  quartz  mines  regularly  at  work  at  Brownsville. 

Sligee. — The  Sliger  mine,  400  feet  long,  is  four  miles  southwest  of  George-' 
town,  on  a  vein  four  feet  wide,  betn-een  gi-anite  ou  the  west  and  slate  on  the, 
east.  Five  thousand  dollai-s  were  taken  out  of  a  pocket  near  the  surface.  The 
mine  is  now  being  opened. 

GSBENWOOD. — The  Greenwood  mine,  five  miles  southwest  of  Geo,rgetowm 
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has  l>een  opened  by  a  cross-tunnel  400  feot  long.  A  IS-etamp  mill  liae  juat  been 
erected,  but  work  is  not  yet  commenced  at  cruuhing, 

Taylok. — The  Taylor  mine,  3,000  feet  long,  is  two  and  a  half  milea  south  of 
Georgetown,  on  a  lode  that  runs  north -northwest  and  south-sontheast,  and  is  two 
feet  wide  at  the  sni-face,  and  six  feet  at  a  depth  of  100  feet.  A  depth  of  107  feet 
has  been  reached  by  an  incline,  and  drifts  have  been  nan  41  feet.  The  vein  is 
filled  with  seams  of  slate,  but  the  quartz  shows  free  gold  in  all  parts  of  the  mine. 
There  is  a  bla«t  putty  gouge  two  feet  thick  in  places.  The  west  wall  is  bastard 
granite,  the  east  slat*.     There  is  no  mill. 

BosECKANS. — The  Rosecrans  mine,  900  feet  long,  adjoins  the  Taylor  on  the 
south.  The  shaft  is  down  40  feet;  and  60  tons  crushed  at  a  custom  mill  yielded 
$12  on  an  average.  The  vein  has  been  uncovered  for  280  feet  along  the  sm-face, 
and  if  shows  gold  all  the  way. 

Blue  Lead. — The  Blue  Lead,  three  miles  south  of  Georgetown,  has  been 
opened  by  a  San  Francisco  company  to  ti  depth  of  250  feet  and  to  considerable 
length.  The  quartz  is  mixed  with  blue  slate  and  shows  some  fine  specimens, 
but  has  not  paid.  A  very  fine  20-stamp  mill  has  been  erected,  and  about 
$250,000  have  been  invested  permanently  in  the  mine.     Work  has  ceased. 

Collins. — In  the  Collins  mine,  one  mile  south  of  Georgetoivn,  the  vein  has 
been  reached  170  feet  below  the  surface  by  a  tunnel  250  feet  long.  The  vein 
is  eight  feet  wide,  and  the  rock  in  sight  will  yield  3615  per  ton. 

Alpine. — The  Alpine,  on  the  same  vein,  is  four  feet  wide,  is  working  with  an 
amtstra,  and  obtains  $13  per  ton.  The  quartz  is  extracted  through  a  tunnel  150 
feet  long.  The  Mount  Hope  Company,  of  San  Fi'ancisco,  own  a  claim  of  3,000 
feet  adjoining  the  Alpine.  The  vein  is  six  feet  wide,  but  is  split  up  considerably. 
The  siiaft  is  61  feet  deep. 

The  PMladelphia  Slide  Company,  of  San  Francisco,  have  3,000  feet  on  a 
vein  half  a  mile  south  of  Georgetown,  and  have  levied  an  assessment  for  the  piu- 
pose  of  erecting  hoisting  works.  :, 

The  Ohpper  mine,  two  and  a  half  roiles  northeast  of  Georgetoivn,  is  5,000  feet 
long,  on  a  vein  two  and  a  half  feet  wide,  running  north  and  south  between  a 
granite  foot  wall  and  a  slate  hanging  wall.  The  deepest  workings  are  80  feet 
from  the  surface.  About  700  tons  of  quartz  havo  been  cmshed,  and  the  yield 
was  $15  per  ton.     There  is  a  stamp  mill  which  is  not  running. 

WoODsiDE. — The  Woodside  mine  in  Georgetown  is  1,200  feet  long,  on  a 
vertical  vein,  which  is  two  feet  wide  and  runs  northeast  and  southwest  between 
slate  walls.  A  shaft  has  been  sunk  110  feet,  and  drifts  have  been  run  40  feet 
on  the  vein.  The  average  yield  has  been  $30  per  ton  for  mill  rock,  exclusive 
of  specimens  worth  $12,000.  On  one  occasion  a  mass  of  rock  was  found  so 
tied  together  with  seams  of  gold  running  thi'ough  it  that  a  cold  chisel  had  to  be 
used  to  cat  it.  The  pay  chimney  dips  to  the  northeast,  '  There  is  a  five-stamp 
mill  driven  by  water  power,  but  it  has  had  little  to  do  lately,  the  mine  having 
been  filled  with  water  last  winter,  Tlie  lode  is  rich  in  sulphurets,  and  has  pecu- 
liar sheets  of  sulphurets  about  an  eighth  of  an  inch  thick,  with  transveree  crys- 
tals running  from  side  to  side.  Mr.  Woodside  ia  the  inventor  of  a  concentrator 
which  ho  uses  in  his  mill.  It  consists  of  a  sheet  of  Ii.dia-ruhber  cloth,  22 
inches  wide  and  about  eight  feet  long,  sewed  together  at  the  ends  and  stretched 
over  two  wooden  rollers  four  inches  in  diameter  and  three  feet  apart.  The 
rollers  ai-e  placed  on  a  frame  horizontally,  one  three  inches  higher  than  the 
other.  The  roUere  turn  so  that  the  cloth  makes  three  complete  revolutions  in  a 
minute.  A  water  pipe  perforated  with  little  holes  passes  above  the  cloth  neai- 
the  upper  i-oller  and  discharges  a  number  of  little  streams,  which  wash  away  the 
light  sands  and  leave  the  heavy  sulphnrets  to  be  carried  up  over  the  upper  roller, 
and  after  passing  that  thoy  drop  down  intjD  a  bos  beneath.  The  concentrator 
has  been  used  in  this  mill  for  a  year  to  the  satisfaction  of  the  inventor,  but  nobody 
else  has  adopted  it.     The  mine  was  discovered  by  the  gentleman  whose  name  it 


WEST   OF    THE   KOCKY   MOUNTAINS.  91' 

bears.  He  picket!  up  a  piece  of  auriferous  quaiiz  in  a  little  raviue,  and  then 
BOuglit  for  oroppinffs,  and  when  he  prized  up  a  piece  of  rusty  rock  that  peeped 
out  of  the  gi-ound,  he  tbund  the  under  aide  of  it  speckled  with  g'old.  He  imme- 
diately commenced  work,  and  the  mine  pfdd  its  way  from  the  surfjice  to  ita 
present  depth. 

James's  Mill. — James's  custom  mill,  with  five  stamps,  eight  miles  south  of 
Georgetown,  ia  Btanding  idle. 

EuKEKA. — Tho  Em."eka  mine,  on  the  same  vein,  north  of  tlie  Woodside,  is 
900  feet  long,  and  has  boon  opened  to  a  depth  of  130  feet.  There  ia  a  steam 
hoisting  establishment,  but  no  mill,  on  tho  mine. 

Geokgia  Slide. — Georgia  Slide,  one  mile  north  of  Georgetown,  is  a  mining 
camp  on  a  hillside,  whore,  under  rich  placers,  are  found  a  multitude  of  small 
seams  of  decomposed  aaiiferous  quartz.  Three  companies  are  sluicing;  one  is 
working  with  a  seven-stamp  mill  and  anotlier  is  putting  up  an  arraati'a.  The 
hillside  has  yielded  an  immense  quantity  of  gold. 

Mosquito. — The  Mosquito  mine,  eight  miles  east  of  Eelsey's,  is  in  granite., 
A  mill  built  in  1866  had  its  roof  broken  in  by  the  weight  of  snow  last  winter. 

PLTMOTJtCH. — The  Plymouth  mine,  a  mile  and  a  half  west  of  Kelsey's,  is  on 
a  vein  very  irregdar  in  width,  but  averaging  seven  feet.  The  rook  averages 
SIS  per  ton;  but  15  tons,  selected  carefully  from  700  tons,  yielded  $8,000.  The 
quartz  containa  eight  per  cent,  of  sulphurets. 

GoPHEB. — The  Gopher  mine,  a  mile  west  of  Kelsey's,  has  three  veins,  with 
an  aggregate  thickness  of  eighteen  feet.  Most  of  the  pay  is  in  the  western  vein. 
The  rock  is  a  ribbon  quai'tz,  rich  in  sulphurets,  and  there  are  slate  walls  on  both 
aides.  A  depth  of  100  feet  was  reached,  but  the  old  works  have  caved  in,  and 
the  mine  has  not  been  reopened.  In  1858  the  mine  yielded  $15,000.  There 
was  a  mill,  wliioh  has  been  moved  to  Waahoe. 

Last  Chauce. — The  Last  Chance  mine,  800  feet  long,  is  opposite  Goloma, 
on  the  north  side  of  the  south  fork  of  the  American  river.  The  vein  runs  north 
and  south,  dips  to  the  west  at  an  angle  of  50°,  and  varies  in  width  from  2  to 
13  feet.  The  eastern  w-all  is  gi-eenstone,  and  the  west-em  granite;  but  on  the 
western  side,  for  a  depth  of  400  feet  on  the  hillside,  there  was  no  wall — only 
a  bed  of  gravel,  which  has  been  sluiced  away,  leaving  the  quartz  exposed,  so 
that  an  immense  quantity  of  rock  can  be  obtained  without  using  either  shaft  or 
tunnel.  Two  men  can  take  out  30  tons  in  a  day  ready  for  the  mill.  Both 
free  gold  and  sulphurets  are  abundant,  but  some  selection  is  necesaary.  The 
total  yield,  as  reported  by  one  of  the  o^vners,  lias  been  160,000,  though  rumor 
among  onteidera  says  it  has  been  $300,000.  One  lot  of  500  tons  of  quartz  paid 
only  $2  per  ton;  then  30  tons  yielded  $850  per  ton;  and  five  tons  of  the  best- 
yielded  $40^00.  There  is  a  10-stamp  mill,  with  a  Joinville  turbine,  driven  by 
60  inches  of  water  under  70  feet  of  head.  Amalgamation  is  effected  in  the  mor- 
tar and  on  copper  plates ;  the  tailings  are  concentrated  on  blankets,  and  the 
blanket  washings  ai'c  worked  in  an  arrastra.  A  mlway  track,  S,100  feet  long, 
is  being  Iwd  from  the  mine  to  the  mill,  and  when  it  is  finished  the  proprietora 
espeot  that  their  entire  expenses  will  not  exceed  $3  per  ton.  The  owners  of  this 
mine  ai^e  Danes,  and  it  is  generally  known  aa  the  Danes'  mine,  though  that  name 
belongs  to  the  next  clium. 

The  Danes'  mine,  3,300  feet,  is  on  the  same  vein  as  the  last,  but  has  produced 
nothmg  and  is  unopened. 

Reward. — The  Reward  is  1,400  feet  long,  one  mile  southwest  from  Union- 
town.  Tho  rook  prospects  well,  and  tlie  walls  are  slate  on  the  west  and  granite 
on  tho  east.  A  tunnel  is  being  run  in  to  strike  the  vein  135  feet  from  the  sur- 
face. 
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SECTION   VIII. 
PLACEE   COUNTY. 

Placer  is  a  laj'ge  county,  and  the  only  ono  that  reaches  fi'om  the  Sacramento 
river  to  the  eastern  boundary  of  the  State.  It  extends  with  the  meridian  from 
the  middle  fork  of  the  American  to  Bear  river. 

Its  chief  mineral  wealth  is  in  the  Blae  lead,  which  crossi^  the  county  at  an 
elevatioa  of  3,000  feet  above  the  sea,  and  is  worked  at  Dutch  Flat,  Gold  Enn, 
Indiana  Hill,  Iowa  Hill,  PicajTine.  Divide,  Yankee  Jim,  and  Forest  Hill.  An- 
cient ^avel  depoats  appear  alao  at  Todd's  Valley,  Paradise,  Bath,  Michigan 
Blotf,  Damascus,  and  Monona  Flat. 

The  sui'face  placers  of  the  county  pi-oduee  very  little  now.  The  county,  in 
proportion  to  the  riobness  of  plaficra,  has,  so  far  as  known,  the  poorest  qnartz 
mines  In  the  State.  The  Green  Emigrant  mine,  la:tely  opened,  has  produced 
some  rich  specimens,  but  the  owners  keep  the  amount  seci'et,  and  they  have  no 
mill ;  and  no  other  quartz  mine  in  Placer  has  paid  any  considerable  profit. 

MiacELLABEOtTS  Besotteces. — Nearly  all  of  the  Central  Pacific  railroad  in 
California  is  in  this  coanty,  and  the  people  have  derived  considerable  profit  fi-om 
it  in  one  way  or  another.  The  county  is  also  crossed  by  the  unfinished  road 
from  Lincoln  to  Marysville. 

The  county  is  supplied  with  water  for  mining  and  iirigation  by  the  Bear  river. 
South  Yuba,  Dutch  Flat,  Michigan  Bluff,  and  numerous  smaller  ditches.  Their 
total  number  is  29 ;  their  length,  699  miles;  their  cost,  $2,000,000. 

The  western  and  lower  part  of  the  county  has  much  good  fanning  land. 
There  are  60,000  acres  of  land  enclosed,  20,000  cultivated,  including  3,000  in 
wheat,  310,000  giape  vines,  30,000  apple  trees,  as  many  peach  ti-ees,  5,000  hea<i 
of  neat  cattle,  20,000  sheep,  20  saw-miUs,  which  turn  out  10,000,000  feet  of 
lumber  annnally,  14  toll-roads  131  miles  long,  made  at  a  cost  of  $350,000,  and 
$3,000,000  of  taxable  property. 

The  Forest  Hri.L  DivrDE. — ^The  Forest  HiU  ridge,  on  the  southern  line  of 
the  county,  at  an  elevation  varying  from  3,000  to  3,500  feet  above  the  sea,  has 
the  rich  mining  camps  of  Todd's  Valley,  Foi-est  Hill,  Bath,  and  Michigan  Bluff, 
on  the  soutli  side  of  the  ridge,  and  Tankee  Jim  and  Damascus  on  tee  north. 
Todd's  Valley,  Michigan  Bluff,  and  Yankee  Jim  had  chiefly  hydraulic  claims, 
and  are  now  nearly  worked  out.  Bath  has  cement  claims,  and  is  more  prosperous 
than  ever,  besides  being  a  pretty  town  prettily  situated.  Forest  Hill  has  declined 
ranch,  bat  it  has  a  large  body  of  rich  ground,  and  will  probably  see  a  return  of 
prosperity. 

Yankee  Jim  was  a  long  time  the  chief  trading  point  for  this  divide,  but  now 
it  has  lost  its  trade,  as  well  as  exhausted  its  placers. 

The  gold  at  Damascus  has  the  peculiarity  that  a  tin-cup-fuU  of  it  will  weigh 
20  per  cent,  more  than  an  equal  measure  of  the  common  dust. 

Forest  Hill. — Forest  Hill,  which  has  been  the  most  productive  cement 
tunnel-mining  district  in  the  State,  is  situated  22  miles  eastward  from  Auburn, 
at  an  elevation  of  3,400  feet  high,  on  the  summit  of  the  divide  between  the 
iniddle  fork  of  the  American  and  Shirt  TmI  canon.  The  town  is  2,500  feet 
above  the  level  of  the  middle  fort,  and  about  a  mile  distant.  The  sceneiy 
, along  the  eaflon  is  grand.  Five  miles  further  up  the  divide  is  Michigan  Bluff, 
and  the  Auburn  stage  runs  through  to  that  point;  but  there  is  no  other  stage 
running  to  Forest  Hill.  The  canons  north  and  south  are  too  deep  and  steep  tor 
much  w^on  travel.  The  Forest  Hill  ridge  appears  to  be  composed  of  aunfer- 
ous  gravel  covered  by  volcanic  sand,  but  the  Forest  Hill  diggings  are  in  the  Blue 
lead  which  ei-osses  the  ridge  from  north  to  south.  These  diggings  are  500  feet 
below  the  summit  and  2,000  feet  above  the  level  of  the  river. 

The  Blue  Lead  at  Forest  Hill. — In  the  Blue  lead  ihe  lowest  stratum 
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resting  on  the  slato-bed  rock  is  tlie  liliie  cement  proper,  from  5  to  20  feet  in 
thickness;  above  that  is  a  I'ed  grave!,  100  feet  thick;  and  over  that  is  vol- 
canic sand,  which  is  covered  in  places  by  a  sti-atnm  of  ti-achytic  boulders  aad 
soil.  The  blue  cement  is  harder  than  the  red  gravel.  The  boulders  and  pebbles 
in  the  red  gravel  are  all  of  quartz ;  those  in  the  blue  are  quartz,  slate,  and  green- 
Btooe.  The  red  gravel  has  smooth  gold  in  coarse  pieces,  moat  of  them  weighing 
two  pennyweights  or  more,  and  some  as  much  as  seven  ounces,  and  900  line. 
The  gold  in  the  blue  cement  is  fine,  flaky,  860  fine,  the  lai-gest  piece  not  worth 
more  than  75  cents.  The  slate-bed  rock  is  soft,  and  the  gold  is  found  in  its 
seams  to  a  depth  of  four  feet.  This  gold  is  coai-se,  and  is  black  externally,  so 
that  a  person  not  familiar  with  it  would  not  stispect  its  value  on  looking  at  it. 
Tlie  Blue  lead  contains  large  quantities  of  sulphurets,  which  are  rich  in  gold. 

The  claims  at  Forest  HiU  are  50  feet  along  the  side  of  the  hill  to  the  person, 
and  extend  in  to  the  middle  of  the  hill,  a  distance  varying  from  2,000  to  5,000 
feet. 

Cashless  Woeking. — Instead  of  working  the  claim  regularly  from  end  to 
end,  the  companies  generally  sought  to  get  out  the  richest  and  the  softest  dirt; 
and  they  changed  about  from  place  to  place  nearly  every  week,  so  they  had  not 
much  room  to  work,  ITaey  could  not  afford  to  lay  ti'acks  down  to  haul  ont  their 
gravel;  many  of  their  diilts  could  be  used  for  only  a  brief  period,  and  the  top 
caved  down  in  the  spots  which  they  had  worked,  enclo^ng  good  ground,  the 
position  of  which  cannot  now  be  ascertained  without  much  expense.  The  New 
Jersey  claim  was  the  -moat  notable  exception  to  this  mode  of  procedure  in  the 
district. 

Fcttuke  of  Forest  Hill. — J.  W.  Reamer,  superintendent  of  that  company, 
is  of  the  opinion  that  Forest  Hill  might  be  made  more  productive  than  ever  by 
consolidating  the  claims  and  working  them  systematically  on  a  large  scEile. 
There  might  to  be  a  ]ai;ge  tunnel  for  each,  half  a  mile,  60  feet  below  the  level 
of  the  present  tunnels,  so  as  to  be  certfun  of  having  drtunage  for  the  deepest 
gravel  that  could  be  found.  These  tunnels  should  be  made  for  the  purpose  of 
nmng  mules  to  Imut  out  the  gravel  and  haul  in  the  cars.  Thei-e  should  be  large 
mills  to  crush  Uie  cement;  the  sulphui-ets  should  be  saved  cai-efully,  and  all  Wie 
pay  dirt  should  be  removed  so  tliat  a  place  should  not  be  left  until  eveiything 
of  value  had  been  extracted. 

In  1859  Forest  HiU  shipped$100,000  of  dustmonthly;  now  $35,000  or|30,000. 
Forest  Hill  is  one  of  very  few  places  where  the  pay  dirt  swells ;  but  a  tunnel 
cat  in  the  blue  cement,  as  well  as  one  cut  in  the  elate,  will  soon  close  up  here 
by  the  swelling  of  the  eai'th  if  it  is  not  trimmed  fi.-eqaejitly. 

The  Pkincipai,  Claims. — The  principal  claims  at  Forest  Hill  and  in  the 
vicinity  have  been  the  following: 

TheDardaneUeshasyiolded  $2,000,000;  the  Jenny  Lindhasyielded$l,100,000; 
the  New  Jei-sey  has  yielded  $850,000 ;  the  Independence  ha&  yielded  $450,000 ; 
the  Deidesheimer  has  yielded  $650,000 ;  the  Fast  and  Noriwood,  the  Rough  and 
Ready,  and  the  Gore,  have  each  yielded  $250,000;  the  Alabama  has  yielded 
$150,000. 

It  is  said  that  the  claims  within  rifle-shot  of  the  express  office  have  produced 
not  less  than  $10,000,000.  No  other  placer  district  in  the  State  can  show  a  yield 
equal  to  this,  and  yet  it  is  certain  that  a  large  proportion  of  the  gold  has  been 
lost.  The  gravel  or  cement  extracted  was  hai'd,  and  a. considerable  propoition 
of  it  was  carried  away  by  the  water  in  lumps  rich  in  gold.  Mr.  Reamer  says 
that  if  he  could  have  another  claim  like  the  New  Jersey  to  work,'.with  a  cement 
mill,  and  with  sufficient  means  to  cut  his  tunnels  and  drifts  in  the  most  economical 
manner,  he  could  obtain  12,000^000  instead  of  $850,000  from  the  same  quantity 
of  dirt. 

Claims  at  Todd's  Valley. — The  Grolden  Calf  claim,  near  Todd's  valley, 
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below  Forest  Hill,  has  1,000  feet  front  on  the  hillside  and  a  tnimel  1,800  feet 
long.    Jt  has  never  heen  worked  systematically,  and  has  not  jiaid. 

The  Big  Spiings  claim,  with  975  feet  of  frontage,  is  heing  opened,  and  mean- 
time a  10-stamp  cement  mill  built  to  work  it  is  standing  idle. 

Dabdatjells. — The  Dardanolls  Company  have  1,000  feet  front,  commenced 
work  in  1853,  and  have  been  at  work  ever  since— at  first  drifting  and  now 
piping.  They  have  taken  out  $2,000,000  from  the  blue  gravel,  which  is  soft 
there.  They  have  worked  out  400  feet  along  the  front,  have  mn  tunnels  1,600 
or  1,800  feet,  and  have  drifted  out  much  ground.  They  can  hydmulic  away 
about  300  feet  along  the  face  of  their  claim,  but  beyond  that  the  hill  is  too 
deep  to  pay  for  piping.  At  one  time  tlie  company  employGd  60  or  70  men,  now 
they  have  only  four  or  five,  but  these  with  pipes  do  more  than  twelve  times  the 
number  did  drifting.  The  company  own  a  ditch  which  is  10  miles  long,  cost 
815,000,  and  supplies  300  inches  of  water  from  the  Ist  December  till  the  1st  of 

Oeo,  Geeen  Speing  and  Uncle  Sam. — The  Oro,  1,000  feet,  has  yielded 
$35,000,  but  is  now  in  litigation,  is  not  doing  anything  of  note,  and  never  was 
worked  \vith  much  system.  There  ia  a  20-atamp  cement  mill  on  it,  now  idle. 
The  Gi'een  Spring,  750  feet  long,  has  a  bed-TOck  tunnel  reaching  to  the  pay 
idirt,  none  of  which  has  yet  been  worked.  The  tunnel  was  commenced  in  18S4,  hy 
poor  men,  who  worked  a  poilion  of  their  time  in  sm-face  placers  or  as  liired  laborers 
to  get  the  means  for  continuing  work  on  this  claim.  It  is  probable  tliat  the  front 
•of  the  hill  will  be  piped  away  so  as  to  expose  the  cement,  which  can  then  be 
obtained,  at  little  cost,  for  cmshing. 

The  Uncle  Sam  Company  have  100  feet  and  have  done  very  little.  Three 
men  are  engaged  in  tunnelhng  and  washing. 

.  Hope  and  Koceland. — The  Hope  claim  is  600  feet  Jong  on  the  hillside,  has 
a  tunnel  2,000  feet  long  in  bed  reck,  has  a  SO-stamp  mill,  has  yielded  $20,000, 
and  has  cost  $100,000.  The  mine  is  now  being  opened  with  the  expectation  of 
crushing.  The  mill  was  kept  running  six  weeks  and  paid  well. 
.  The  Rockland,  Baltimore  and  Boston  clwm  is  2,600  feet  long;  has  a  tunnel 
3,300  feet  long;  has  cost  8100,000,  and  has  yielded  ao  return  as  yet.  The 
tunnel  was  commoneod  in  1854,  and  it  has  not  yet  reached  the  channel. 

Fast  and  Nortwood. — The  Fast  and  Nortwood  claim,  400  feet  long,  has 
been  worked  through  the  Baltimore  tunnel,  and  has  yielded  $250,000.  The 
company  run  their  dut  in  drifts  on  fom  different  levels,  and  must  load  it  four 
different  IJmcs  before  they  get  it  to  the  surfeico.  Tho  claim,  in  consequence  of 
this  mode  of  working,  Las  not  been  profitable  for  several  years,  but  the  cement 
is  rich,  paying  $5  to  the .  carload,  or  about  $7  50  per  ton,  and  there  is  a  large 
quantity  of  it.     There  is  a  10-stamp  mill  to  crush  tho  cement. 

Snydee. — The  Snyder  claim,  200  feet  long,  lias  yielded  $250,000.  This  was 
the  pioneer  claim  of  the  district,  the  bine  leatl  having  been  discovered  here  in 
I>eccmber,  1852,  by  Mr.  Snyder,  on  a  hillside  wliero  a  slide  occurred,  exposing 
the  rich  gi-ave!  to  view.  A  little  basin  40  feet  in  diameter  at  the  slide  yielded 
$40,000.  When  work  was  stopped,  three  yeai-s  ago,  there  was  a  tunnel  1,800 
feet  long,  but  as  the  reck  swells  vei'y  rapidly  it  is  now  entirely  closed  up.  There 
was  a  sti'ctch  of  400  feet  in  the  funnel  wliere  the  reck  swelled  so  rapidly  that 
as  much  rook  as  would  fill  the  tunnel  had  to  be  taken  out  in  each  period  of 
eight  months.  The  entire  yield  was  obtained  frem  the  red  gravel,  and  that  was 
worked  without  systero. 

Independence. — Tho  Independence,  now  united  with  tho  adjoining  New 
Jersey  clMm,  had  a  tunnel  3,500  teet  long,  aiid  produced  $460,000  before  the 
consolidation.  It  was  worked  without  system.  One  spot  about  -20  feet  square 
yielded  $10,000. 

New  Jeesey. — The  Now  Jersey  claim  is  650  feet  fi-ont  by  4,000  feet  deep. 
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Kni3er  tlie  lower  part  of  the  town  of  Forest  Hill.  Work  was  commenced  ia 
August,  1853,  on  tlie  tunnel,  and  six  years  and  a  half  of  hard  work  passed  with 
an  expenditujo  of  $60,000  before  any  return  was  obtained.  When  the  tunnel 
was  in  1,800  feet,  an  incline  waa  run  upwards  to  the  red  gi-avel,  which  was  found 
to  be  rich,  and  the  $850,000  were  taken  from  an  area  600  feet  long  by  400 
feet  wide.  The  extraction  of  gravel  was  continued  till  Apiil,  1867,  when  drifta 
were  commenced  to  open  new  ground.  The  tunnel  was  stai-ted  in  1853,  with  the 
confident  tepeetation  of  reaching  pay  in  a  year;  but  aa  the  work  advanced  more 
slowly  and  cost  far  more,  the  company  had  to  ran  in  debt,  and  when  they  reached 
the  pay  then-  debts  amounted  to  $30,000  or  more,  and  some  of  them  had  been 
outstanding  for  more  than  four  years.  The  creditors  numbered  8  or  10,  mostly 
merchants,  who  knew  nothing  of  the  Kew  Jersey  Company  save  that  tiiey 
appeared  to  be  hard-working,  sober,  honest  men,  and  were  tiying  to  develop  a 
claim  supposed  to  bo  valuable.  There  was  no  long  personal  acquaintance  and 
no  security.  The  debts  bore  three  per  cent,  interest  per  month.  The  most 
dangei'oiiS  period  for  the  company  was  after  they  began  to  wash,  A  dishonest 
creditor  might  then,  perhaps,  have  taken  the  claim,  or  at  least  have  caused  much 
expense  by  an  attachment  suit;  so  the  fact  of  the  finding  of  good  pay  was  kept 
as  secret  as  p<«sible  until  the  S30,000  had  been  taken  out,  and  tlien  all  were  paid 
off  at  once.  This  system  of  giving  credits  was  general  in  the  mines  15  years 
ai^o,  when  the  profits  chai-ged  were  very  high,  when  large  interest  was  allowed, 
wiien  many  extensive  enterprises  were  undertaken,  and  when  a  large  number  of 
these  enterprises  met  with  magnificent  success,  of  which  the  New  Jersey  claim 
is  a  bright  example. 

Seven  channels  have  been  found  in  this  claim  running  with  the  slates  about 
northwest  and  southeast,  all  parallel  to  one  another,  about  26  feet  apart,  60 
feet  wide,  with  ridges  of  rock  seven  feet  high  between  them.  The  dip  from 
each  side  of  the  divide  seems  to  be  towards  the  middle  of  the  hill.  There 
is  no  water  for  washing  from  the  middle  of  July  till  the  middle  of  November, 
and  meantime  the  dirt  extracted  is  thrown  into  a  pit  large  enough  to  hold  8,000 
tons,  whei'e  water  is  thrown  on  it  occasionally  so  as  to  soften  the  cement  and 
also  to  attach  the  mass  together  and  prevent  it  from  sliding  down  hill  when  the 
rains  come.  In  busy  times  the  New  Jersey  Oompany  employs  60  or  70  men, 
the  anntial  expenses  arc  $60,000  or  5670,000,  and  the  profit  one-lialf  of  the  yield. 

The  dirt  is  hauled  out  in  cars  four  feet  and  nine  inches  long,  28  inches 
wide,  and  15  inches  deep.  The  weight  of  an  ordinary  car-load  is  1,600  pounds. 
A  steady  stream  of  water  runs  oat  from  the  tnnnel  and  is  caught  in  wooden  reser- 
voirs, 20  feet  square  and  eight  feet  deep,.to  be  nsed  for  washing.  The  sluice  is 
half  a  mile  long,  and  the  grade  is  iu  one  part  18  inches  and  in  another  33  inches 
to  12  feet.  The  steepness  of  the  c^ion  renders  it  necessary  to  have  a  steep 
sluice.  Slat  riffles  made  of  five  strips  of  board  an  inch  thick,  two  inches  wide 
and  six  feet  long,  with  strips  of  the  same  thickness  set  between  at  the  ends  and 
the  middle  and  bolted  thi-ongh,  are  used.  The  top  of  each  strip  is  shod  with 
a  strip  of  iron  an  inch  and  a  half  wide  and  a  quarter  of  an  inch  thick,  screwed 
on  and  counteraaak. 

Jehstt  LnfD. — The  Jenny  Lind,  450  feet  on  the  hillside,  had  a  tunnel  2,800 
feet  long,  which  is  now  probably  closed  up,  at  least  in  places,  since  no  work  has 
been  done  for  throe  years.  The  yield,  almost  exclusively  from  the  red  gravel, 
was  11,100,000,  and  thei«  is  a  large  amount  of  ground  still  unworked.  In  this 
claim  were  found  many  rich  quai-tz  boulders.  The  yield  of  $1,100,000  was 
obtained  by  the  company  from  the  fb'st  washing,  leaving  to  others  who  rowashed 
the  dirt  a  very  large  sum  in  addition, 

GoEE,  Mains,  akd  EonoH. — The  Gore  claim,  100  feet  wide  in  front  on  the 
hillBide  and  twice  as  wide  further  back,  took  out  $250,000  from  a  tunnel  1,200 
feet  long.  No  work  lias  been  done  for  four  or  five  years.  Rich  quartz  boulders 
were  lound  in  this  claim  also. 
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T!ie  Maine  claim,  200  feot  front,  had  a  tunnel  1,200  feet  long,  and  took  out 
$250,000.     No  work  has  heen  done  for  four  years. 

The  Eough  and  Ready  haa  1,S00  feet  front,  had  a,  tunnel  1,200  feet  long, 
took  out  $250,000,  and  has  done  no  work  for  three  yeai-s. 

Deidesheimer  ATiD  Othees. — The  Deidesheimer  has  400  feet  front,  had  a 
tunnel  1,800  feet  long,  took  out  $650,000,  obtained  much  from  quartz  boulders, 
and  has  done  nothiDg  for  three  years. 

The  India  Eubber  has  250  feet  front,  hoA  a  tunnel  1,200  feet  long,  produced 
$50,000,  and  has  done  no  work  for  three  years. 

The  Alabama  has  a  frontage  of  300  feet,  ha<l  a  tunnel  1,200  feet  long,  took 
$150,000,  and  has  done  nothing  in  the  last  three  years, 

ITie  Eagle  has  200  feet  front,  had  a  tunnel  800  feet  long,  expended  $40,000 
or  $50,000,  and  took  out  $15,000. 

The  Moss  has  900  feet  Sunt  and  a  tunnel  1,000  feet  long,  but  found  no 
^vel,  though  it  is  generally  supposed  that  there  is  rich  gravel  in  the  claim. 
Quartz  was  found  in  the  tunnel,  and  a  10-stamp  mill  was  erected  to  work  it ; 
but  it  did  not  pay.  This  is  the  last  claim  to  the  eastward  in  the  Forest  Hill 
district. 

An  unrepealed  provision  in  the  minei^s'  regulations  of  the  district  requires  one 
day's  work  eveiy  month  from  Deoembei'  till  Jtuie  to  hold  the  claims,  but  so 
much  work  has  been  done  that  nobody  seems  to  think  of  forfeitui-e  under  the 
letter  of  the  regulations. 

Michigan  Biuff. — Michigan  BloiF,  seven  mUes  from  Forest  HiU,  on  the 
same  divide,  and  39  miles  from  Auburn,  saw  its  best  days  between  1853  and 
1S5S,  when  it  shipped  $100,000  per  month ;  and  now  it  does  not  ship  more  than 
$35,000.  The  claims  were  worked  &st  by  drifting  and  then  by  the  hydraulic 
process,  and  for  a  time  this  was  one  of  the  prindpal  hydraulic  camps  in  the  Sta,te. 

The  pay  sti'atum  is  remarkable  on  account  of  contiuning  ninety-five  pei-  cent, 
of  qnai'tz  boulders,  pebbles,  and  sand,  and  not  more  than  five  per  cent,  of  clay. 
Some  of  the  boulders  weigh  twenty  tons,  and  half  the  weight  of  the  boulders  is 
in  those  that  weigh  over  a  qnarter  of  a  ton  each.  This  quartz  is  very  white, 
and  immense  piles  of  the  boulders — probably  hundreds  of  thousands  of  tons — 
are  pQed  over  the  many  aei'es  that  have  been  washed  off.  The  deepest  claim  is 
80  feet  deep,  and  probably  all  the  ground  washed  off  averaged  40  feet,  of  which 
at  least  five  feet  w^e  in  boulders  that  ai-e  larger  than  a  man's  head,  and  that 
now  lie  on  the  gronnd. 

The  only  clmm  now  at  work  on  a  lai'ge  scale  at  Michigan  Bluff  is  the  North 
.American,  and  thei-e  is  little  expeetation  of  extensive  work  in  any  other  claim 
for  some  years.  There  are  places  that  would  pay  if  water  could  be  obtained 
conveniently,  and  there  is  much  ground  known  to  ho  rich,  but  it  would  not  pay 
at  present. 

The  price  of  water  in  1859  was  37J  cents  per  inch,  and  it  was  reduced  suc- 
cessively to  30,  25,  and  SO  cents ;  in  18G5,  to  17J-,  and  in  1866,  to  15  cents  per 
inch. 

The  original  size  of  the  claims  was  100  feet  squave  to  the  man. 

Tail  SLtnCES. — There  are  foui-  tail  sluices,  making  a  quarter  of  a  mQo  alto- 
gether, in  Stiokness's  Gulch,  below  Michigan  Bluff.  Tlie  sluice  is  fom-  feet 
wide,  three  deep,  with  vertical  sides,  and  a  gi-ade  of  14  inches  to  the  sluice- 
box.  Part  is  paved  with  wooden  blocks  and  part  with  boulders.  From  1660 
to  1863  the  tail  sluice  p^d  very  well,  as  fom-  or  five  companies  twled  into  it, 
but  now  there  is  only  one. 

NoETH  Ameeican. — The  North  American  claim,  as  originally  located,  was 
600  feet  long  and  400  feet  wide;  but  much  additional  ground  has  been  pur- 
chased, and  half  of  the  original  area  is  worked  out.  Sluicing  and  drifting  were 
commenced  in  1854  in  front,  where  the  claim  was  shallow;  and  in  1858,  when 
deeper  gravel  had  been  reached,  piping  began.    In  1860  a.  bed-rock  tunne] 
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1,400  feet  long — in  one  pla«e  150  feet  under  tlie  surface  of  the  rim  rock — con- 
Btiuoted  at  a  cost  of  110,000,  was  first  used  for  washing.  The  grade  is  13 
inehes  to  IS  feet,  but  eight  inches  is  considered  preferable.  The  sluice  in  the  tun- 
nel is  two  feet  wide  at  thebottom,  32  inches  wide  at  the  top,  and  two  feet  deep. 
The  flaring  are  better  than  vertical  sides  for  the  passage  of  lai'ge  boulders  two 
or  three  feet  through,  thongh  anything  over  150  pounds  injures  the  sluice. 
Nearly  alt  the  gold  is  caught  within  200  feet  at  thfe  head  of  the  sluice,  where 
the  bottom  is  covered  with  slat  frames  sis  feet  long  and  one  foot  wide,  with 
four  frames  to  one  eluico-hox.  The  slate  fue  boards  an  inch  thick,  -^shod" 
with  iron  straps  three-quarters  of  an  inch  tliick  and  an  inch"  and  a  half  .wide; 
All  the  slmce-boxes  below  the  first  200  feet  are  paved  with  fir  blocks  cightSinehes 
thick.  The  first  hundred  feet  of  the  sluice  aie  cleaned  up  every  evening,  and 
the  second  hundred  twice  a  week.  This  cleaning  up  keeps  the  riffles  in  good 
order,  and  requires  half  or  three-quarters  of  an  hour.  There  are  2,300  feet  of 
11-inch  pipe  and  150  of  7-inch  pipe  inusein  the  claim.  The  total  yield, has 
been  $300,000. 

Ni^o-&LYCERrNE. — The  number  of  men  now  employed  is  15 ;  last  year  it 
it  was  38.  One  of  the  chief  difficulties  in  this  claim  is  the  removal  of  the 
of  the  stratum  of  pipe-clay  which  r^ts  on  the  pay  gravel  and  must  be  carried 
oif  in  the  sluice.  It  is  too  hard  to  be  piped  away,  so  it  must  be  blasted  into 
email  pieces.  Previous  to  this  year  powder  was  uBcd,  but  now  Mr.  Swenson, 
one  of  the  partners  of  this  claim,  and  the  pioneer  manufacturer  of  nitro-glycerine, 
in  California,  supplies  that  fluid,  which  is  so  much  better  than  gunpowder  that 
15  men  do^moro  in  1867  than  28  did  in  1S6C.  The  niti-o-gly«erine  shatters 
the  pipe-clay  into  a  multitude  of  little  pieces,  whereas  powder  (Iw^ke  it  into  a 
tew  large  ones;  ao,  after  a  powder  blast,  the  miners  had  io  reduce  the  large 
lumps  with  gads,  i<x  which  there  is  now  little  use.  Jt  costs  about  $2  per  pound, 
and  is  preferred  by  the  miners  after  they  once  become  accustomed  to  it.  No 
accident  has  happened  with  it  on  this  claim,  although  sometimes  two  or  three 
dozen'  blasts  are  set  off  in  a  day.  The  smoke  from  it  disappears  sooner  than 
that  from  powder,  but  it  is  more  injurious. 

About  400  inches  of  water  are  used  in  the  North  American  claim  for  four  or 
five  days  in  the  week. 

Bath  Distkict. — The  following  claims  are  in  the  Bath  district,  adjoining  the 
Forest  HiUdistrict: 

In  the  San  Francisco  claim  no  work  has  been  done  for  a  long  time. 

The  Oro  claim  never  yielded  much,  and  is  doing  n6thing  now. 

The  Kip  claim,  450  feet  fixint,  has  a  tunnel  450  feet  long  in  the  bod  rock. 
From  this  tunnel  a  shaft  has  been  raisod  to  the  Paragon  sheet,  which  was  worked 
from  1852  to  1868.  The  company  are  preparing  to  pipe  away  the  fi-ont  of  the 
claim,  and  they  intend  to  erect  a  miU  next  year.  Work  is  continued  meantime 
on  the  tunnel. 

TheGolden  Gate  Company  have  180  feet  front,  and  own  half  of  a  joint  tunnel, 
400  feet  long,  on  the  boundary  line  of  the  Eough  Gold  Company.  They  are 
are  now  working  the  blue  gravel,  and  getting  $5  per  ton  from  it,  but  they  intend 
to  work  the  Paragon  sheet.  They  have  a  Sve-stamp  mill,  driven  by  a  hurdy^ 
gurdy  wheel. 

The  Rough  Gold  Company  have  a  frontage  of  only  a  few  feet,  hut  the  claim 
grows  wider  as  it  goes  back  into  the  hill,  and  400  feet  back  it  is  200  feet  wide. 
There  is  a  tunnel  1,800  feet  long,  150  feet  mider  the  Paragon  sheet,  which  ie 
now  being  worked;  but  the  tunnel  was  located  for  the  purpose  of  working  the 
blue  gravel.  There  is  a  10-stamp  null,  which  was  erected  in  1866,  and  is  now 
running  steadily. 

■Pakagou". — The  Pan^on  claim  has  a  front  of  950  feet,  extends  a  mile  and  a 
half  through  the  hOl,  and  is  490  feet  wide  at  the  hack.     The  pay  stratum  now 
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■worked  is  a  deposit  of  vasty  gray  gravel,  four  feet  deep,  resting  on  tlie  Mue  gravel 
100  feet  deep,  and  covered  by  volcanic  sand.  Tiie  foliie  gravel  immediately  on 
tbe  bed  rook,  m  well  aa  for  100  feet  above,  contains  some  gold,  but  not  enough 
to  offer  ntuoh  profit.  The  gray  gravel  contains  $10  per  ton,  tbe  gold  being 
coarse,  some  of  the  pieces  weighing  two  or  three  ounces,  and  others  containing 
quartz  attached. 

Work  was  commenced  on  the  claim  in  1852,  and  the  gravel  was  sluiced  Cor 
10  years.  It  was  ao  tough,  however,  that  it  had  to  he  washed  repeatedly,  and 
after  all  much  of  the  clay  escaped  undissolved.  At  the  first  washing  the  yield 
was  about  $1  per  ton,  and  the  second,  third,  and  fourth  washings,  made  at 
intervals  of  a.  year,  yielded  each  $2  per  ton,  and  $1  per  ton  for  the  fifth,  sixth, 
and  seventh  washings.  Freezing  and  thawing  slaked  the  Cement  more  rapidly 
than  did  san  or  rain.  In  1864  a  20-Btamp  mill  was  built,  and  then  the  claim  first 
began  to  prove  its  high  value.  The  yield  of  the  claim  was  8100,000  in  1866, 
half  of  it  profit.  The  yield  per  ton  in  the  mill  ie  no  more  than  it  was  in  the 
sluice,  but  the  dirt, is  now  not  so  rich  as  it  was  before. 

The  gray  gravel,  or  "sheet,"  as  it  Is  called,  has  all  been  taken  out  for  1,600 
feet  front:  The  tunnel  is  in  ,the  middle  of  the  daim  in  the  blue  gravel,  20 
feet  below  the  sheet.  The  pay  dirt  is  breasted  ont  on  drifts,  which  run  entirely 
across  the  claim,  bo  that  tliero  are  400  feet  of  breast  for  the  men  to  work  at. 
The  gravel  becomes  softer  when  e^osed  to  the  air,  bo  the  largo  breast  gives 
the  benefit  of  exposure,  as  well  as  of  abundant  room.  At  intervals  of  30  feet 
a  chute  is  made  &ora  the  sheet  down  to  the  tunnel,  for  the  purpose  of  throwing 
down  the  gravel;  few  timbers  ^e  «sed,  and  the  roof  falls  down  upon  the  blue 
gravel,  close  npon  the  heels  of  the  miners.  Two  men  are  constantly  employed 
rep^ng  the  tunnel,  which  would  close  up  in  a  month,  if  neglected.  The  blue 
gi'avel  swells  very  much  injjne  stretch  of  150  feet. 

There  is  enough  dirt  in  sight  for  four  years'  work.  All  the  dirt  is  picked 
down. 

The  mill  crushM  200  tons  a  week,  and  tho  expenses  are  #1,000  per  week. 
Fifty  men  are  employed ;  32  miners;  four  carmen  in  the  tunnel;  two  carmen  out- 
side; two  tunnel  menders;  fom-  feeders,  and  six  others  in  and  about  the  mill. 
Two  men  feed  the  20  stamps,  and  tw©  others  pick  out  the  largo  stones  from  the 
gravel. 

The  stamps  weigh  700  pounds,  have  75  drops  per  minute,  and  13  inches  fall; 

The  screen  is  punched  with  holes  a  siicteenth  of  an  inch  in  diameter,  but  they 
soon  wear  larger. 

Two  tons  of  gravel  are  fed  per  hour  to  each  five-stamp  battery,  and  three  inches 
of  water  ran  steadily  into  each  mortar. 

A  quarter  of  a  pound  of  quickalver  is  put  in  every  morning,  and  aa  much  more 
eveiy  evening  into  each  battery. 

A.  flask  of  quicksilver  is  bought  once  in  four  months,  implying  the  loss  of  75 
pounds  in  that  period,  or  half  a  pound  per  day  on  an  average,  oi  one  quarter  of  ill 
that  is  used.    Theretorting  is  done  carefnlly,  so  the  1ms  is  in  tbe  slmce 

Below  the  moitars  are  Jenny  Lind  riffles,  and  below  those  hurdy  guidy  fiffles 
It  is  said  the  claim  was  sold  in  August,  1367,  for  $150,000. 

Othek  Bath  Claims. — The  Greek  claim,  160  feet  front,  haa  lately  been 
bought  by  the  Pardon  Company  for  $9,650.  Thisclaim  paid  well  in  fiont,  hut 
was  not  worked  well;  tbe  tunnel  closed  up  ;^  tbe  owners  quarrelled,  and  then  tbf  y 
sold  out. 

The  New  York  claim,  SOO  feet  front,  has  a  sheet  like  that  of  tbe  Paragon, 
save  that  it  is  on  the  bed  rock.  A  tunnel  was  cut  1,800  feet  long  in  the  bed 
rook,  at  an  expense  of  #15,000,  bat  bad  air  proved  very  troablesoine ;  the  work 
was  stopped  before  pay  was  reached ;  the  tunnel  closed  up,  and  notluDg  haa 
been  done  for  three  years. 
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Tlie  Scbastopol  Oompaiiy  Laa  a  front  of  1,000  feet,  cut  a  tunnel  SOO  feet  in 
very  harct  rock,  fotmcl  uo  pay,  and  stopped  work  in  1866,  after  spending  $30,000. 

Damascus. — Damaactis,  twelve  nules  northeast  of  Fon-est  HiDj  on  the  same 
divide,  but  on  its  north  side,  has  the  same  slate  ted  rock,  and  a,  aimilar  bed  of 
blue  cement,  though  there  is  no  overlying  red  gravel. 

The  Daraasons  Company  has  a  claim  500  feet  in  front,  and  3,000  long,  running 
into  the  hill.  The  blue  cement  is  four  feet  thick,  lies  immediately  on  a  soft 
talcose  slate-bed  rock,  soft  enough  t»  pick,  and  is  covered  by  600  feet  of  volcanic 
sand;  at  least  it  is  supposed  to  be  aand,  though  no  careful  examination  has  been 
made  of  it.  The  richest  pifft  of  the  cement  is  within  15  inches  of  the  bottom, 
bnt  the  largest  nuggets  of  gold  ai-e  found  in  the  bed  rock.  The  gold  is  mostly 
coarse,  in  long  narrow  pieces,  and  those  found  in  the  bed  rock,  like  those  found 
at  Forest  HCI,  are  frequently  quite  black. 

The  claim  is  opened  by  a  tunnel,  450  feet  long,  of  which  distance  200  feet 
were  passed  before  the  rim  had  been  pierced. 

The  tunnel  runs  (learly  eouth-sontheast,  about  the  middle  of  the  clium,  and 
apparently  in  the  middle  of  what  wap  the  channel  of  the  ancient  stream.  The 
present  supply  of  cement  is  obtained  northeast  of  the  tunnel,  and  the  breast  is 
abont  200  feet,  extending  nearly  half  way  across  the  claim.  A  pillar  SO  feet 
wide  is  left  standing  alongside  of  the  tunnel  to  protect  it.  A  rail  track  is  kept 
along  the  fece  of  the  breast,  and  after  20  feet  have  been  breasted  out,  the  track 
is  rolaid  for  convenience  of  loading.  The  tunnel  is  eight  feet  below  the  bed  of 
the  channel,  Mid  the  load  in  the  breast  car  is  dumped  into  the  tunnel  car. 

There  are  many  large  quartz  boulders,  some  of  them  weighing  a  ton  each  in 
the  cement,  and  these  are  thrown  back  to  support  the  proof,  which  never  cracks. 
A  post  six  feet  high,  with  a  cap  30  inches  long,  is  set  up  in  each  square  of  30  feet 
at  the  breast,  but  so  far  there  has  been  no  trouble  with  the  roof. 

There  is  a  10-stampmilI,  driven  by  steam,  but  it  runs  only  in  day-time  for  lack 
of  water  to  run  longw.  The  company  intend  to  make  a  ditch,  so  that  tlie  mill 
can  run  day  and  night.  Tweuty-flve  tons  of  cement  are  crashed  every  d.ay,  and 
the  average  yield  so  far  has  been  $3  35  to  a  car  load  of  1,700  pounds,  or  $3  94 
per  ton.  The  bed  rock,  of  which  15  inches  are  dug  up,  is  not  crushed,  but  is 
simply  washed  in  the  sluice. 

•  The  stamps  weigh  650  pounds  each,  make  70  to  80  blows  per  minute,  and 
drop  from  9  to  11  inches.  When  the  shoes  and  dies  ai-e  new  the  drop  is  9  inches, 
and  the  number  of  blows  80,  and  when  the  drop  is  11  inches  the  number  of 
blows  is  70. 

Three  inches  of  water  are  turned  into  each  mortar,  and  three  inchesmore  are 
turned  into  the  sluice  below. 

The  cost  of  the  mill,  including  the  engine,  was  $12,000,  and  the  expenses  daily 
are  the  following,  viz.;  a  cord  of  wood,  $3 ;  an  engineer,  $i ;  a  blacksmith,  $3 ;, 
a  feeder,  $3;  six  miners,  $3  each.  Five  men  breast  out  five  tons  per  day  to  a 
man,  and  one  carman  takes  out  the  cement.  The  engine  is  of  forty -horse  power. 
Two  candles  are  burned  per  day  to  the  breaster. 

The  mill  was  built  before  the  mine  was  properly  opened. 

The  bed  rock  does  not  swell.  The  bed  rock  is  full  of  vertical  quartz-veins; 
averaging  a  few  inches  Jn  thickness,  ranning  south-southwest  and  north-north- ' 
east.  Theseseams  appear  tofonninplaces  half  of  the  bedrock;  someofthem. 
are  a  foot  thick,  and  some  as  thin  as  paper.  The  same  quartz  veins,  but  more' 
strongly  marked,  are  found  in  a  second  tunnel,  which  is  65  feet  lower  and  350i 
feet  long. 

MoTJHTAiN  Gatb. — The  Mountain  Gate  claim,  adjoining  the  Damascus  on. 
the  west,  has  2,000  feet  front,  and  the  ttmnel  runs  in  4,000  feet.  The  bed  rock 
is  35  feet  higher  than  in  the  Damascus,  it  swells,  there  is  le^  quartz  in  tho' 
bed  rock,  and  some  of  the  gravel  is  softer;  but  otherwise  there  is  much  sim-. 
ilarity  in  the  two  claims.     Tlie  tunnel  was  started  40  feet  below  the  topi,tlS  Ih^  C 
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rim  i-ook,  wliicli  was  passed  in  500  feet,  and  tlien  the  tunnel  was  extendecf  3,500 
feet,  running  nearly  level,  and  tlie  company  are  now  troubled  so  nrnch-by  water 
tbat  tliey  have  started  another  tunnel  65  feet  deeper,  and  itis  in  1,500  feet.  The 
tunnel  is  about  200  feet  from  the  Damascus  line,  and  they  have  worked  200  feet 
on  each  side  of  the  tunnel.  Tliey  breast  out  on  the  same  system  as  that  used  in 
the  Damascus. 

They  have  .no  mill,  and  when  they  come  to  cement  too  hard  to  wash,  they 
usually  leave  it  behind  and  virtually  throw  it  away.  Some  of  it,  however,  is  so 
rich  that  it  pays  to  crush  with  a  hand  moriar.  The  softer  cement  is  washed  three 
or  four  times,  at  intervals  of  six  or  eight  months.  Throe-foarths  of  the  total 
yield  is  obtained  at  the  first  washing,  and  thi-eo-fourths  of  the  further  yield  at  the 
second.     The  sluice  is  200  feet  lona;. 

There 'are  16  pffftners,  all  of  whom  work  in  the  claim,  and  they  seldom  hire 
anybody.     Kumor  says  the  present  yield  is  $12  per  day  to  the  man,  though 
■  the  work  done  is  much  less  than  the  amount  repaired  from  hired  men.     The 
'  claim  has  been  worked  for  12  years,  and  has  produced  altogether  $370,000.    They  ■ 
have  enough  water  from  their  own  claim  to  wash  all  their  dirt. 

The  bed  rock  rises  150  feet  near  the  western  line  of  the  Mountain  G-ate,  and 
at  the  eastern  line  of  the  Damascus,  so  those  two  companies  take  the  whole  chan- 
nel there. 

Iowa  Hill. — At  Iowa  HiU  the  bine  cement  lies  on  the  bed  rock,  or  lay  before 
it  was  mined  out,  12  or  IS  feet  deep.  The  cement  was  so  soft  that  it  could  be 
picked  out,  and  so  hard  that  it  could  be  washed  once  a  year  for  seven  years  with- 
out being  entirely  disintegrated.  Much  of  the  cement  was  so  rich  that  it  was 
pounded  up  in  a  mortar  weighing  250  pounds,  and  measuring  16  inches  across 
theibowl.  The  pestle  weighed  70  or  80  pounds,  was  attached  to  a  spring  pole, 
and  was  worked  by  two  men,  who  could  thus  pound  up  two  tons  or  two  tons  and 
a  half  in  a  day. 

Over  the  blue  cement  was  a  layer  of  sand  from  one  foot  to  four  feet  in  thick- 
ness. Upon  that  rested  a  stratum  of  rich  brownish  gravel  six  or  eight  feet 
thick.  Over  this  came  140  feet  of  poor  brown  gravel,  with  layers  of  sand  in  it, 
.  and  usually  there  was  a  very  rich  eti-atum  of  gravel  just  over  the  sand.  Above 
the  brown  gravel  was  loam  20  or  30  feet  deep. 

A  few  claims  on  this  Blue  lead  were  extremely  profitable.  The  Jamison,  the 
pioneer  claim,  yielded  $500,000 ;  the  North  Star,  $400,000 ;  the  Sailor  Union, 
$300,000;  the  Iowa  Hill,  $250,000;  and  the  Dutch,  #250,000;  but  tliree  dozen 
large  tunnels  were  run  and  not  one'third  of  them  paid  expenses.  If  the  loss 
were  balanced  against  the  profit,  tlie  Iowa  Hill  district  would  not  show  much 
net  gain. 

,^  The  town  stands  on  the  summit  of  a  ridge  200  feet  high  and  a  furlong  wide, 
and  the  blue  cement  of  the  channel  which  passes  under  the  town  has  aU  been 
drifted  out,  and  the  hydraulic  pipe  is  now  at  work  on  both  sides,  so  that  the 
town. site  will  itself  be  waslied  away  in  a  few  years. 

The  richest  spot  ever  found  in  the  neighborhood  of  Iowa  Hill  was  in  the  brown 
gravel,  from  which  two  men  took  out  S{30,000  in  one  day. 

East  of  Iowa  Hill  is  Indian  Cfmon,  reputed  to  have  been  the  richest  canon 
ever  found  in  California, 

WiscoNSiH  Hill. — ^Wisconan  HUl  is  on  the  same  divide  with  Iowa  Hill,  but 
is  two  miles  distant  in  a  southeast  direction,  and  the  two  places  are  separated  by 
a  ravine.  The  channel  is  the  same  as  at  Iowa  Hill,  but  not  so  rich. 
»  The  Oriental  cement  mill  at  Wisconsin  Hill  was  built  in  1866  and  has  20 
Btajips,  but  it  does  not-  pay,  as  the  cement  yields  only  80  cents  to  the  ton. 
Fortiuiately,  the  surfaee  has  been  stripped,  so  the  cement  lies  bare  and  can  be 
obtained  at  little  expense. 

EoACH  Hill. — Roach  Hill,  one  mile  east  of  Iowa  Hill,  has  had  some  good 
claims. 
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Monona  Flat,  Iialf  a  mile  eaat  of  Roach  Hill,  lias  also  paid  well  in  places. 
The  channel  at  these  two  camps  runs  with  the  divide. 

Pleasant  Plat,  a  quMter  of  a  mile  farther  up,  has  a  channel  running  across. 

MoENTKG  Star. — Three  hundred  yards  south  of  Iowa  Hill,  heyond  Indian 
caSon,  is  Picayune  divide,  through  which  runs  the  Blue  lead,  on  which  is  located 
the  Morning  Stac  claim,  which  has  1,200  feet  front,  and  extends  4,000  feet  to 
the  middle  of  the  ridge.  The  channel  here  appears  to  have  been  150  or  200  feet' 
wide.  The  Morning  Star  tunnel  waa  commenced  in  1S56,  and  no  pay  of  any 
note  waa  obtained  until  1865,  by  which  time  a  distance  of  1,SOO  feet  had  been 
ran  and  $45,000  had  been  expended.  After  reaching  the  cement  it  wasfound 
that  the  tunnel  was  30  feet  too  liigh,  and  now  the  dirt  liaa  to  bo  hoisted  an«l  tlio 
water  pumped  by  hand  to  the  level  of  the  tunnel.  The  bed  i-oct  swells,  and 
s»metimea  the  track  is  raised  six  inches  in  a  night.  The  cement  van'es  in  thick- 
neas  from  six  inches  to  six  feet,  and  yields  $3  per  ton.  The  mill  has  six  stamps, 
goes  by  steam,  and  crushes  40  tone  in  24  hours.  From  Juno  to  December,  tliere 
ia  but  half  the  needed .  supply  of  water,  and  the  mill  runs  only  in  the  day-time.- 
Twenty-four  men  are  employed. 

Bird  Flat  akd  Lebanon". — Three-quarters  of  a  mile  above  the  Morning 
Star  claim,  on  the  Picayune  divide,  the  Iowa  Hill  and  Bird  Flat  Company  have 
been  running  a  tunnel  since  1854,  have  gone  in  1,100  feet,  have  spent  $60,000, 
and  have  obtained  no  return  aa  yet. 

The  Lebanon  Company,  at  Prospect  Hill,  have  a  claim  which  adjoins  tho  Morn- 
ing Star  on  the  back.  They  have  been  at, work  13  yext^,  spent  $100,000,  and 
cut  a  tunnel  1,500  feet,  and  in'1866  they  struck  into  pay  and  erected  a  10-stamp 
mill,  which  is  driven  by  a  hurdy-gurdy  wheel.     This  tnnnel  is  not  low  enough. 

Gold  Eun. — On  the  Kailroad  divide,  between  Bear  river  and  the  North  fork 
of  the  American,  the  Blue  lead  appears  at  Dutch  Flat,  Gold  Bun,  and  Indiana 
Hill.  The  width  of  the  lead  here  ia  nearly  half  a  mile,  and  thero  are  200  or 
300  feet  of  pay  gravel,  with  no  overlying  barren  stratum.  Squirea's  c^on, 
which  empties  into  Boar  river,  separates  Dutch  Flat  ftwm  Gold  Eun.  Tho 
latter-  did  not  obtain  a  large  supply  of  water  until  lately,  and  therefore  its  best 
claims  have  not  been  exhwisted,  and  it  is  the  most  prosperous  hydraulic  camp  in 
Calilbmia.  Nine  thousand  inches  of  water  are  used  here,  requuing  a  payment 
of  $1,000  a  day  or  more  in  gold.  The  gravel  is  peculiarly  soft  and  there  is  great 
depth,  so  that  high  power  is  obtained,  and  more  dirt  is  washed  in  pixiportion  to 
the  quantity  of  water  used  than  in  any  other  lai'ge  hydranlic  district. 

Gkavel  at  Golb  Eun. — The  bed  of  auriferous  gravel  at  Gold  Hun  is  about 
350  feet  deep,  of  which  only  about  150  feet  have  been  worked  so  fai-.  Tho 
sluices  are  therefore  200  feet  above  the  bed  rook.  A  shaft  was  sunk  185  feet 
deep  in  Potato  ravine  to  the  bed  rook,  and  the  bottom  of  that  ravine  ia  below 
the  level  of  most  of  the  sluices.  It  is  to  be  presumed  that  the  bed  rock  in  that 
shaft  is  no  lower  than  elsewhere  in  the  channel.  Pay  gravel  was  found  all  the 
way  down,  and  it  was  soft  until  within  sis  or  eight  feet  of  the  bottom.  This 
vast  bed  of  gravel  two  miles  long,  half  a  mile  wide,  and  250  feet  deep,  cannot 
he  washed  away  for  many  years. 

OoTLET, — Although  the  caSon  of  the  north  fork  of  the  American  river  is  at 
least  2,500  feet  deep,  yet  it  is  two  miles  distant  from  Gold  Eun,  and  the  tailings 
muBt  run  into  Cafion  creek,  which  near  the  claims  is  only  150  or  175  feet  below 
their  levels.  Several  claims  have  been  compelled  t«  stop  work  because  they  no 
longer  have  any  ontlet. 

An  outlet  must  be  obtained  200  feet  deeper  than  Caflon  creek,  and  it  must 
be  had  without  waiting  for  the  gradual  washing  out  of  the  Blue  Lead  channel 
from  the  canon  of  the  north  fork  of  the  Amencan  river.  That  ontlet  will  be 
through  a  tunnel  about  a  mile  long,  and  from  tiiis  tunnel  shafts  will  run  up  to 
the  various  claims.  It  will  be  very  costly,  but  on  the  other  hand  it  will  yield 
an  iromense  return.  ^."inalp 
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Facilities  foe  PipnTG. — Tliei-e  ia  no  prettier  hydraulic  waaliing  tlian  tLaf 
at  Gold  Kqii.  The  gi-avel  is  Tei7  eoft,  it  is  deep,  water  is  abundant  with  a  high 
prossure,  the  claims  ai-e  large,  and  there  is  no  superincumhent  layer  of  barren 
matter.  In  proportion  to  the  amonnt.of  work  done  fewer  men  arc  employed  at 
Gold  Eun  than  at  any  other  oamp  in  the  State.  At  Smartsville  mnch  time  is 
Bpent  in  blasting ;  at  La  Porte,  in  puddling ;  at  Dutch  Fiat,  in  attending  to 
■  large  boulders ;  bet  none  here.  T,wo  men  are  suiHcient  here  to  do  all  the  work 
in  a  claim  tliat  uses  300  inches  of  lyater.  As  an  inch  of  water  is  equal  to  a  sup- 
ply of  145  pounds  per  minute,  or  8,700  potmds  per  hoar,  or  102,900  pouhds  (51 
tons)  in  12  houra,  so  it  follows  that  300  inthes  supplies  15,000  tons  ia  a 
day;  and  as  the  water  carries  off  at  least  one-tenth — the  ordinaiy  oaloulation  is 
one-flfth — of  its  bulk  of  earthy  matter,  it  follows  that  two  men  wash  1,500  tons 
at  Gold  Bun  in  12  hours,  or  750  tons  each.  It  is  a  common  saying  at  Dutoli 
Flat  that  there  three  pipes  are  required  to  break  down  as  much  gravel  as  the 
water  of  one  can  wash  away,  but  in  trold  Run  one  pipe  will  hrealt  down  as  mnoh 
as  three  oan  wash  away.  This  is  an  exaggeration  when  stated  as  a  general  prin- 
ciple, though  it  has  been  true  in  some  instances. 

CaRon  Ceeek. — Canon  creek  runs  from  Gold  Run  along  the  eastern  border  of 
t!ie  Blue  Lead  3  J  miles  down  to  Indiana  Hill,  where  it  empties  into  the  north  fork 
of  the  American  river.  Tliis  creek  furnishes  the  outlet  for  many  of  the  claims. 
ITie  ori^nal  bed  of  the  creek  was  in  general  3S0  feet  below  the  surface  of  the 
lead,  or  "  gi'avel  range,"  as  it  is  also  called,  but  the  bed  has  been  in  some  places' 
filled  up  as  much  as  fifty  feet  with  gravel. 

Water. — Piping  was  commenced  at  Indiana  Hill  on  a  small  scale  in  1857, 
with  400  inches,  supplied  in  the  late  winter  and  early  spring  by  a  ditch  from 
Caiion  creek.  Four  years  later  the  Dutch  Flat  ditch  brought  to  Gold  Bqn  800 
inches,  which  ran  for  six  or  seven  months,  and  have  since  begn  doubled;  and 
the  Bear  River  ditch  brought  in  SOO  more;  and  in  1864  the  South  Tuba  ditch 
brought  in  2,500  inches.  The  demand  for  water  has  always  exceeded  the  sup- 
ply, aud  as  the  supply  increased  so  did  the  amount  of  work  and  of  production. 
Gold  Run  produced  $150,000,  in  1865;  $300,000  in  1866;  and  the  yield  for 
1867  is  estimated  at  $500,000.  The  customaiy  price  for  water  is  12j  cents  per 
inch  for  12  houi-s,  and  SO  cents  for  24  hours. 

Squire's  CaRon  Claims. — On  the  southern  lode  of  Squii-e's  cafion,  in  the 
Gold  Eun  district,  are  the  following  claims,  commencing  atthe  east : 

Frost  &  Co.  began  work  in  1865,  wash  through  an  open  cut,  use  300  inches 
of  water,  and  usually  i-un  in  day-time-  only,  though  they  have  run  night  and 
day  at  times. 

W.  H.  Kinder  began  work  in  1866,  uses  300  inches  of  water,  washes  thi-ongh 
an  open  cut,  and  rims  in  day-time  only. 

Wentworth  &  Co.  began  work  in  1866,  use  300  inchesof  water  night  and  day, 
and  wash  through  an  open  cat. 

A.  Bell  &  Co.  ai-e  running  a  bed  rock  tunnel,  and  have  not  commenc^ 


Wolcott  &  Co.  began  work  in  1867,  and  the  claim  was  sold  in  Juno  for 
$3,500.  They  use  300  inches  of  water  in  daylight  only,  and  wash  through  an 
open  cut,  bul^  intend  to  cut  a  tunnel. 

The  Bailey  claim,  consisting  of  21  claims,  each  100  by  200  feet,  has  nothoen 
opened,  and  no  work  is  being  done. 

Ci^ader  &  Co.  began  in  1867,  and  use  175  inches  day  and  night. 
■CaSon  Creek  Claim. — ^Theclaims  which  have  their  outlet  into  CaOon  creek 
are  the  following,  neai-  the  head  of  Squire's  caflon  : 

The  Rook  Company  opened  their  claim  in  1866,  and  used  250  inches  of  water, 
running  day  and  night.  They  are  not  piping  now,  hut  are  preptaing  to  lay  a 
long  pipe  so  as  to  have  a  heavy  pressure  for  1868, 

Hughes  &  Co.  opened  their  claim  in  1866,  but  ai-e  not  at  w@:.qon'n  \q 
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A.  S.  Benton  opened  Ms  claim  in  1867,  and  ubcb  300  inches  of  water  by  day- 
light only.  ' 

The  Hartness  claim  has  been  worked  by  slnice  and  pipe  for  10  years,  is  now 
takinff  650  inches  of  water  day  and  night,  and  draining  thi-ongh  an  open  cut. 

Behind  Harkness  is  the  clMm  of  ^Isey  &  Co.,  908  feet  long  by  500  wide, 
which  cannot  be  worked  until  an  outlet  is  obtained  through  tho  claim  in  front.. 
A  fourth  interest  was  offered  for  sale  in  last  Februaiy  for  $2,000,  but  no  buyer 
appeared.     It  wonld  have  found  ready  sale  if  there  hail  been  an  outlet. 

Next  ta  Haikuess,  on  CaSon  creek,  is  the  claim  of  Goding  &  Co.,  who  have 
worked  off  the  top  of  their  cl^m  as  low  aa  they  can  go,  and  ai-e  now  waiting  for 
a  deeper  outlet. 

The  claim  of  Benton  &  Co.,  adjoining,  is  in  a  similar  condition. 

The  Bay  State  claim  was  opened  in  1857,  and  has  been  worked  steadily  since 
whenever  water  could  be  had.  In  1866  it  ased  750  inches  day  and  night;  this 
year  it  used  350.  The  profit  never  has  been  large,  though  the  gix)ss  yield 
has  been  $150,000,  and  the  yield  for  1866  $37,000. 

The  claim  of  A.  Beel  Is  in  the  same  condition  as  that  of  Goding. 

GoosLiNG  Ravine  Claims.— Goosling  &  Co.  have  been  at  work  since  1854. 
A  ravine  runs  down  through  the  middle  of  the  claim,  and  they  are  piping  on 
each  aide,  u^g  300  inches  day  and  night  on  one  side,  and  300  inches  in  day- 
tirae  only  on  the  other,     Goosling  ravine  is  in  this  claim. 

Prindle  &  Co.  opened  their  claim  in  1864,  and  used  275  inches  of  water  day 
and  night.  Work  has  been  closed  for  this  season  because  the  pipe  hasadvanced 
to  within  50  feet  of  a  ditch,  the  proprietors  'of  which  have  warned  the  claim 
owners  that  they  will  be  held  responsible  for  any  damage  to  the  ditoh.  Four 
ditches  cross  this  claim.    The  outlet  is  through  Goosling's  ravine. 

The  Uncle  Abe  claim,  behind  Goosling,'is  irregular  in  shape,  but  is  about 
1,000  feet  long  by  850  feet  wide.  It  was  opened  in  1867,  and  in  April,  May, 
and  Jime,  yielded  *12,000:  It  was  sold  in  May  for  $6,000.  Tho  consumption 
of  wat«r  is  275  inches  day  and  night 

LowebCaSon  Crbek  Claims, — The  cl^m  of  Winters  &  Co.hasbeen  worked 
three  years,  and  is  in  the  saale  condition  aa  Coding's. 

The  Bay  State  No.  2  is  unopened.  An  offer  of  $3,000  for  the  claim  was 
refused. 

The  HaU  claim  waa  worked  for  two  years,  but  is  idle  this  season  for  want  of 
an  outlet. 

The  claim  of  Taylor,  Moore  &  Co.  is  about  1,000  feet  square,  was  worked  on 
a  small  scale  from  1853  till  1866,  and  for  the  last  two  years  has  been  piping  on 
a  huge  scale.  It  was  sold  this  year  for  $11,000-  The  yield  in  "a  i-un  of  22 
days,  as  a  run  of  11  days  day  and  night  is  termed,  is  usually  between  $4,000 
and  S5,000. 

The  Chm'ch  claim  was  opened  in  1860,  and  the  yield  in  1866  was  $27,000. 
Three-fifths  of  the  claim  were  sold  in  1865  for  $7,000.  Of  water,  275  inches 
are  used  in  the  day-time  only. 

The  Golden  Gate  claim  began  work  in  1858,  uses  300  inches  of  water  in  day- 
time only,  pays  well,  and  is  the  last  claim  that  ttuls  immediately  into  C^on 
creek. 

Gold  Run  CanQH". — The  Gold  Run  claim  began  work  in  1859,  uses  300 
inches  of  water  in  the  day-time  only,  has  paid  well,  and  tails  into  Golden  Eim 
ca3on,  which  is  on  the  southern  side  of  the  claim.  An  offer  of  $10,000  for  the 
claim  has  been  refased. 

The  Fitzpatrick  claim,  fionting  on-Gold  Eun  caBon,  has  lately  been  sold  for 
$2,100,  and  ia  now  preparing  to  work  with  300  inches  of  water. 

On  the  south  ade  of  Gold  Run  caSon,  and  opposite  to  the  Fitzpatrick  claim, 
is  the  Sheldon  claim,  owned  by  the  Dutch  Plat  Water  Company.  It  has  been 
worked  several  years, but  is  idle  now.  ^ooolp 
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The  Huyck  and  Hubbard  claim,  fronting  on  Gold  Ilun  oa5on,  has  a  sluice 
tunnel,  but  is  waiting  for  cheaper  water,  and  dping  notliing. 

Tiie  Ilorae  Ticket  has  heen  worked  four  years,  and  usea  350  inches  in  day- 
time.    The  gross  yield  in  May  and  June,  1867,  was  about  $100  per  day. 

The  Nowai-k  was  opened  in  1863,  uses  300  inches  in  the  day-time,  and  yielded 
about  #75  gross  in  June,  1867. 

Potato  Kathtb. — The  following  companies  tail  into  Potato  ravine,  a  tribu- 
tary of  Cafion  ci-eek : 

Baldwin  and  Bailey  have  been  at  work  three  years,  using  275  inches  of  water 
in  the  d^-tinie,  and  obfeuning  about  $70  gross  per  day. 

The  HaiTis  claim  is  lai^e  and  unopened. 

The  Fitzptttriok  clwm  yields  about  $75  gixiss  per  day,  was  opened  in  1866, 
and  consumes  330  inches  of  water  in  day-time. 

The  Cedar  Company  have  900  by  800  feot,  began  work  in  1861,  run  300 
inches  day  and  night,  and  obt^n  about  $330  in  34  hours.  The  yield  in  1866 
was  $35,000,  one-half  of  it  profit. 

Stewart  and  Kinder  have  500  feet  squMe,  fronting  on  both  Cafion  creek  and 
Potato  mviue,  but  are  not  at  work.  jUong  Canon  creek  thei'e  is  a  rim  rock,  so 
they  will  tail  into  Potato  ravine.    They  refused  an  offer  of  $1,600  for  tlie  claim. 

The  Judd  and  GrifBn  claim,  1,000  feet  square,  has  been  worked  ance  1854, 
and  was  sold  in  1866  for  $3,500.  The  yield  is  about  $75  per  day,  with  370 
inches  running  twelve  hours  ont  of  the  twenty-ibnr.  To  get  drainage  an  open 
cut  was  made  600  or  700  feet  long  in  the  rim-rook,  and  in  one  place  40  feet  deep. 

Huyck  and  Judd  have  one  of  tlie  most  profitable  claimg  of  the  district  on  the 
eastern  side  of  Indiana  Hill  cafion,  which  empties  into  the  north  fork  of  the 
American  river.  They  have  been  at  work  since  1854,  use  275  inches  of  water 
in  the  day-time,  and  cleared  $7,000  in  1866. 

The!  Hoskin  cl^m  adjoining  is  open,  but  is  not  worked. 

Indiana  Cemeht  Mill. — Mallory,  Gaylord  &  Co.  are  working  ivith  an  eight- 
stamp  cement  mill,  diiven  by  a  hordygordy  wheel.  Their  claim  is  the  only  one 
in  the  district  in  which  the  bod-rook  has  been  reached.  Their  mode  of  getting 
out  du-t  is  to  cut  a  tunnel  60  or  70  feet  on  the  bed-rook,  let  off  a  blast  of  200 
kegs  of  powder,  sluice  off  the  top  dirt,  and  run  the  cement  thi-ough  the  mill. 

Indiana  Canon  Claims. — The  following  claims  tail  into  Indiana  Hill  caBon. 

The  Hawkins  claim  was  opened  this  year,  uses  350  inches  night  and  day,  and 
yields  $200  in  24  hours. 

The  Brink  claim  was  opened  in  1864,  but  is  not  worked  now  on  account  of 
disturbance,  of  the  telegraph  or  flume  from  which  the  pipe  is  fed.  The  yield  was 
about  $75  per  day,  and  the  quantity  of  water  30  inches.  Work  wil!  be  resumed 
next  yeai'. 

Stewart  and  Prindle  opened  their  claim  in  1867,  use  200  inches  day  and  night, 
and  take  out  about  $100  per  day. 

'  Moody's  Tail  Shjicb. — In  Canon  creek  Moody  &  Co.  have  a  double  tail 
sluice  3,000  feet  long,  consisting  of  two  flumes,  each  eight  feet  T,vide  and  about 
four  feet  deep.  This  sluice  cost  $25,000.  The  lower  part  was  caniod  away  in 
1862,  and  the  upper  pari  was  bm'ied  and  had  to  be  replaced.  The  yield  was 
$10,000  in  1865,  $7,000  in  1866,  and  $3,000  in  the  first  half  of  1867.  An  offer 
of  $11,000  for  a  third  intei-est  was  refused.  The  estimated  receipts  for  1867  are 
$10,000,  Most  of  the  cleaning  up  is  done  in  September  and  October,  when 
there  is  not  modi  water  for  piping. 

Kindbe's  Tail  Sluice. — lilnder  and  White  have  a  tail  sluice  in  Canon  creek, 
and  claim  the  creek  for  a  mile  and  a  half  below  Moody  &  Co.  In  the  upper 
pai-t  of  their  claim  they  have  two  sluices  eight  feet  wide  and  700  feet  long.  Half 
of  the  sluJM  was  sold  in  1865  for  $3,000,  but  since  then  it  has  become  more 
valuable.    The  grade  is  three  inches  to  13  feet.     This  sluice  was  carried  away 
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The  following  eon  pa    ei  ta  1     to  th    tw    t  H  sluices  n  C  ii      oreek 


Gerraan 

Uncle  Abe 

TajlOT  &,Lo  4  0  Total 

Church  '' 

The  GoM  Sun  tail  b1  uce,  n  Gold  Eun  canon,  a  1,500  feet  long,  s  feet 
wide,  and  yields  $6,000  or  87,000  a  year.     It  tails  into  Canon  creak. 

GoosliBg  &  Co.  have  a  tail  sluice  3,000  feet  long  in  Cfoosling  ravine,  and  four 
companies  tail  into  it.     Two  tail  sluices  are  buried  20  or  30  feet  deep  in  this  mine. 

Hayek  and  Judd  have  1,000  feet  of  tall  sluice  in  Indiana  HiU  cafion. 

HosKiHS  Tail  Sluice. — The  Hosklns  tail  sluice  is  in  Indiana  Hill  ravine, 
which  is  so  steep  that  the  sluice  is  in  short  sections,  the  longest  94  feet,  and 
between  the  sections  tlie  water  pitches  dojvn  over  steep  rocka.  There  are  in  all 
fifteen  boxes  of  main  tidl  sluice,  sis  or  eight  feet  wide  and  two  or  two  and  a  half 
feet  deep,  with  a  grade  of  eight  inches  to  12  feet. 

Besides  the  main  sluice  Jioxea  there  are  a  number  of  undercurrent  boxes,  ftom 
six  to  nine  feet  wide,  14  inches  deep,  with  a  grade  of  12  or  13  inches  to  12  feet. 
-Not  more  than  one-iifth  of  the  matter  in  the  main  sluice  gets  into  the  nndercur- 
rent,  passing  through  a  cast  grating  of  white  iron,  with  openings  an  inch  wide, 
eight  inches  and  a  half  long,  separated  by  bars  an  inch  and  a  half  thick  on  top. 
There  are  usually  from  600  to  1,200  inches  of  water  running  in  the  main  sluice 
and  120  in  the  undercurrent,  which  latter  catches  three  times  as  much  gold  as 
the  formei^  because  the  current  is  slower  and  shallower. 

There  are  second  undercurrents,  or  seeondarieB,  as  they  are  usually  called. 
Their  grade  is  14  or  15  inches  to  the  box,  their  width  30  inches,  aid  their  depth 
12.  They  take  one-fifteenth  of  the  water  of  the  undercuiTcnt,  and  catch  one- 
eighth  as  much  gold.  They  are  especially  sei-viceable  for  catching  quicksilver. 
The  spaces  in  the  grating  atxs  five  inches  long  and  three-eigbths  of  an  inch  wide. 
There  are  three  boxes  of  12  feet  to  each  undercurrent,  and  two  to  each  second- 
ary. The  undercurrents  always  pay  where  the  gold  is  fine,  and  the  secondaries 
are  especially  serviceable  in  steep  eailons. 

Ddtch  Flat. — Dutch  Flat,  on  the  north  side  of  tho  divide  between  Bear 
liver  and  the  north  fork  of  the  American  river,  and  within  half  a  mile  of  the 
line  of  the  Central  Pacific  railroad,  has  for  12  years  been  one  of  the  leading 
hydraulic  camps  of  the  State.  It  is  pleasantly  situated,  and  is  one  of  the  most 
prosperous  towns  in  the  minra,  although  the  monthly  gold  yield  was  thrice  as  great 
in  185S  as  it  is  now.  There  aro  many  comlortable  homes,  most  of  the  people 
consider  themselves  permanent  i-csidents,  and  there  is  a  steady  increase  in  tho 
number  of  families.  Dutch  Flat,  probably  alone  of  all  the  mining  towns,  has 
never  been  bnmed  down,  and  only  one  house  lias  been  burned,  llie  shipment 
of  gold  in  January,  1867,  was '  $31,000 ;  in  February,  $33,000;  in  March, 
S43,000;  in  April,  874,000;  in  May,  $66,000;  and  hi  June,  ^60,000.  These 
shipments  included  much  from  Gold  Enn. 

Most  of  the  soft  gravel  that  covered  the  Blue  lead,  and  that  could  l>e  washed 
down  readily  with  the  pipe,  has  been  washed  away,  and  the  blue  cement,  which 
is  too  hard  for  the  pipe,  and  perhaps  not  rich  enough  for  the  stamp,  has  been 
reaohed ;  and  most  of  the  claims  are  now  lying  idle  in  the  hope  that  some  other 
mode  will  be  devised  of  working  them. 

The  principal  claims  at  Dutch  Flat,  commencing  on  Bear  river,  at  the  north- 
eastern comer  of  the  district,  are  the  following : 

Ph<ENix  Ahd  Ameeicah. — Tho  Phcenix,  900  feet  long  by  300  wide,  was 
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opened  in  1857  and  was  worked  until  1865,  witli  an  average  yield  of  $150  and 
an  expense  of  $60  per  day.  All  tlie  soft  gravel  has  been  washed  and  tlie  hard 
cement  remains.     The  depth  to  the  bed  rock  is  not  known. 

The  American,  900  feet  long  by  400  feet  wide,  was  opened  in  1857,  and  was 
worked  for  six"year3  as  a  hydraahc  claim,  yielding  $150  per  day.  It  will  not 
pay  now  f<a  piping,  and  Chinamen  aie  eloicing  in  it. 

BnCKBEE, — The  Buckeye  was  opened  as  a  sWciog  claim  in  1854,  and  it  was 
piped  from  1857  till  1867,  and  may  be  regarded  as  worked  ont  ibr  the  hydraidie 
process.  It  has  used  250  inches  of  water  and  employed  from  four  to  sis  men. 
An  incline  was  sunk  250  feet  below  the  level  of  the  present  workings  to  the 
bed  look,  and  the  c«ment  taken  out  in  going  down  yielded  $8  to  the  car-load, 
and  not  more  than  one-third  of  the  gold  was  washed  out.  If  this  statement  be 
correct,  and  if  the  cement  found  in  the  incline  was  a  fair  average  of  all  in  the 
claim,  the  Buckeye  is  an  extremely  valuable  piece  of  property. 

D0TCH  Flat  mud  Qvees  Citt.— The  Dutch  Flat,  1,800  by  900  feet,  was 
opened  in  18S7,  and  is  stiil  at  work  with  12  men.  The  yield  is  ftom  {{200  to 
$400  per  day.  The  soft  gravel  will  last  another  season.  The  company  com- 
menced work  in  1854,  outlingatannel  for  drainage,  but  after  going  450  feet  and 
spending  $46,000  on  it,  they  gave  it  up.  Some  of  the  rook  was  so  hard  that 
they  p£ud  $85  50  per  Hneal  foot. 

The  Queen  City,  900  by  350  feet,  began  piping  in  J858,  and  will  exhaust  its 
soft  gravel  this  year.  Foui-  men  are  employed ;  the  yield  is  $130  to  $150  per 
day,  and  200  or  250  inches  of  water  are  used. 

Bear  Eiveb  ahd  Teaff. — The  Bear  Eiver  clium,  900  by  400,  was  opened 
in  1856,  and  will  be  exhausted,  so  far  as  tlie  soft 'gravel  is  concerned,  this  year. 
Four  men  are  employed,'  250  inches  of  water  are  used,  and  the  yield  is  $150  per 
day. 

TeafTs  claim,  900  by  310  feet  on  one  side  of  the  hill,  and  1,500  by  900  on 
the  other  side,  was  opened  as  a  pipe  claim  in  1855,  and  the  soft  gravel  will  be 
worked  out  next  year.  Fi-om  1857  to  1S60  125  inches  of  water  were  used,  and 
the  avera^  yield  was  $100  per  As.y.  About  80  feet  have  been  washed  away 
from  nearly  the  entire  area  of  the  claim.  The  amount  of  water  used  is  250  inches, 
at  an  expense  of  $30  per  day ;  four  men  are  employed  at  $3  each ;  the  total 
expenses  are  about  $50  per  day,  and  the  yield  $150.  The  head  of  water  for 
piping  is  120  feet. 

From  Boston  to  Yankee. — The  Boston  claim,  900  by  450  feet,  was  opened 
as  a  hydraulic  claim  in  1855,  and  the  soft  gravel  will  all  be  washed  away  this 
year.  Four  men  are  employed,  250  inches  of  water  are  purchased,  and  the  yield 
is  $150  per  day. 

The  Gray  Eagle,  900  by  300  feet,  was  piped  from  1858  till  this  year,  and 
now  the  soft  gravel  has  all  disappeai'ed.  The  yield  was  $150  per  day,  and  250 
or  300  inches  wore  used  per  day. 

The  North  Star  was  worked  as  a  drift  claim  for  a  long  time,  and  then  piped. 
The  soft  gravel  is  all  gone,  and  the  clium  is  lying  idle. 

The  Union  is  working,  and  paying  good  wages  to  two  men. 

The  Yankee,  at  the  junction  of  Dutch  Flat  ravine  with  Bear  river,  has  worked 
off  nearly  all  tJie  soft  gravel  In  1858  and  1859  it  was  worked  as  a  drift  daam 
hy  16  men,  and  it  yielded  250  ounces  (abont  $4,500)  per  month. 

Dkift  CiAiMS.-^Tho  Blue  Cut  struck  pay  in  1856  as  a  drift  claim,  and  paid 
very  high  for  a  time,  and  now  pays  $400  per  month.  Four  men  aie  employed, 
and  the  claim  is  still  worked  by  drifting. 

The  Pofosi,  a  drift  claim,  pays  200  ounces  per  month  to  12  men  drifting  day 
and  night. 

The  Whynot  Company  is  worked  as  a  drifting  claim ;  yield  not  ascertained.  ■ 

The  Badger  has  22  feet  of  drifling  dirt,  and  has  been  very  rich,  but  is  working 
now  on  a  small  scale.    In  fom-  years  it  psud  $192,000  of  dividends 
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Mill  Claims. — Tiie  OMo  claim  has  a  four-stiwnp  cement  mill,  wliicli  started 
this  year  and  pays  well.  The  cement  is  hauled  out  with  a  mule.  The  soft 
gravel  has  been  sluiced  off  from  the  top. 

The  ereotioti  of  a  mill  has  heen  commenced  on  the  Baker  claim. 

The  German  Comptay  intend  to  build  a  mill. 

Othee  Claims, — ^The  Deep  Shaft  claim  is  the  property  of  the  Water  Com- 
pany, and  is  worked  by  the  hydraidic  process,  but  the  supply  of  water  is  irregu- 
lar.    When  there  are  250  inches  of  water  the  yield  is  about  $150  per  day. 

The  lowft  claim  uses  250  inches,  and  pays  $150  per  day,  but  did  not  pay  more 
tlian  $100  previous  to  1860.     The  soft  gravel  will  be  worked  out  next  year. 

The  North  Star  yielded  SS150  per  day  for  fooror  five  years,  but  tlio  soft  gravel 
ia  all  gono  now. 

Between  Dutch  Flat  Ravine  and  Squire's  Cafion  are  a  number  of  hydraulic 
«lMms  that  havo  been  worked  many  years,  and  have  paid  very  little  more  than 
expenses. 

TEA^ys  Tail  Sluice. — James  Teaff,  who  owns  one  of  tlie  piping  claims  at 
Dut«h  Flat,  also  owns  a  tail  sltiice-^pi-obably  the  largest' one  in  the  State,  The 
total  loDgtli  ia  5,500  feet ;  2,500  feet  long,  five  and  a  half  feet  wide,  and  26  inches 
deep,  in  a  timnei,  and  3,000  feet  long  and  six  feet  wide  outside.  The  conetrao- 
tion  of  the  tunnel  and  sluice  cost  $55,000  in  money  and  four  years' time,  and  was 
completed  in  1863.  The  Teaff,  Dutch  Flat,  Qaeen  City,  Bear  fiiver,  Franklin, 
Boston,  and  Iowa  companies,  witli  1,550  ioches  of  water,  tail  into  it.  It  ia 
paved  all  the  way  with  boulders  14  inches  deep.  The  grade  is  10  inches  to  13 
feet,  but  eight  inches  would  have  been  better.  At  intervals  of  120  feet  there  are 
falls  or  dumps  two  feet  and  a  half  high  in  the  tminel  and  five  feet  high  outside. 
These  dumps  are  of  great  service  in  breaking  up  pieces  of  cement. 

Boulders  10  and  15  inches  in  diameter  are  constantly  rushing  through  the  sluice, 
and  some  of  20  JncheS  frequently  pass.  The  gi'eat  weight  of  these  boulders 
rushing  along  at  a  speed  of  nearly  10  miles  an  hour  tries  the  sluice  severely, 
and  the  rock  bottom  is  always  worn  down  about  two  inches  in  three  months, 
and  half  of  the  paving  boulders  are  broken  so  as  to  be  unfit  for  fiirther  use. 

The  rock  for  the  paving  is  obtained  by  putting  an  iron  grate  in  a  sloping  posi- 
tion in  the  sluice.  The  bars  of  the  grate  are  an  inch  and  a  half  thick  and  eight 
inches  apart,  so  everything  small  passes  through,  A  Chinaman  stands  by  the 
grato,  examines  ©veiy  bonlder  that  stops,  lays  the  good  ones  on  one  side,  and 
throws  the  others  over. 

Eyery  evening  15  or  20  pounds  of  quicksilver  are  put  into  the  sluice,  and  the 
largest  amount  in  the  sluice  at  ono  time  is  900  pounds.  The  owner  of  the 
sluice  never  buy^  any  quicksilver,  but  has  it  to  sell,  for  he  catches  more  than  ho 
puts  in.  He  cleans  up  several'  sections — a  section  is  between  two  dumps — ^between 
Saturday  night  and  Monday  morning,  which  time  he  has  for  cleaning  up  under 
a  contract  with  the  companies.  Six  men  are  employed  20  hours-^12  days'  work — 
in  cleaning  up  a  section  of  ten  boxes  or  120  feet,  and  the  expense,  including 
new  stone  and  repairing,  is  S3  75  per  box.  The  yield  is  usually  $25  per  box, 
or  1250  per  section,  at  a  clean  up,  and  there  are  416  boxes  in  the  sluice.  Three 
men.  are  constantly  employed  in  looking  after  the  sluice,  and  extra  men  are 
engaged  to  clean  up. 

The  companies  wHchtail  into  the  tunnel  have  about  600  feet  of  their  own 
sluices, 

Dkaiitage  of  Beak  Eivbr. — Bear  river,  opposite  to  Dutch  Flat,  is  70  feet 
deep,  with  tailings,  the  mass  of  which  extends  for  some  miles  above  and  many 
below.  It  has  been  proposed  to  cut  a  tunnel  three  miles  long  fi:om  Bear  river  at 
Secret  ravine  through  the  railroad  divide  to  the  north  fork  of  the  American  river, 
the  bed  of  which  is  1,000  feet  lower  than  that  of  Bear  river.  It  is  supposed  that 
lui  immense  profit  would  be  derived  fiwm  such  an  entei-prise,  though  the  cost  of 
making  a  tunnel  for  that  length  11  feet  wide  and  eight  feet  high,  at  $40  per  fgoLi 
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■would  be  a\iout  $630,000.  Tlie  bed  of  Bear  river,  opposite  Dutch  Flat,  never 
was  fliimcd,  and  is  prol>ably  quite  ricli.  The  present  depodt  of  tailings  began  to 
ticcumulate  in  1858  oi  1869.  They  rise  about  two  feet  per  month  from  February 
till  September,  and  then  the  floods  of  wint«r  carry  away  a  considerable  portion  of 

South  Placer  Qtjaexz  RBGULATroKS. — There  ia  no  gcnei-al  quartz  reg'iht- 
tion  for  Placer  coanty ;  each  district  has  its  own  rules. 

The  following  are  the  mmn  provisions  of  the  South  Placer  quartz  regulations ; 

An}'  person  may  tftke  up  and  pre-empt  one  cltum  of  200  feet  in  lengtb  on  tlie  lode  by  SOO 
feetin  width,  (following  tne  dip  of  llie  lode,)  with  all  dips,  spurs,  angles,  and  coarses,  with 
aU  pteciouH  metals  therein  contained.  Buch  claima  shall  be  valid  by  the  locator's  posting' 
one  notice  thereupon,  naming;  the  number  of  feet  claimed  each  way  from  said  notice  ;  desig- 
nating, if  possible,  by  croppings,  the  general  direction  of  said  lode,  but  if  no  croppings  are 
visible,  then  by  the  words  easterly,  westerly,  cortborly,  or  southerly,  aa  the  case  may  be ;  but 
in  no  case  shall  a  location  of  a  claim  be  icTalid  by  reason  of  any  mia apprehension  in  regard 
to  the  direction  of  said  tode.  Kotices  of  locations  sliall  bo  put  upon  the  records  of  this 
district,  together  with  Sliu?  a  copy  of  the  same  with  the  recorder,  which  shall  ^ve  as  full  a 
description  ias  possible  of  the  claim. 

AU  claims  shall  be  recorded  as  above  specified  within  SO  days  from  the  date  of  their  notice. 

All  claims  in  this  district  shall  bo  held, by  working  the  same,  the  work  to 
amount  to  at  least  one  full  day's  work  to  each  claim  in  each  company  in  every 
month  in  good  faith ;  and  after  the  sum  of  $50  to  each  name  in  such  company  shall 
have  been  expended  upon  the  claim,  on  application  to  the  recorder  it  shall  be  hia 
duty  to  go  and  see  the  work,  and  if  he  tnds  that  the  said  amount  of  work  or 
money  has  been  expended  aa  before  stated,  he  shall  give  to  the  parties  owning 
or  their  repi-esentatives  a  certiiicate  stating  that  the  said  amount  of  work  and 
money  has  been  expended,  which  entitles  the  owners  to  lay  over  and  suspend 
wort  for  the  term  of  sis  months  from  the  date  of  sfud  application,  and  the  claim 
win  not  be  considered  forfeited  until  after  the  said  six  months  has  expired. 

Cauada  Hill  ash  LonB  Stak  EEGnLATlONS. — The  quartz  rogalations  of 
Canada  Hill  allow  300  feet  on  the  lode  to  each  person,  and  50  feet  on  each  aide, 
and  10  feet  on  every  cross-lode  j  and  requii'o  five  days'  work  per  month  for  each 
individual  claim  or  share. 

In  the  Lono  Star  district,  west  of  Aubnm,  the  regulations  allow  200  feet  to  each 
person,  and  300  feet  on  each  ade.  A  company's  claim  may  be  held  for  the  first 
year  by  doing  work  of  the  value  of  $25  within  60  days  after  the  location ;  and 
an  equal  amount  of  work  will  hold  it  for  any  subsequent  year, 

Geeen  EMXGitAM. — The  Green  Emigi'aut  mine,  thi-ee  milos  northwest  from 
Auburn,  is  1,000  feet  long  on  a  vein  which  appears  to  ran  north  65°  westy  but 
there  are  a  nomber  of  veins  that  seem  to  concentrate  at  the  top  of  the  hill,  in 
which  a  rich  deposit  has  been  found. 

The  vein  which  runs  thi-ough  the  hill  is  called  the  Green  Emigrant,  Is  three 
feet  wide,  and  dips  45°  to  the  southwest.  The  foot-wall  is  sei'pentioe  and  the 
hanging  wall  taleose  slate  and  schist.  The  vein  itself  near  the  sui&ce  seems 
to  be  decomposed  quartz,  taleose,  and  schist.  The  middle  parallel  vein  ia  IS 
inches  wide  and  nearly  vertical,  and  tlie  vein  matter  is  like  that  in  the  Green 
Emigrant.  The  southwestern  vein  is  four  feet  and  a  half  wide,  and  dips  45° 
to  the  east.  The  vein  matter  is  the  same  as  in  the  other  two.  Tliere  are  spaces 
of  50  feet  between  these  parallel  veins  at  the  surface,  but  it  is  supposed  that  they 
unite  150  feet  below  the  surface.  The  walls  of  the  middle  vein  and  the  hang- 
ing wall  of  the  southern  vein  are  taleose  slate ;  and  the  foot-wall  of  the  latter 
vein  is  a  hard  rock  resembling  denite.  A  shaft  was  sunk  10  feet  in  the  south- 
western vein,  and  the  rock  averaged  $10  per  ton.  The  mine  was  discovered  in 
1864,  and  not  more  than  50tonsnavobeencrushed,  yielding  $100  per  ton.  The 
jield  for  the  first  two  years  was  $20,000,  but  the  "proprietoi's  refuse  to  tell  what 
ithasbeea  since.  Bumor,  which  probably  exaggerates  grossly,  says  that  $100,000 
have  been  taken  out  in  a  hand  mortar  in  the  first  six  months  of  1867.     That 
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many  ricli  specimens  have  been  obtained  is  indubitable.  All  tlie  work  in  the 
mine,  escopt  on  rare  occasions,  is  done  by  two  partnera  in  it,  and  strangers  are 
not  permitted  to  enter.  The  rich  deposit  is  found  in  streams  near  the  walls. 
The  mine  is  opened  by  a  tunnel  225  feet  long.  The  mine  ownere  say  the  -whole 
hill  will  pay — ^the  root  for  erueliing  and  the  gravel  for  washing. 

The  fii'st  extension  of  the  Green  Emigi-aat  on  the  nortli  is  600  feet  long,  and 
is  being  opened  or  examined  by  cross  cuts.  Some  auriferous  talcoae  slate  has 
been  found,  but  so  far  no  vein. 

Monahan  &  Co.  have  2,000  feet  on  the  same  vein,  and  have  done  nothing. 

The  Wells  claim  is  2,400  feet  long,  and  the  vein  is  five  feet  wide.  There  are 
two  shafts,  one  50  and  the  other  40  feet  deep.  Forty  tons  have  been  crushed, 
and  they  yielded  $12  50  per  ton  on  an  average,  after  the  specimens  had  been 
picked  out. 

The  first  extension  soath  of  the  Green  Emigrant  is  2,000  feet  long.  A  shaft 
has  been  sunk  25  feet,  an,<i  the  vein  is  18  inches  wide.     The  rock  prospects  welt. 

New  Toek  and  Empire. — The  New  York  mine,  formerly  known  as  the  Con- 
rad, one  mile  west  of  Auburn,  has  three  veins,  ea«h  two  feet  wide,  not  more  than 
200  feet  apart. 

The  Empire  Company,  at  Ophir,  has  11,000  feet  of  claims  on  various  veins, 
and  is  working  in  a  shaft  35  feet  deep,  in  a  vein  two  feet  wide.  TTie  mill 
has  10  stamps,  and  begaa  to  rim  in  March  of  this  year.  The  average  yield  is 
$8  per  ton,  exclusive  of  the  sulphurets,  which  are  not  saved.  An  experiment  was 
made  in  tliis  mill  of  working  the  float  quartz,  ivliich  covers  the  whole  country 
near  Ophir,  but  it  did  not  pay.  The  working  vein  Is  in  granite  and  rnnS  north 
and  south.    The  mQl  was  burned  down  in  July,  after  it  was  visited. 

ScHNABLE. — The  Jolianne  or  Schnable  mine,  on  Jenny  Lind  Flat,  near 
Ophir,  is  2,000  feet  long  on  a  vein  two  and  a  half  feet  wide,  running  north  and 
south  in  granite,  and  dipping  80°  to  the  east  A  shaft  lias  been  sank  105  feet, 
and  drifts  have  been  run  50  feet  below  the  smfaee,  1,200  feet  on  the  vein,  in  pay 
all  the  way.  The  pay  is  evenly  distributed  through  the  vein,  and  the  average 
yield  of  fi-ee  gold,  as  reported  by  the  proprietor,  is  $G  per  ton;  biit  the  general 
impression  in  the  neighborhood  is  that  the  mine  is  quite  valuable.  The  expense 
for  stopping  out  is  $2  per  ton,  and  the  total  expense  $4.  The  croppings  have 
paid  for  2,000  feet  on  the  surface.  The  rock  contains  seven  per  cent,  of  sulphu- 
rets, which  assay  S147  per  ton,  or  $10  per  ton  of  rock.  There  is  a  flve-stamp 
mill  which  has  been  running  for  two  years  and  a  half,  working  25  or  30  tons 
per  week. 

"Walitr  and  St.  La  whence. — The  "Walter  mine,  900  feet,  at  Hamberg 
Flat,  is  on  a  vein  which  runs  northwest  and  southeast,  averages  18  inches 
in  thickness,  and. dips  80°  to  the  southwest,  A  shaft  has  been  sank  45  feet, 
and  drifts  have  been  i-uii  48  feet  on  the  vein  in  pay  rock  all  the  way.  There  is 
slate^wall  on  both  sides,  but  In  some  places  the  granite  comes  to  the  west  wall. 
Some  very  rich  specimens  have  been  found.  The  mine  has  no  mill.  Twenty 
tons  have  been  crushed,  and  the  yield  was  $13  per  ton. 

The  8t.  Lawrence  Company  has  three  claims.  The  St.  Lawrence  vein,  on 
whiol^they  are  working,  runs  northeast  and  southwest,  dips  southeast  65°^  and 
is  SO  inches  wide.  The  claim  on  this  vein  is  1,400  feet  long.  A  shaft  has 
been  sunk  75  feet,  and  drifts  have  been  mn  85  feet  in  pay  all  the  way.  The 
walls  are  granite,  with  a  slatv  gonge  about  an  inch  thick  on  each  side.  The 
surface  Was  worked  with  a  profit  by  Mexicans  for  many  years.  The  St;  Lawrence 
cliura  on  the  Boulder  vein  is  S,400  feet  long.  TTie  vein  is  three  and  a  half  feet 
wide,  and  has  the  same  course,  dip,  and  waUs  as  the  St.  Lawrence.  A  shaft  has 
been  sunk  75  feet,  and  drifts  have  been  run  75  feet.  An  assay  of  the  sulphurets 
shows  S138  gold  and  $158  silver  per  ton.  An  assay  of  dry  slum  'showed  $19 
gohl  and  $46  silver  per  ton. 

Golden  Bule. — The  Golden  Rule  Company,  of  Sacramento,  (to  be. 
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gnished  from  the  Golden  Rule  Company  of  San  Francisoo,  which  has  a  valuable 
mine  on  the  Mother  lode  in  Taolunme  county,)  has  claims,  each  2,000  foet  long, 
on  three  parallel  veins  nine  miles  south-southwest  of  Auhum,  The  eastern  vein 
is  three  feet  thick,  and  has  been  opened  by  a  shaft  S50  feet  deep  and  drifts  160 
feet  long  on  the  vein,  all  the  way  in  rock  that  averages  $12  to  the  ton.  The 
middle  vein  is  two  feet  thick,  and  the  rock  averages  $8.  This  is  100  feet 
ifrom  the  eastern  vein,  has  been  reached  by  a  crosa-i&ft  from  it,  and  a  drift  in 
the  vein  has  been  run  60  feet.  The  western  vein  is  60  feet  distant,  ir  fifteen 
inches  wide,  and  has  been  opened  to  a  depth  of  75  feet  by  a  shaft,  and  to  a  length 
of  50  feet  by  drifts.  The  eastern  and  middle  veins  show  qoartz  of  the  same 
quality ;  the  western  has  a  bluish  hard  qnarta,  containing  more  free  gold  than 
the  others,  which  have  white  quartz  and  snlphurets.  A  20-stantp  rnilT  is  going 
up,  and  also  a  reverberatory  fornace,  with  a  capacity  to  roast  a  ton  at  a  charge. 
The  sillphurets  are  to  be  concentrated  with  Hungerford's  concentrator.  There  is 
a  75-hor8e  power  steam  engine  and  steam  hoisting  works.  For  hoisting,  a  flat 
wire  rope  is  used. 

Stbwaet's  Flat,  Ameeicak  Bae,  and  Damascds. — Stewart's  Flat  mine, 
1,350  feet  Jong,  is  on  a  vein  two  and  a  half  feet  wide,  running  north-northeast 
and  south-soumwest,  in, granite  walla,  A  shaft  has  been  sunk  120  feet,  and 
drifts  have  been  run  3S0  feet  on  the  vein  in  pay  all  the  way.  The  average 
yield  is  $15  per  toii.  The  mine  was  worked  from  1862  to  1864,  and  was  then 
left  idle  till  this  spring,  when  work  was  resumed.    There  is  a  five-stamp  mill. 

At  American  Bar,  two  miles  below  Michigan  Bluff,  a  quartz  mill  is  being  bwill;. 

The  Damasons  quartz  mine,  at  Damascus,  was  worked  for  three  yeai-s,  paying 
a  profit  part  of  the  time,  and  has  been  idle  for  the  last  three  years.  The  vein  ia 
1 2  feet  wide  and  the  mill  has  five  stamps. 

Kbd  Stoitb. — ^The  Eed  Stone,  10  miles  north  of  Dutch  Flat,  on  the  north 
branch  of  the  north  fork  of  the  American  river,  is  S,400  feet  long,  on  a  vein  which 
runs  northwest  and  southeast,  and  is  five  and  a  half'  feet  wide,  between  granite 
and  talcoso  slate,  A  depth  of  165  feet  has  been  reached,  and  drifts  have  been 
run  30  feet  in  the  vein'  The  Tock,  so  far  as  examined,  is  very  rich,  A  four- 
stamp  mill  has  been  running,  and  an  18-atamp  mUl  is  now  in  the  course  of 


There  is  a  mill  of  two  stamps  erected  in  Bear  Valley,  for  the  prnpose  of  pros- 
pecting the  Champion  and  the  Bine  Belle  lodes,  both  of  which  yield  escellent 
quartz.  I 

Cajtada  Hill. — Canada  Hill,  on  the  Forest  HUl  ridge,  10  miles  west  of 
the  summit,  has  a  number  of  quartz  lodes,  some  of  which  are  very  promising  at 
the  surface.  The  gulches  about  the  hill  are  full  of  rough  gold  and  gold-bearing 
quarts.  Most  of  the  miners  there  are  Mexicans.  The  Secret  mill,  built  four 
years  ago,  ran  two  years  and'  is  now  standing  idle. 

The  Baena  Vista  Company  are  opening  a  quartz  claim. 

Bald  Moantain,  two  noles  east  of  Canada  Hill,  is  covered  with  float-quartz, 
and  many  of  the  pieces  contain  specks  of  gold  plainly  visible.  There  has  been 
much  prospecting  for  lodes,  but  none  of  any  size  have  been  found, 

Haepehdihg  Mine, — The  Gold  Quarry  Company's  property,  familiarly 
known  as  the  Banker  or  Harperiding  mine,  is  situated  neai-  Lincoln,  on  a  deposit 
'  similar  to  that  of  Quail  Hill,  in  Calaveras  county.  The  ores  are  delivered  by 
contract  at  40  cents  per  ton.  A  40-8tamp  mill  is  at  work,  crashing  about  five 
,ons  daily  to  the  stamp.  The  labor  is  principally  Chinese.  The  estimated  cost 
of  the  entire  extraction  and  treatment  is  within  $1  per  ton. 

Professor  Silliman,  in  a  paper  on  the  Haipending  and  Quail  Hill  deposits, 
says: 

AceompanyiDg  the  entire  mass  of  Jacomposition  at  both  localities,  occur  hoth  gold  and 
silver,  dissemiti.ited  with  romarkabla  unitbrrnity  in  all  parts  of  the  ore  ground.  At  WliishGy 
Hill  films  of  metallic  sil'^er  are  visible  npon  the  talcose  masses,  stained  green  by  malachite 
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or  ehryaocolla.  The  gold  is  rarely  Been  in  sitn,  being  mostly  obscnrad  by  tlie  Tery  rusty 
and  highly-etained  cliaract^r  of  the  associated  materials.  But  it  is  rare  that,  on  waehiDg  a 
small  quantity  of  any  of  the  contents  of  these  great  deposits,  gold  is  not  fomid  in  angular 
grains  or  small  ragged  masses,  from  tlie  size  of  a  few  gruns'  weight  to  impalpable  dust. 
Nuggets  of  several  pennyweights  ocuur  occaaionally.  This  gold  has  evidently  accompanied 
thB  sulphniets  and  been  left  in  its  original  position  and  condition  by  their  decomposition. 
There  can  be  little  doubt  that  the  gold  of  the  gulches  adjoining  these  deposits  bas  been 
derived  from  them.  At  Whiskey  Hifl  the  gnleh  gold  ceases  to  be  fb|ina  as  soon  as  the  limits 
of  this  deposit  are  passed ;  and  the  same  is  trae  at  Quail  Hill.  The  occurrence  of  deposits 
of  this  nature  throughout  the  range  of  the  foot  hills  seems  to  offer  the  best  sciulion  which  has 
suggested  itself  of  the  origin  of  the  placer  gdl3,  whicb  is  founil  in  situations  so  far  removeA 
from  the  g^ld  belt  of  the  upper  sierras,  and  away  from  sources  usually  recognized  as  those 
to  which  placer  gold  may  be  referred.  •  »  •  •  » 

The  chemical  results  of  the  extensive  decomposition  of  metallic  sulphids  which  has  in 
former  times  occurred  at  these  localities  offer  an  interesting  problem  in  chemical  geology. 
The  sulphur  baa  been  removed  chiefly  as  sulphuric  acid,  heyond  doubt,  which  has  combined 
with  iron  and  copper  to  form  sulphates  of  those  metals.  Tliese  have,  for  the  most  jjart,  dis- 
appeared, being  washed  out  by  the  atmospheric  waters,  and  have  folltiwed  the  drainage  of 
the  country.  At  Whiskey  Hill  I  found  the  sulphate  of  iron,  (coquimbile,)  sulphate  of  cop- 
per, (oyanoeitfl,)  and  alum.    The  wnter  of  the  shaft  contains  copper  enough  to  redden  the 

Prom  hU  the  evidence  presented,  we  seem  justified  in  regarding  these  lemarkable  metoUie 
deposits  as  segregated  veins,  holding  a  pretty  uniform  and  high  tenor  of  gold  and  silver, 
associated  with  and  derived  from  the  decomposition  of  extended  masses  of  roetallic  sulphur- 
ets  and  quartzose  matter,  and  carrying,  at  times,  ores  of  copper,  the  comineTcial  value  of 
which  is,  however.  eHtircly  subordiniite  to  that  of  the  precious  metals  which  are  found  t» 
charsrcterize  these  veins  or  ore  chanuels. 


SECTION  IX. 
NEVADA   COUNTY. 

Nevada  coantyj  California,  has  for  its  eastern  boundary  the  ^vidiog  line 
between  California  and  Nevada  State ;  extends  across  the  summit  and  down  the 
westerly  slope  of  the  Sierra  Nevada  mountaina  to  the  foot  hills  that  border  the 
eastern  edge  of  the  Sacramento  valley.  Its  northerly  and  southerly  boundaries 
are  the  Middle  Yuba  and  Bear  rivera,  to  the  sources  of  those  streams;  thence 
due  east  to  the  State  line,  Ita  length  from  east  to  west  is  aboat  65  urilea,  having 
an  average  breadth  of  SO,  and  containing  abont  1,300  square  miles.  It  is  neai 
the  middle  of  the  great  gold  region  that  stretches  along  the  westerly  slope  of 
the  mountda  chtun,  extends  entirely  across  the  auriferoos  belt,  and  m  the  last 
nineteen  years  has  produced  more  gold  than  any  tra«t  of  coimtry  of  equal  extent 
in  the  world.*  The  elevation  above  the  level  of  the  ocean  ranges  from  800  to 
1,000  feet,  along  the  foot  Mlla,  and  rises  to  8,000  and  9,000  feet  in  places  on 
the  Bummit:,  thus  affording  a  great  variety  of  climates.  On  and  near  the  summit 
the  ground  is  covered  with  snow  for  more  than  half  the  year,  while  at  flie  foot 
hills  snow  and  ice  are  seldom  seen. 

Several  sti-ean^,  which  have  their  sources  high  «p  in  the  mountains,  flow 
westerly  through  the  county,  and  empty  into  the  main  Yuba  or  Bear  river.  The 
moat  considerable  of  these  are  the  South  Yuba,  Deer  creek,  and  Greenhorn, 
which,  with  their  tiibutaties,  have  cut  deep  channels  in  the  primitive  rook. 
Between  these  streams  and  those  forming  the  northerly  and  southerly  boundaries 

*  Professor  B.  Silliman  saya  of  the  product  of  the  valley  district ; 

"  The  place  has  obtained  a  well-earned  celebrity  as  the  most  prosperous  of  all  the  gold 
quarta-mming  districts  in  California.  Quarta  mjnmg  was  begun  here  as  early  as  1850,  and 
has  been  continued,  on  the  whole,  with  a  steadily  increasing  succfes,  to  the  present  time, 

"  It  is  difficult  to  obtain  e^Et  statistics  of  Ine  total  product  of  the  Grass  Valley  quarts 
mines,  but  it  is  believed  by  those  beat  able  to  form  a  trustworthy  opinion  on  this  subject 
that  the  product  in  1866  was  probably  not  less  than  $S,OOU,O0O,  while  for  the  whole  period 
from.  1851— say  U  years— it  was  probably  in  excess  of  $33,000,000." 
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of  tie  county  are  four  mMfl  ridges  running  nearly  at  riglit  angles  with  the  moun- 
tain chain,  and  varying  in  length  from  35  to  40  milea.  These  ridges  are  com- 
posed mainly  of  ^^vel  and  alluvial  deposits,  the  debris  from  the  higher  moun- 
tains, and  matter  <tf  volca,nic  origiii.  la  places  the  bed  rock  rises  nearly  to  the 
sm'face,  but  in  general  the  alluvium  is  from  100  to  200  feet  in  depth,  and  at  the 
higher  elevations  ia  covered  with  basaltic  rocks  and  a  deep  volcanic  cement. 
The  volcanic  covering  ia  supposed  at  onetime  to  have  extended  over  a  much 
larger  area  than  at  present,  foiming  extensive  table  lands,  but  in  course  of  time 
has  been  worn  away  on  the  lower  portions  and  along  the  margina  of ,  the  ridges, 
leaving  the  aJlavium  as  the  upper  surface,  and  which  now  constitutes  the  prin- 
cipal field  for  hydraulic  mining,* 

"  ProfessOT  Sillinmn,  in  an  article  pabliahed  in  Bean's  Directory  of  Nevada,  says  of  the 
general  ■geological  character  of  the  Grass  Valley  district : 

"The  gold-bearing  rocks  at  tbis  place  Me  mostly  bighlymetamoiphie  schists  or  sandstoae 
passing  into  diorite  or  greenstone  syenite.     These  greenstones,  seemingly  crystaline,  are 

Erobably  only  highly  dtered  sodimenlary  rocks,  containing  a  large  amount  of  protoxide  of 
on  with  Bulphuret  of  iron.  In  some  parts  of  the  district  slaty  rocks  occur,  more  or  leas  . 
lalcose.or  cliloritie  in  character;  masses  of  seraentine  also  ahonitd,  forming  at  times  one 
wall  of  the  quartz  veins.  This  serpentine  is  probably  roetamorphic  of  the  magnesian  rocks 
last  named.  The  red  soil,  seen  almost  every  where  in  the  Grass  Valley  district,  hiis  ilaorjgia 
from  the  peroxidation  -of  the  irou  ■coEtaiaed  in  the  greenstones  and  dioril«s,  and  set  at  liberty 
by  its  decomposition. 

"The  line  of  contact  between  the  gol<I -hearing  and  meJamorphic  rocks  of  Grass  Valley 
and  tbe  granites  of  the  Sierra  Nevada  is  met  on  the  road  to  the  town  of  Nevada,  abont  a  half 
mile  befora  coming  to  Deer  creek.  The  talcose  and  chloritic  slatee  are  seen  to  the  north,.in 
the  directigo  of  the  Pock  load,  and  In  tLe  elate  districts  of  Deer  creek. 

"  The  dip  and  strike  of  the  rocks  in  the  Grass  Valley  region  is  seen  to  vaiT  greatly  in 
idiffenent  parts  of  the  district.  Following  the  coarse  of  Wolf  creek,  a  tributary  of  Bear  river. 
it  will  be  observed  that  the  valley  of  this  stream— which  is  Grass  Valley — as  well  as  of  its 
principal  branches,  follows,  in  the  main,  the  line  or  strike  of  the  rocks.  In  the  absence  of 
an  accurate  map  of  the  region  it  may  not  be  easy  to  make  this  statement  evident.  But  all 
who  are  familiar  with  tbe  chief  mines  of  this  district  will  recall  tbe  fact  that  the  course  of  the 
veins  in  the  Forest  SpiingB  location,  at  the  sonthem  extremity  of  the  district,  is  nearly  north 
and  south — N.  about  SO°E.— with  a  very  flatdip  to  the  east;  while  at  the  Eureka  mine,  on 
Eureka  Hill,  about  four  miles  to  the  northward,  the  course  of  the  vein  is  nearly  east  and 
west,  with  a  dip  to  the  south  of  about  73  degrees.  Again,  commencing  at  North  Gold  Hill 
and  following  the  course  of  the  famous  vein  which  bears  the  names  of  Gold  Hill,  Massachu- 
eetts  Hill,  and  New  York  Hill,  we  find  the  veins  conforming  essentially  to  the  southerly 
«onrse  of  the  stream,  with  an  easterly  dip.  The  North  Star,  on  Weimar  Hill,  has  likewise 
the  same  general  ijirection  of  dip.  Near  Miller's  ravine,  at  El  Dorado  mill,  Wolfcreelc  makes 
a  sudden  bend  to  the  left  or  east,  leaving  the  Lone  Jack,  Illinois,  Wisconsin,  and  Allison 
Kanch  mines  to  the  west.  All  these  last-named  mines  aie  found  to  possess  a  westerly  dip, 
showing  the  existence  of  a  synclinal  asis  running  between  the  base  of  New  York  Hill  and 
4Jie  mines  having  westerly  dips  last  named,  along  which,  probably,  the  veins  will,  if  explored 
in  depth,  he  found 'in  basin.'  Tbe  dip  at  Lone  Jack  is  about  30"  west;  at  Allison  Ranch 
it  is  about  45°  west.  Just  below  the  Allison  Hancb  mine  Wolf  cieek  again  mokes  a  sharp 
turn  to  the  lef^  nearly  at  a  right  angle,  and  then  resumes  its  former  course  with  tbe  same 
abruptness.  A  mile  lower  down,  where  it  strikes  the  Forest  Springs  locations,  we  find  the 
JMorambagaa  inclosed  in  syenitic  rocks,  dipping  at  a  very  low  angle  to  tbe  east;  a  dip  is  seen 
also,  at  a  still  less  angle,  in  the  Shamrock,  yetfurther  south.  There  is  probably  a  saddle  or 
tuiticlinal  axis  below  tbe  Allison  Ranch  mine,  due  to  the  elevation  of  the  syeuitic  moss,  which, 
it  seems  probable,  sets  in  at  the  sharp  bend  in  the  stream,  before  alluded  to,  and  where  the 
favdne  trail  joins  It.    The  stream  probably  runs  pretty  nearly  in  the  basin  of  the  synclinal, 

"The  rocks  on  the  east  side  of  Wolf  creek,  and  above  Forest  Springs  locations,  dip 
westerly.  Such  is  the  case  at  Kate  Hayes  and  with  the  veiu^  on  Osbom  Hill.  The  middle 
branch  of  the  creek  sweeps  around  to  the  eaet,  forms  its  Junction  with  tbe  north  fork,  and 
the  veins  explored  there  near  its  upper  waters,  as  at  Union  Hill,  the  Bnrdette  ground,  Mur. 
phy  vein.  Lucky,  and  Cambridge,  all  dip  southwest  or  south,  conformably  to  the  Idaho  and 
Eureka,  and  at  a  pretty  high  angle.  The  Eureka  vein,  going  west,  feults  in  the  Whiting 
ground,  and,  having  previously  fccome  almost  vertical,  has,  west  of  the  fault,  a  northerly 
dip  at  a  high  angle.     At  the  Coe  ground  litis  northerly  dip  is  also  found  at  an  angle  of  about 


_     . . .  __n  dips  southerly,  in  a  direction  eiactly  opposite  to  that  of 

the  North, Star,  there  being  a  valley  between  the  two,  and  a  saddle  or  anticlinal  between  Cin- 
cinnati and  Maseachtisetls  Hills. 

"These  fflcls,  which  by  a  nj 
rajit  the  conclusion  that  the  co 
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The  whole  country  was  originally  covered  viith  magnificent  forests,  the  differ- 
ent varJetiea  of  the  pine  pi-edomiaating  in  the  more  elevated  regions,  and  giving 
place  to  the  oak  in  the  foofrhills.  As  the  first  settlers  tad  no  interest  in  tlie 
soil,  ajid  felt  that  they  were  tut  sojourners  for  a,  timo  in  the  mines,  the  timter 
has  teen  wastefully  used,  and  much  of  it  has  disappeared. 

.  1'he  entire  county  is  what  might  te  termed  mineral  land,  as  distinguished 
from  agiionltural.  Yet  there  are  many  sholtored  valleys  of  rich,  arable  soil 
wliidi  nave  teen  cultivated,  and  amply  rewarded  the  hustaudman.  The  largest 
of  these  is  PemaTalley,  lying  near  the  westerly  torder  of  the  county,  and  con- 
taining ahont  2,000  acres  of  good  soil,  which  has  teen  occupied  and  cultivated 
for  many  years. 

Settlement. — The  first  settlement  in  what  is  now  Nevada  county  was  made 
in  the  summer  of  1848,  when  the  south  and  middle  branches  of  the  Yuta  were 
prospected  for  gold  foj-  a  considemble  distance  into  the  mountains,  and  many 

to  that  of  the  roclis,  and  Ihat  the  streams  bare,  ia  general,  excavated  their  Talleys  in  alike 
conformable  manner." 
la  reference  to  the  gold-bearing  veins  of  Grass  Valley,  Professor  SilHman  says : 
"The  qaartz  veins  of  Grass  Valley  dis  diet  are  not  generally  large.  Two  feet  is  probably 
a  fall  average  thickness,  while  soaie  of  tba  most  prodnctlve,  and  tbosa  which  have  given 
from  the  first  a  high  reputation  to  this  region,  have  not  averaged  over  a  foot,  or  possibly 
eighteen  inches  in  thickness.  There  are  some  exceedingly  rich  veins,  which  wilt  bardly 
averago  four  inches  in  thickness,  aod  which  have  yet  been  worked  at  a  profit,  wHIe  at  tbe  , 
same  time  there  are  veins  like  the  Eureka,  whicb  have  averaged  three  in  thickness,  aad  the 
Union  Hill  sein  over  fear  feet.  Tbe  Grass  Valley  veins  are  often,  perhaps,  uanally  imbedded 
in  the  inclosing  rocks,  with  Beldom  a  flnccan  or  clay  selvage  or  parting,  although  this  is 
sometimes  found  on  one  or  both  woIIb. 

"  The  walls  of  the  fissates  and  the  contact  faces  of  the  veins  ate  often  seen  to  be  beautifully 
polished  and  striated. 

"The  veins  are,  as  a  rule,  highly  mineralized,  crystalline,  and  affording  the  most  unmis- 
takable oviflence  of  an  origin  from  solution  in  water,  luid  afford  not  the  least  evidence  of  an 
igneous  origin.  Calcedonic  cavities  and  agatized  sttucturo  are  very  conspicnous  features  in 
many  of  the  heft  characterized  and  most  productive  of  tbe  gold-bearing  veins  of  this  district. 
These  Indisputable  evidences  of  an  aqueous  origin  are  seen  in  Massachnsetls.Uill,  Ophir 
EJil,  Allison  Ranch,  Kate  Hayes,  and  Eureka. 

"The  metallic  contents  of  the  Grass  Valley  veins  vary  extremely ;  some  carrj^  but  little  or  no 
visible  gold  or  sulphurts,  although  the  gold  tenor  is  found  in  working  in  mill  to  he  satis- 
factory, and  the  sulphurets  appear  on  concentrating  the  sands  from  crushing.  This  is  the 
case  in  the  Lucky  and  Camhridge  mines,  for  e?:ample.  But  in  most  cases  the  veins  of  this 
district  abound  in  eulphurets,  chiefly  of  iron,  capper,  and  lead,  the  sulphureteiJ  contents 
varying  greatly  in  the  same  vein ;  Bine  and  arsenic  are  found  also,  but  more  rarely,  the 
most  noted  example  of  arsenical  sulphurets  being  in  the  Noramb^ua  and  on  the  Henstoa 
Hiil;  leadaboiindsintheUnlonHilllodes.  (as  galena,)  and  thesame  metal  is  found  associated 
with  the  yellow  copper  in  parts  of  the  Eureka  mine.  The  gold  when  visible  is  very  eoni- 
monly  seen  to  be  asBOciateil  with  the  sulphurets;  this  was  particularly  the  case  in  Massa- 
chusetts Hill,  white  Rocky  Har  and  in  Scadden  Flat,  on  the  same  vein,  the  g^ld  is  f'onnd 
sometimes  in  beautiful  crystallized  masses,  binding  together  the  quartz,  nnd  almost  destitute 
of  Eulphurots.  Mr,  William  Watt  informed  me  that  in  working  some  seventy  thousand 
tons  of  rock  from  Massachusetts  Hill  vein,  the  average  tenor  of  eoH  waa  about  830 ;  bnt  at 
times  this  vein  was  almost  barren,  while  again  the  gold  was  louud  in  it  so  abundantly, 
specially  where  it  was  thin,  that  it  had  to  be  cut  out  with  chisels.  It  is  matter  of  notoriety 
that  in  the  Gold  Hill  vein,  (continuation  of  the  vein  in  Massachusetts  Hill,)  portions  of  tbe 
lode  were  so  highly  chained  with  gold  that  the  amount  sequestered  by  tbe  miners  in  a,EingIe 
year  exceeded  850,000.  On  the  other  hand,  in  the  Cambridge  and  Lacky  mines,Jiavinga  tenor 
of  about  835  to  860  gold  to  the  Ion,  the  precious  metal  is  seldom  visible.  In  th&Bnreka, 
whore  the  average  tonor  of  gold  in  1866  was  fSO  per  ton,  it  seldom  exhibited  what  may  be 
called  a  'specimen'  of  gold. 

"  The  structure  of  the  veins  in  Grass  Valley  varies  in  different  portions  oftbe  district, 
especially  in  respect  to  the  distribution  of  the  pyrites  and  portions  of  the  adjacent  wall. 
On  the  Eurcha  Hill  tbe  veins  possess  a  laminated  structure  parallel  to  the  walls,  enclosing 
portions  of  the  dierite  or  talcoso  rocks,  forming  closures  or  joints  in  which  the  vein  splits 
easily.  On  these  surfaces  of  cleavage  minute  scales  of  gold  may  often  be  detected  by  close 
inspection.  The  sulpburets  are  also  seen  to  be  arranged  in  haffds  or  linos  parallel  to  the 
wails.  In  many  other  cases  this  kind  Of  structure  is  foimd  to  bo  wholly  absent,  while  the 
Eulphurets  and  gold  appear  to  follow  no  regular  mode  of  distribution.    In  a  few  mines  the 
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rich  (leposite  were  found  in  tlie  s^ravel  bars  and  along  tlie  margins  of  those  streama. 
Two  or  three  parties  remiuned  in  their  campa  over  winter,  lint  the  most  of  the 
adventnrers  I'etmiied  to  the  valleys  or  to  San  Francisco  in  the  fell.  The  nest 
season,  when  the  news  of  the  diBcoveries  brought  a  rush  of  gold-seekers  from  the 
eastern  States,  the  lower  portion  of  the  county,  and  as  far  up  as  Nevada  City, 
was  explored  hy  prospectors.  One  or  two  companies  of  overland  immigrants 
that  crossed  the  mountains  by  the  Truckee  route  stopped  near  Eough  and  Ready, 
and  remained  there  during  the  winter  of  1849-50.  Another  company  of  immi- 
grants stopped  in  Grass  Valley,  and  others  who  had  found  rich  claims,  including 
two  or  three  families,  spent  the  winter  in  the  basin  of  Nevada.  Mining,  whiou 
commenced  along  the  ranning  streams,  was  gradually  extended  to  the  dry  gulches 
and  flats,  and  thence  into  the  hills,  thns  greatly  enlarging  the  known  mining  area, 
Enougli  prospecting  had  been  done  in  the  summer  and  fall  of  1849  to  prove 
the  surface  diggmgs  to  be  incredibly  rich,  individuals  in  some  caeca  having  taken 

gulpburets  are  arraueed  -veij  distinctly  in  bands  or  zones,  parallel  to  tbe  ualls,  forming 
'  ribbon  quartz.'  Tbis  is  especially  distinct  in  Che  Norambagua,  wbere,  as  before  mentioned, 
the  sulpbarets  are  arsenical,  and  the  gold  verj  finel;  ^iBeeminated. 

"Theavera^  tenor  of  the  goldintbe  Gross  Valley  veins  is  believed  (o  be  considerably  iti 
excess  of  what  is  fonnd  in  most  other  portions  of  California.  la  Allison  Kancb,  Massachusetla 
Hill,  Eockj  Bar,  Ophir  Hill,  and  Enreha,  this  average  bas  probably  reached  $50  to  tbe  ton. 
In  toany  other  mines  it  has  been  considerably  less,  but,  on  the  whole,  $30  mey  not  be  far 
from  tie  general  average  tenor  of  Uie  whole  district,  moaning,  of  course,  ihe  amount  actually 
saved  by  milling  operations. 

"The  loss  of  gold  is  veiy  various,  but  is  probably  nearly  always  greater  than  owners  are 
willing  to  confess,  if  indeed  they  know,  which  is  doubtful.  It  is  certain,  in  one  well-ltnown 
mine,  my  own  samples  of  quartz  sands,  and  sulphurets  from  'pans,'  assayed  respectively 
823  and  JS?  per  ton— a  result  which  was  later  confirmed  by  the  researches  of  another  very 
competent  mming  engineer,  quite  independently.  In  other  cases,  as  at  Eureka  and  Noram- 
bagua,  my  own  researches  show  the  loss  in  the  tailings  to  be  veiy  small,  not  esceeding  $7  to 
the  ton  in  the  latter,  and  less  than  that  in  tbe  former. 

"The  gold  in  many  of  the  Grass  Valley  mines  is  very  easily  worked,  being  clean,  angular, 
and  not  very  small,  hence  it  is  readily  entangled  intho  fibre  of  blanketti,  together  with  a  con- 
siderable portion  of  sulphurets,  naturally  leading  to  the  method  most  commonly,  in  use  in 
Grass  valley  for  treatment  of  the  gold  ores." 
The  same  authority  refers  as  lollows  to  the  Grass  Valley  method  of  amalgamation ; 
"What  may  properly  be  called  the  'Grass  Valley  mode,'  consists  in  the  use  of  heavy 
slauips,  700  or  1,0U0  pounds,  crushing  usually  two  tons,  sometimes  two  and  a  half  ions 
of  ore  each  in  24  hours  through  screens  not  exceeding  No,  6,  rarely  so  fine.  AmalRB- 
mating  in  battery  and  copper  aprons  are  usually  united.  In  some  mills  mercurial  riffles 
are  placed  in  front  of  the  discharge,  but  more  commonly  the  whole  body  of  crushed  stuff  is 
led  at  once  over  blankets,  which  are  washed  out  every  few  minutes  into  tanks,  where  the  free 
gold  and  sulphurets  are  allowed  to  collect  preparatory  to  being  passed  through  the  'Attwood 
amalgamatoiB.'  These  simple  machines  are  designed  to  bring  the  gold  into  thorough  con- 
tact with  mercury  contained  in  little  vats,  sunk  in  the  surface  of  an  inclined  table,  over 
which  the  stuff  is  fed  lo  the  vats  in  a  regulated  manner  by  a  stream  of  water,  while  iron 
blades  slowly  revolve  in  the  vats  to  cause  a  miiture  of  the  sands  and  quicksilver.  By  this 
apparatus,  at  the  Eureka  mill,  90  per  cent,  of  all  the  gold  is  obtained  which  is  saved 
from  the  ore.  Eeyond  the  amalgamators  the  sands  are  carried  over  amals'ainatic  copper 
sluices,  and  are  put  through  various  ore-saving  processes,  with  a  vievf  especially  to  concen- 
trating the  sulphurets.*  These  processes  vary  much  in  different  mines.  Ib  some  mills, 
especially  the  Ophir,  much  more  elaborate  mechanical  apparatus  has  lately  been  introduced, 
with  what  results  still  remains  to  be  seen.  It  is  certain  that  if  the  method  of  tresitment  just 
sketched  seems  imperfect,  (as  it  undoubtedly  is,)  it  is  the  method  which  has  hitherto  yielded 
the  large  returns  of  gold  for  which  Grass  valley  has  obtained  its  well-deserved  renown.  Aa 
the  development  of  tbe  district  goes  forward,  cases  will  occiir  of  veins  containing  gold  in  a 
-state  of  very  fine  division,  to  ■which  other  methods  of  treatment  must  bo  applied.  Such 
examples  indeed  already  exist,  and  the  prohlems  which  they  offer  will  be  met  by  the  use  of 
other  systems  of  amalgamation,  or  by  suitable  modifications  of  tbe  existingsystem. 

"  Value  op  the  Sulphurets.— The  sulphurets  occurring  in  the  Grass  Valley  district  are 
usually  rich  in  eold— some  of  them  remarkably  so.  In  quantity  they  probably  do  not  on 
.an  average  amount  lo  over  one  p^  cent,  of  tbe  mass  of  the  ores,  although  in  certain  mines 
,thoy  are  found  more  abundantly.  For  a  long  time  there  was  no  baiter  mode  known  of  treat- 
.jng  them  than  the  wasteful  one  of  grlndiug  tbeui  in  pans  and  amalgamating.  In  tbis  way 
itarely  was  60  per  cent,  of  the  gold  tenor  saved.  After  many  abortive  efforts,  at  length  com- 
fplcte  success  has  been  metwilnin  the  tise-of  Ptattner'schloiination  process.    Mr.  Deelken, 
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if  dollars  in  a  few  days,  and  tlie  faiae  of  tho  mines  reaching  other 
parts  of  the  State,  the  hills  and  ravines  of  the  county  were  overran  with  eager 
pros|)«etois  in  the  spring  and  snmmer  of  1850.  During  that  season  aettlementa 
were  made  and  mining  commenced  in  eveiy  part  of  the  county,  except  what  is 
now  Meadow  Lake  township,  while  the  towns  of  Nevada,  Grass  Valley,  and 
Rough  and  Beady  each  became  the  centre  of  a  large  raining  population.  No 
d^nite  estimate  can  be  made  of  the  gold  product  of  the  county  in  1850 ;  but 
it  mnat  have  been  large,  for  there  were  not  less  than  four  or  iivo  thousand  men 
engaged  in  the  mines.  The  ciiums  were  extraordinarily  rich,  and  a  considerable 
proportion  of  the  miners  returned  to  their  former  homes  with  what  they  con^d- 
ered  snug  fortunes,  of  from  $5,000  to  $1.0,000  each,  as  the  result  of  their  sum- 
mei-'s  work. '  Never  were  fortunes  more  easily  made  by  the  unsluiled  laborer. 

In  the  spring  of  1851  the  legislature  passed  an  act  for  the  organization  of 
the  county,- the  tenitory  having  previously  been  comprised  within  the  limits  of 

now  connected  with  t!te  rednetion  works  of  the  Eureka  mine,  is  entitled  to  the  credit  of  hav- 
ing overcome  l!ie  difficulties  which  formerly  prevented  the  Rnccessfal  use  of  this  process  in 
Oraes  Valley,  a  more  detailed  description  of  which  will  be  found  in  our  notice  of  tho  Eureka 

In  reference  to  tho  length  and  depth  of  produclivo  ore  ^ound,  the  following  remarks,  by 
Professor  Silliman,  are  interesting  ; 

"  Of  the  length  of  the  productive  portion  of  qoarlzi 
mence  to  become  productive.  Grass  ValI.ey  offers  some 

"  The  North  Star  vein,  on  Weimar  Hill,  has  been  proved  productive  on  a  stretcll  of  about 
1.000  feet,  while  the  tenor  of  gold  has  gradually  increased  with  the  depth,  from  an  average 
of  $20  in  the  tipper  levels  to  nearly  doable  that  in  the  lower  levels.  The  limils  named  are 
riither  those  of  esploration  than  the  known  extent  of  the  productive  ore.  In  the  vein  on 
Massoehusetls  nnd  Gold  Hills,  on  the  contrary,  the  distribution  of  tbe  'pay'  has  been  found 
niuch  more  ciipricious,  being  at  times  extremely  rich,  and  ag^n,  with  no  apparent  reason, 
yielding  scarcely  tho  cost  of  milling.  The  Eurelta  mine  offers  the  most  remarliable  example, 
however,  of  a  steady  increase  froiii  a  tiou-paying  tenor  of  gold  near  tbe  outcrop  to  one  of 
uncommon  productiveness.  An  opinion  bas  found  udvocates,  and  has  been  perbnps  gene- 
rally accepted  by  most  writers  on  the  subject  of  gold-bearing  quartz  veins,  that  the;  were 
richest  near  suitace  and  in  depth  became  gradually  poorer.  There  is  nothing  in  tho  nature 
of  tbe  case,  as  it  seems  to  me.  to.jus'ti^  such  a  generalization  more  thao  there  is  to  sustain 
ai;  opposite  opinion.  If  we  accept  facte  as  a  guide,  ?e  find  in  California  that  the  deopest 
mines,  for  example,  Hajward's  Eureka,  in  Amttdor,  1,200  feet;  North  Star,  750  teet  on  tho 
slope;  Princeton,  in  Mariposa  county,  800  feet;  Eureka,  (Grass  VaDej^.y 400  feet;  Allison 
Ranch.  535  feet,  &c.,  as  a  ruie  have  h^  an  increasing  tenor  of  gold.  If  the  Allison  Koncb, 
the  Princeton  mine,  and  some  othel's  appear  to  be  exceptions,  tho  answer  is,  we  may  reason- 
ably expect  (he  same  variations  of  productiveness  in  depth  which  are  known  to  enist  in  linear 
estent.  The  Princeton,  after  an  excellent  nm  of  good  ore,  became  suddenly  poor,  at  a  depth 
of  over  600  feet,  in  1865;  but  I  am  informed  by  Mr.  Hall,  the  present  superintendent, 
that  the  good  ore  came  in  a^n'in  a  short  distance.  Mr.  Laur,  the  French  engineer,  whose 
papers  of  California  mines  is  often  quoted,  dies  tbe  Allison  Ranch  mine  in  evidenco  of  the 
theory  of  a  decreasing  tenor  of  gold  in  depth,  but  it  is  in  proof  that  since  tho  date  of  Mr. 
Laur's  visit  (1862-'.3)  this  minehflibeenatworkonores  which  have  yielded  over  glOO  value, 
■  suspended  activity  being  due  to  canses  quite  unconnected  with  tho  inliinsic  value 
le.  The  rich  '  chimneys'  or  productive  zones  of  ore  ground  are  known  to  be  of 
various  extent  in  quartz  veins,  from  a  few  feet  to  many  hundreds  of  feet,  and  it  is  impossible 
to  assign  any  valid  reason  why  we  may  not  expect  the  same  changes  in  a  vortical  direction 
which  we  Snd  in  a  borisontal.  As  the  ore-beating  ground  or  shoots  of  ore  have  in  many,  if 
not  in  most  cases,  a  well-determined  pitcb  off  the  verUcal,  it  is  self-cviclBnt  that  a  vertical 
shaft  or  incline  at  right  angles  to  the  veins  must,  in  descending,  pass  ont  of  the  rich  into  the 
poor  ground,  at  certain  intervals,  and  it  is  perhaps  due  to  an  ignorance  of  tliis  fact  that  miners 
have  abandoned  sinking  because  they  found  the  'pay'  suddenly  ciiaao  in  depth,  when  a 
short  distance  more  would  probably  bring  them  into  another  zofie  of  good  ore.  The  expe- 
rience of  every  gold-mining  district  offers  examples  in  illustration  or  these  remarks-.  In 
quartz  veins  uontaining  a  considerable  amount  of  sulphurets,  it  is  evident  that  the  outerop- 
pings  should  offer  much  better  returns  to  mining  industry  than  will  follow  after  the  line  of 
atmospheric  decomposition  has  been  passed,  because  above  this  line  n.iture  has  set  free  the 
gold  formerly  entangled  in  the  sulphurets,  leaving  it  available  for  the  common  modes  of  tieat- 
ment,  with  Uie  add^  advantage  oftentimes  thatthe  particles  of  free  gold  formerly  distributed 
tbroDghaeonsidernble  section  of  the  vein,  arefonndconcentratedinalimitedamountofo.ro. 
It  is  easy  to  reach  the  conclusion  in  snch  cases  that  tlie  tenor  of  gold  in  the  vein  is  less  in 
depth,  after  the  real  average  tenor  is  reached,  while  in  fact  it  is  neither  greater  i 
the  metal  is  no  longer  available  by  common  methods  of  treatment. 
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Tuba.  Nevada  City,  then  the  priacipal  town  and  neai  the  centre  of  popftlation, 
was  made  the  county  seat,  where  it  haa  ever  since  remained.  The  oounty  is 
divided  into  nine  townships  for  local  government,  viz:  Nevada,  Grass  Valley, 
Rough  and  Ready,  Bridgeport,  Bloomfiold,  Eureka,  Washington,  Little  York, 
and  JUoadow  Lake.  Rough  and  Ready  comprises  the  foot-hills  extending  across 
tlie  western  end  of  the  county,  from  the  Yuba  to  Bear  river;  Meadow  Lake 
inchides  the  summit  extending  across  the  eastern  end ;  Bridgeport,  Bloomfleld 
and  Em-eka  lie  between  the  middle  and  south  Yuba  on  the  north;  Little  York 
is  on  the  south,  mostly  lying  between  Bear  river  and  Greenhorn  creek;  and 
between  Rough  and  Ready  and  Meadow  Lake  are  the  townships  of  Grass  Valley, 
Nevada  and  Washington^  occupying  the  central  position. 

Of  the  early  settlers  but  few  remained  permanently  in  the  county,  by  fer  the 
larger  proportion  returning  to  the  east,  or  takiag  up  their  permanent  abode  in 
other  parts  of  California.  But  their  places  were  filled  by  other  adventurers,  and 
the  population  gradnally  assumed  a  permanent  character,  and  now  numbers  not 
fer  from  20,000  souls,  of  whom  about  one-third  are  adult  males.  The  inhab- 
itants derive  their  support  either  directly  or  indirectly  from  the  mines,  on  the  pros- 
pei'ity  of  which  depend  all  other  branches  of  business. 

Placer  Minikg, — Placer  mining  properly  signifies  the  working  of  the  shal- 
low deposits;  bnt  in  California  the  term  "placer'  Js  usually  applied  to  the  deep 
deposits  as  well  as  the  shallow  diggings — hydraulic  and  cement  mining  being 
only  branches  of  placer  mining — and  all  except  the  quartz  lodes  being  desig- 
nated as  placer  mining. 

The  pla«er  mines  of  Nevada  county  have  been  worked  steadily  since  1849, 
and  have  yielded  an  amount  of  troasui^e  that,  could  the  figures  be  procured, 
would  stagger  belief.  The  rich  pockets  along  the  margins  of  the  sti-eams,  and 
the  shallow  diggings  and  ravines  that  required  no  capital  and  bat  little  prelim- 
inary labor  to  mine  successfully,  have  been  mostly  worked  out,  and  capital  and 
skill  are  now  indispensable  to  success,  yet  there  is  but  little  diminution  in  the 
yield.  As  claims  ai-e  woi-ked  out  in  one  place  new  ones  ai-e  opened  in  other 
localities,  and  although  failure  in  any  given  enterprise  is  about  as  likely  .as 
success,  yet  tho  prospect  of  big  strikes,  and  the  hope  of  acquiring  a  fortune  or  a 
competency  by  one  or  two  years  of  well-directed  labor,  are  incentives  that  can- 
not ftul  to  enlist  the  skill  of  the  most  energetic  of  the  mining  population. 

At  first-,  mining  was  confined  to  the  gravel  bars  and  beds  of  tho  running 
streams,  and  as  these  were  partially  exhausted,  it  gi-adually  extended  to  the  dry 
ravines,  fiats  and  hilMdes  adjacent.  The  rocker  was  the  principal  machine  used 
.  for  washing  the  auriferous  sands  and  separating  the  gold  from  tho  lighter  particle. 
It  had  been  brought  into  use  in  tho  summer  of  1S48,  during  the  flrat  season  of 
mining  in  California,  though  much  of  the  gold  obtained  that  season  was  sepai'ated 
by  the  Mexican  method  of  washing  tho  sand  in  wooden  bowls.  Sheet-iron  pans 
are  now  used  by  the  American  miners  for  prospecting  and  other  purposes,  in 
place  of  the  wooden  bowls  of  tho  Mexicans.  The  rocker  was  superseded  by 
the  long-tom,  by  means  of  which  a  larger  amount  of  earth  and  gravel  oouM  be 
washed ;  and  the  long-tom  in  its  turn  gave  place  to  the  sluice.  ITiis  was  a  most 
important  improvement,  and  enabled  minere  to  work  many  claims  that  would  not 
'pay  with  tho  rocker  and  long-tom,* 

■  •  Professor  SilUman,  in  a  r^ori  on  ibe  property  of  the  Eureka  Ditch  Company,  eaye  of  the 
Bonrces  to  whicb  tho  gold  ia  California  ia  referable ; 

"Th6  original  source  from  ivheooe  all  the  gold  of  California  has  been  derived  is  undoubt- 
edly the  veins  of  sold-boaring  quartz  which  occor  so  abundantly  in  all  the  slates  and  mata- 
moiphic  rock  of  the  western  slopes  of  the  Sierras  within  the  areas  known  as  the  gold  regions. 
Uut  this  original  or  great  source  of  the  preciona  melal  is  historically' secondary  to  the  sballow 
and  deep  digging  or  placers,  in  the  former  of  which  gold  was  first  discovered,  and  which 
during  the  early  years  of  California  history  fnrniahed  nearly  the  whole  of  the  metal  sent  into 
commeiee.  Tfi at  tho  placers  wece  derivetl  from  the  degredation  or  breaking  up  of  the  aurif- 
erous veins  and  the  distribution  of  tho  detritus  thus  formed  by  the  ageqcy  of  running  water 
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Ditclies  at  length  were  constructed  to  bring  tlie  water  over  the  hills,  and  as 
the  miners  were  compelled  to  leave  the  flats  and  ravines  and  take  to  the  deeper 
diggings,  the  process  of  shovelling  the  earth  into  the  sluices  became  unprofitable, 
and  the  practice  of  ground-slaicing  came  into  use.  By  this  process  the  sarfa«e- 
8oil,heiiig  loosened  up  or  thrown  into  a  trench  cut  in  the  bed  rook,  was  washed 
away  by  a  stream  of  water,  leaving  only  the  heavy  gravel  at  the  bottom  to  be 
shovelled  into  the  sluices.     Ground-sluicing  was  earned  on  extensively  in  this 

and  ice  does  cot  admit  of  a  queatioo.  It  appears,  also,  to  1je  pretty  oondujiTcly  proved  that 
the  gold-bearing  gravel  is  of  two  distinct  epochs,  both  geologically  very  modein,  but  the 
later  peHod  distinctly  separated  in  time  from  the  earlier,  and  its  materials  derived  chiefly  froni 
the  breaking  up  and  redistribuUon  of  tie  oHer  or  deep  placers.  These  appear  to  be  distinctly 
I'eferable  t<i  a  nver  system  different  from  that  which  now  exists,  Sowing  at  a  liigher  level,  or 
over  a  less  elevated  continental  mass,  and  vritb  more  power,  but  generally  in  the  direction 
of  the  main  valleys  of  the  present  system.  It  was  pretty  early  discovered  that  very  eit«n- 
sive  and  valuable  deposits  of  auriferous  gravel  lay  at  levels  far  above  the  present  course  of 
the  streams,  and  that  to  wash  these  deposits  required  the  adoption  of  new  methods  adapted 
to  meet  the  case.  Hence  came  the  so-called  hydraulic  process,  which,  although  iu  ase  now 
for  more  than  ten  years,  has  yet  made  barely  more  than  a  commencement  upon  the  great 
mass  of  deep-lying  auriferous  shingle  which  remains  to  be  treated  by  this  method  of  gold 
washing. 

"Finally  comes  tbe  era  of  quartz  mining  in  depth,  the  successful  prosecution  of  which 
demanded  more  skill  and  capital,  as  well  as  cheaper  l^bor  and  better  machinery,  than  the 
early  days  of  California  furnished.  Iu  this  man  undertakes  to  do  for  himself  by  the  use  of 
his  own  skill  what  in  an  earlier  age  nature  had  done  for  him  on  a  grand  scale,  m  breaking 
up  the  matrix  of  the  precious  metal,  commencing  at  the  fountain  bead  of  the  stream  of  gold. 

"  I  propose  at  present  to  consider  With  some  detail  the  second  of  the  great  sources  of  gold 
prodnctioca,  viz;  deep-lyine  placers.  The  character  of  tbese  deposits  is  well  illustrate*  by 
a  description  of  the  ground  between  the  south  and  middle  forks  of  the  Yuba  river,  in  Nevada 
county,  where  tbig  description  of  gold  deposit  is  well  exposed  in  censequence  of  the  consid- 
erable amount  of  mining  work  whicb  has  been  performed  there,  the  whole  of  this  ground 
being  controlled  by  the  waters  of  the  Middle  Yuba  Canal  Company  and  of  the  Eureka  Lake 
Water  Company. 

"THEDEEPpj.ACERSOPTHEYunA. — The  Yuba  IB  an  affluent  of  the  Fealbev  river,  which 
it  joins  at  Marysville  on  its  way  to  its  junction  with  the  Sacramento.  The  south  and  middle 
forks  of  the  Yuba  river  unite  with  the  North  Yuba,  the  course  of  which  is  nearly  at  right 
angles  to  these  two  branches,  whose  mean  course  is  west  about  13°  south,  (magnetic,)  Ibe 
Feather  river  running  about  north  and  south, 

"The  ridge  of  laod  embraced  between  the  south  and  middle  forks  of  the  Yuba  is  from  six 
to  eight  miles  in  width,  and  to  the  Hmits  of  the  auriferous  gravel,  as  thus  far  explored,  about 
30  miles,  forming  an  area  of  about  200  square  miles.  The  elevation  of  this  ridge  above  the 
sea  is,  at  its  western  extremity,  near  French  Corral,  about  1,500  feet,  from  whence  it  gradually 
rises  into  the  highSierras,  the  Yuba  Gap  Pass  being  4,!i70  feet  above  the  sea,  and  the  Downie- 
vllle  Buttes  about  8,840  feet.  This  Mesopotamia  is  cut  up  by  ravines  descending  from  a 
central  axis  both  ways  into  the  valleys  of  the  two  rivers  foraiiug  '  gulches '  with  steopsides, 
often  beautifully  wooded.    The  more  elevated  portions  of  the  land  are  covered  by  a  heavy 


bed  of  volcanic  asbes  and  breccia,  which  evidently  at  an  earlier  day  formed  a 
sheet  over  not  only  the  tongue  of  land  under  consideration,  but  over  the  adjacent  re^ 
is  conspicuously  seen  in  the  sections  afforded  by  the  various  rivers  This  mass  of  volcanic 
ashes  contains  numerous  angular  fragments  of  cellular  lava,  trachj^te,  basalt,  porphyry,  and 
volcanic  mineral  aggregates  quil«  foreign  t«  the  general  geology  of  the  country.  Its  thick- 
ness varies  with  the  topography  and  dranage  of  the  surlaee,  but  it  forms  the  summits  of  nil 
the  hills  above  a  certain  horiaon,  and  in  places  reaches  an  elevation  of  firom  2,000  to  3,0UU 
feet  above  the  level  of  the  rivers.  Below  Columbia  the  denudation  of  the  surface  has  removed 
tbe  volcanic  matter,  leaving  the  auriferous  gravel  exposed  as  the  upper  surface.  This  volcanic 
dopowt  receives  from  tlie  miners  the  general  name  of  '  cement,'  a  term  it  well  deserves  from 
its  compact  and- tenacious  character,  much  resembling  pozzolana  or  Roman  cement. 

"The  auriferous  gravel  varies  in  thickness  from  80  (o  100  feet,  where  ithas  been  exposed  to 
denudation,  to  250  feet  or  more  where  it  is  protected  from  such  action.  Probably  121)  feet  is 
not  an  over-statement  for  its  average  thickness  iu  the  marginal  portions,  wbere  it  has  been 
exposed  by  working  the  deep  diggings  or  hydraulic  claims.  This  vast  gravel  bed  is  com- 
posed of  rounded  masses  of  quartz,  greenstone,  and  all  the  nietamotpbic  rocks  which  are 
lound  in  the  high  Sierras. 

"It  isoflonlooallystratified,  bnt  I  could  find  no  evidence  of  any  continuity  in  its  beddingB. 
The  lower  portions  are  composed  of  larger  boulders  than  the  upper  as  a  general  rule,  but  this 
does  cot  exclude  the  occasional  presence  of  huge  boulders  in  the  central  and  upper  portions. 
In  a  fresh  fincturo  of  the  wbole  thickness  of  these  deposits,  such  as  may  be  seen  daily  in  the 
'  claims,'  which  are  being  actively  worked,  a  striking  contrast  of  color  is  seen  betweea  the 
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country  in  1S51  and  1852,  tlie  use  of  tie  sluice  proper  at  that  time  beilig  well 
understood,  and  having  in  a  great  measvire  auperceded  other  methoda.  With  most 
of  the  mining  improvements  there  were  no  especial  inventions,  but  the  different 
appliances  came  into  use  gradually  as  they  were  needed  by  the  changing  charac- 
ter of  mining,  and  may  be  considered  as  the  result  of  the  combined  still  and 
ingenuity  of  the  mining  population.  William  Elwell  put  up  and  used  the  firat 
sluice  at  Nevada  City,  in  February  or  March,  1850,  but  he  does  not  claim  it  as 

lower  and  upper  portions  of  the  gravel  mass,  consequent  on  the  percolation  of  Htmospheria 
waters  anc!  am,  oxidizing^  the  iron  resDltiug  from  the  decomposition  of  pjrites,  and  staining 
the  gravel  of  a  lively  tSi  and  yellow  color  in  waring  lines  and  bands,  contrasting  boldly 
with  the  blue  color  of  the  nnoxidized  portions.    A  close  examination  of  the  blue  colored 

Eortion  of  the  gravel  shows  it  to  be  highly  imprecnaJed  with  sulphuret  of  iron,  (iron  pyrites,) 
irming,  in  fact,  the  chief  cementing  matenal  which  holds  the  pebbies  in  a  muss  fus  firm  as 
eouglomerate,  requiriiig  the  force  of  gunpowder  to  break  it  up. 

"  In  the  upper  portions  of  these  beds  are  frequent  isolated  pal<?ho3,  often  of  con5i<lerabIe 
extent,  composed  of  fine  sand,  clearly  showing  water  lines,  curved,  sloping,  or  horizontal, 
but  never  for  any  distance  regular,  and  in  these  portions  occur  frequently  large  quantities  of 
li^ite,  or  fossil  wood,  little  clianged  from  its  original  condition,'  but  blackened  to  the  color 
of  coal  and  flat  with  pressure.  Among  these  remains  are  logs  similar  in  appearance  to  the 
Manz»nita.  now  growiugatfundantlyon  the  hills  of  auriferous  gravel.  Someof  these,  whicb 
I  measured,  were  11^  to  18  inches  in  diameter,  and  10  to  15  feet  in  length.  Occasionally  I  be 
mass  of  tbis  ancient  driftwood  accumulated  in  tbese  eddies  of  the  curiient,  where  they  wcfs 
deposited  with  tlio  Hue  sands,  amount  almost  to  a  continuous  bed  of  lignite. 

''Wedge-sbaped  and  lentioalur  masses  of  tougb  yellow  and  wbitish  clay  also  occur  in  Iha 
ancient  drift,  replacing  the  gravel  and  afiording,  by  their  resisting  power,  a  great  impedt- 
went  to  the  operations  of  mining. 

"Tho  'elft'jking  down,'  or  diaintegration  which  a  few  months' esposu™  of  the  hard  gravel 
'cement'  prodoces,  is  due  munly,  if  not  entirely,  to  the  decomposition  of  the  associated 
pyrites  hefora  noted.  It  is  remarkable  how  large  a,  part  of  tbe  smoothed  and  bcantifully 
rounded  stones,  even  those  of  large  size,  undergo  a  similar  slacking  by  atmospheric  action, 
even  in  a  very  brief  period  of  tjme,  letideriDg  it  almost  impossible  to  preserve  specimens  of 
tbe  gravelly  concrete  unless  they  are  protected  by  varnish.  The  most  nnyielding  of  tbe 
'  cen^ent'  uiasses  are  sometimes  left  over  one  season  by  tbe  miners,  exposed  to  the  air  and 
frosts,  to  secure  the  benefits  of  this  disintegration,  without  which  but  little  of  the  contained 
gold  can  he  obtained. 

"The  gold  is  disseminated  thranghout  tbe  entire  mass  of  tbis  great  gravel  deposit,  not  tin! • 
fbrmly  in  value,  hut  always  in  greater  quantity  near  its  base  or  on  tbe  bedrucli.  The  upper 
half  of  the  deposit  is  found  to  be  always  less  in  value  than  tbe  lower  part,  sometimes  so  poor 
that  it  would  be  unprofitable  working  by  itself,  but  inasmuch  as  there  is  no  practicable  mode 
of  working  ibe  under  stratum,  without  first'  moving  the  upper  portion,  in  practice  the  whole 
is  worked.  ' 

''Tbe  gold  rarely  occurs  in  lai^  masses  in  this  ancient  gravel.  Often  on  the  polished  and 
very  smooth  surfaces  of  the  '  bed  rock'  and  of  the  superincumbent  masses  of  gravel  when 
freiihly  raised  from  their  long  resting  place,  the  scales  of  brilliant  yellow  metal  are  heautifnlly 
conspicuous.  These  are  frequently  iulaid  so  firmly  upon  the  hard  granite  floor  of  theandent 
river  or  glacier  as  to  resemble  bard. stone  moiaics.  In  fact  the  whole  surface  of  the  bedrock 
requires  to  be  worked  over  by  tbe  pick  to  secure  tiie  gold  entangled  ia  its  surface,  to  a  depth, 
when  soil,  (aa  of  mica  er  chloritic  slate  or  gneiss,)  ot  several  inches.    "        '  '  • 

"Thebedrock.asit  is  significanlly  termedby  the  miners,  shows  everywhere,  m-ben  freshly 
exposed,  the  most  conspicuous  evidence  of  aqueous  or  glacial  action.  The  coHise  and  direc- 
tion of  the  motion  which  baa  left  its  traces  everywhere  is  plainly  discernable.        »        •      • 

"The  'bedrock'  varies  of  course  in  different  portions  of  the  area  now  under  consideration, 
being  either  granite,  gneiss,  greenstone,  or  shale.  In  the  granite  are  observed  numerous 
•  minute  quartz  veins  pursuing  a  coarse  parallel  to  each  other  olten  for  hundreds  of  feet  without 
interruption. 

"  In  the  '  American  claim,'  at  San  Juan,  the  granite  is  succeeded  on  the  west  by  a  large 
joiiited  blue  siliceona  shale  of  tho  same  strike  with  the  main  joints  of  the  granite.  This  latter 
rocli  is  covered  by  numerous  very  lar^e  boulders  of  metamorpliic  conglomerate,  of  which  no 
trKues.are  seen  in  place. 

"The  course  of  the  ancient  current,  where  I  had  an  opportunity  of  measuring  it.  appears  to 
have  been  about  a*i°  to  i!5°  west  of  north,  (mi^etiC;)  which  it  will  be  observed  is  nearly  at 
right  angles  to  tbo  mean  course  of  the  middleandsouthforksof  the  Yuba  river  i  butit  isnot 
far  from  parallelism  with  the.axisof  the  Sacramento  river  valley,  orof  the  great  valley  between 
the  coast  range  and  the  Sierra  Jfevoda.  I  have  noted  the  same  general  direction  of  the 
scratches  elsewhefe  iu  tba  great  goldregion,  but  additional  observations  are  required  to  justify 
any  comprehensive  generalization.  This  much  appears  clearly  shown,  however,  by  tho 
present  state  of  our  toon  ledge  on  this  subject,  viz:  that  the  spioad  ef  the  ancient  gold- 
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an  invention^ — some  one  liavfng  suggested  the  idea  to  him.  A.  Chaliot  and  M. 
F.  Hoit  aaed  tiiem  soon  after,  a,iid  greatly  improved  the  arrangement  of  the  riffles 
'and  the  method  of  working.f 

Hydraulic  MmiNG. — The  hydraulic  system  came  into  use  in  Nevada  county 
in  185Sj  aad  enabled  miners  to  work  with  profit  a  vast  amount  of  auriferous 
f^und  that  would  never  have  paid  by  the  old  process  of  duicing.  Aljout  April, 
1853,  A.  Chabof,  mining  near  Nevada  Oity,  used  a  hose  of  some  thirty-five  or 
forty  feet  in  length,  through  which  the  water  was  condnctod  from  the  top  of  the 
hank  to  tlie  bottom  of  his  diggings.  There  was  no  pipe  or  nozzle  at  the  end, 
but  still  it  was  found  to  be  a  great  saving  in  sluicing  ofi'  the  earth  and  gravel 
that  had  been  picked  down,  and  also  a  convenience  in  cleaning  up  the  bed-rock. 
So  &r  as  known  the  hose  was  not  used  that  season  in  any  oUier  cl^ms,  and  it 
does  not  appear  that  Ohabot  diacoypred  the  gi'eat  advantage  that  would  result  by 
directing  the  stream  of  water  against  the  bank.  This  discovery  "was  made  by 
E.  E.  Matterson  a  ye^-  later.  In  April,  1853,  Matterson  and  hie  partners,  who 
were  working  a  claim  on  American  HUl,  rigged  up  a  hose,  attached  a  nozzle  at 
the  end,  and. directing  it  against  the  bank,  as  water  is  tluxiwn  upon  a  building 
by  a  fire  engine,  found  that  a  small  stream  of  water  woald  do  the  work  of  a 
hundred  men  in  excavating  eai-th.  Very  soon  after  this  the  hydraulic  was  adopted 
by  the  miners  throughout  the  county  wherever  water  and  a  sufficient  fail  could' 
be  proouied.  Successive  improvements  have  been  made  in  hydraulic  mining, 
until  the  appliances  now  in  use  but  little  resemble  th<Me  of  1853 ;  but  tlie  prin- 
dple  is  the  same,  and  to  Matterson  is  due  the  credit  of  the  important  discovery. 

The  water  is  usuallv  conducted  into  the  diggings  through  large  iron  pipes,  at 
the  end  of  which  the  hose'is  attached,  and  the  water  having  a  high  fall  is  com- 

beanns  srayel  was  prodaced  bja  caase  greatljmore  elevated  than  the  existing  river  systera, 
or,  which  is  more  probable,  at  a  time  when  the  continent  was  less  elevated  than  at  present,* 
and  movingin  a  direction  conformable  to  the  eonrse  of  the  vnllcya  of  the  Sacramenta  and  8aa 
Joaquin,  We  find  it  impossible  lo  admit  the  existing  river  eyatem  as  a  cauBC  adequate  Cu  the 
spreading  of  such  vast  masses  of  rotinded  materials  ;  the  fncts  plainlv  point  1«  a  much  greater 
Tolunie  of  wafer  Ihsm.  any  now  flowing  ic  the  valley.  The  section  already  given  illustrateB 
perfectly  the  relations  of  the  present  river  system  to  the  more  andent  one  whose  grand  efiecte 
ace  chronicled  in  the  bed  rock  and  its  vast  superincumtient  mass  of  auriferous  grarel.  It 
serves  also  to  illustrate  the  process  now  in  progress  by  which  the  existing  river  system  derived 
its  gold-bearing  sands,  in  great  part  at  least,  from  the  cutting  away  and  secondary  distribu- 
tion of  these  ancient  placet's. 

"  Those  who  have  had  the  opportunily  of  visiting  other  portions  of  the  great  gold  region  of 
California  tbaa  that  now  unSei'  consideration,  will  at  once  recognize  the  local  character  of  the 
details  given  as  perfectly  consistent  with  the  general  phenomooa  of  ite  ancient  placers  as 
observed  elsewhere;  while  at  the  some  time  great  differences  arefoundinn:any  of  the  details. 
Thus  in  Calaveras  and  Tuolumne  counties,  80  or  ICO  miles  further  south,  the  volcanic  matter 
capping  the  auiifei-ous  gravel  is  found  in  the  form  of  basallJc  columns,  beneath  which  occur 
the  same  phenomena  already  described.  Here  the  wood  contained  in  the  gravel  beds  is 
beautifully  agatized,  or  converted,  into  semi-opal,  as  is  also  the  case  at  Nevada  City,  Placer- 
ville,  and  elsewhere,  associated  with  beautiful  impressions  of  leaves  of  plants  and  trees  similar 
in  appearance  to  those  now  found  in  this  region. 

"This  general  description  of  the  deep-lying  placers  of  tie  Yuba  might  be  greatJy  extndede 
from  my  notes,  but  enough  has  probably  been  said  to  convey  the  impression  that  the  phe- 
nomena here  described  are  on  o,  grand  and  comprehensive  scale,  and  referable  to  a  general 
cause  long  anterior  In  date  to  the  existing  river  system — a  cause  which  has  been  sufBcient  to 
break  down  and  transport  the  gold-bearing  veins  of  the  Sierras,  with  their  associating  meta- 
ntorpliic  rocks,  thus  laying  up  in  store  for  human  use  deposits  of  the  precious  metal  in  amount 
on  a  scale  far  beyond  the  notions  generally  prevailing  of  the  nature  of  placer  deposits." 

•  It  Lb  tlie  opinion  of  geoli^ats  that  aiibHoqnant  to  tie  tertiary  period  wM  the  lime  when  llie  main  VDlIeja 
of  Ihe  coniinent  were  excflvalM  by  erosion.  It  was  probflblj  in  this  epeeh  tlat  tbe  deep-lying  nnriteroue 
gravel  wee  prodncaa  from  lie  doBradollon  of  Uie  metamotpblc  eebiBtu  and  qnarla  veins  of  the  terras  by  Ihe 
joint  action  of  WBt«r  and  of  gladara. 

t  The  sluice  is  undoubtedly  the  most  essential  of  any  one  conlrivauco  for  saving  gold,  and 
is  used  lu  all  placer  mining  optirations.  It  can  hardly  be  called  a  machine;  but  is  simply  a 
board  flume,  on  the  bottom  of  which  are  fitted  blocks  of  wood,  rounded  stones,  or  riffles,  with 
quicksilver  to  calchaiid  detain  tlie  gold,  while  the  eaith  and  gravel  is  carried  down  by  the 
cuirenl^  i 

.oo^^  Ic 
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pressed  and  forced  tbroagli  an.  aperture  of  one  and  a  half  to  two  inches  in 
diaraeter.  The  pipea  arc  made  of  heavy  sheet  iron,  and  the  hose  of  stout  canvas 
nsually  .double  thickness.  Where  the  prosauro  is  great,  the  hose  are  still  further 
strengthened  by  a  net- work  of  strong  cord.  In  some  of  the  larger  mining  operar 
iions  five  or  sis  streams  of  water  are  kept  playing  npon  the  bank,  undermining 
Sie  gronnd  and  melting  away  the  hills  at  an  incredible  rate.  In  this  manner 
acres  of  ground,  frequently  100  to  200  feet  deep,  are  washed  away  in  a 
single  season,  and  the  bed-rock  left  bare.  The  water  atoots  from  the  nezzle 
with  ti-ernendous  force,  and  miners  frequently  direct  the  stream  against  Lugo 
bonlders  to  roll  them  out  of  their  way.  The  hydraulic  is  the  most  effectual 
method  ever  yet  devised  for  excavating  large  quantities  of  earth,  and  the  pro- 
cess was  employed  to  some  extent  in  1866,  by  the  Central  Pacific  Eailroad  Com- 
pany in  catting  throngh  the  deep  hills  near  Dutch  Flat. 

The  American  miners,  except  tbose  engaged  in  quartz,  are  chiefly  working 
the  deep  hill  diggings  by  the  hydranlic,  the  Siallow  flats  and  ravines,  as  a  gen- 
eral thing,  being  abandoned  to  the-Ohinese.  In  most  cases,  the  cost  of  opening 
the  deep  claims  is  heavy,  requiring  considerable  capital  and  the  newe  to  invest 
it,  or  the  aggregated  labor  of  a  number  of  minere  who  ai-e  content  to  work,  per- 
haps for  yeara,  in  the  hope  of  an  eventual  reward.  In  too  many  cases  tlieir 
labor  and  perseverance  has  come  to  naught.  The  richest  deposits  are  found  on 
the  bed-rock  in  basins  or  yi  the  channels  of  ancient  streams,  and  to  roach  tliese 
tunnels  have  to  bo  ran  in  sohd  rock,  varying  in  length  from  a  few  hundred  to 
several  thousand  feet  in  order  to  drain  the  ground  and  get  an  outlet  for  sluicing. 
Wherever  practicable,  a  shaft  is  first  sunk  to  prospect  the  ground  and  ascertain 
the  positJon  of  the  basin  or  channel,  so  that  the  tunnel  in  coming  in  shall  be 
below  the  auriferous  deposit.  But  this  cannot  always  be  done,  and  expensive 
tunnels  are  sometimes  found  to  be  too  high  to  work  the  ground,  and  a  lower  one 
must  be  run  or  the  claim  abandoned.  The  tunnel  serves  the  double  purpose  of 
draining  the  ground  and  a  sluiceway,  and  the  mining  usually  commences  ftom  a 
shaft  sunk  from  the  surface  to  the  head  of  the  ttinnel. 

The  most  important  centi-e  of  hyranlic  mining  in  this  county  is  at  North  San 
Juan,  in  Bridgeport  township,  and  a  brief  statement  of  the  operations  of  some 
of  the  companies  there  will  give  an  idea  of  the  scale  on  which  this  branch  of 
mining  is  conducted.  The  Eureka  Company,  whose  clfums  were  on  San  Juan 
Hill,  commenced  a  tunnel  in  August,  1855,  to  reach  the  inner  basin.  The  tun- 
nel was  completed  in  October,  1860,  at  a  cost  of  $84,000,  in  actual  assessments, 
and  the  cost  incun-ed  before  a  dividend  was  declared  was  $142,000.  During 
the  existence  of  the  wmpany  the  average  number  of  men  employed  dtwly  was 
25,  and  the  total  yield  of  the  claims  $530,000.  The  claims  known  as  the 
Deadman  Cut,  which  were  worked  out  in  1859,  yielded  $156,307,  at  a  cost 
of  $71,433.  The  oliums  of  MoKeeley  &  Company,  on  Manzanita  Hill,  were 
worked  from  1855  to  1864,  yielding  $368,932,and  paying  its  owners  in  dividends 
$126,660.  The  claims  above  mentioned  have  been  worked  out)  but  there  are 
other  companies  still  carrying  on  extensive  operations  in  the  viduity,  some  of 
which  are  deriving  a  hauffcome  revenue  from  the  profits  of  working  their  claims. 
The  tunnel  of  the  American  Company  is  1,800  feet  in  length,  having  been  run 
much  of  the  distance  through  blasting  rock.  This  company  has  adopted  all  the 
improvements  in  hydmulio  mining.  Thoy  have  a  mill  with  eight  stamps  for 
crushing  cement,  and  their  sluice  boxes  extend  from  Manzanita  Hill  to  the  middle 
Yuba,  a  distance  of  nearly  a  mile,  where  they  have  pans  for  grinding  the  sand. 
The  company  usually  employ  85  men,  use  500  inches  of  water,  and  the  olwms 
yield  from  $10,000  to  $15,000  a  month.  It  wQl  require  three  or  four  years 
longer  to  work  out  the  claims.  The  tunnel  of  the  Yuba  Company  is  1,500  feet 
in  length,  and  was  completed  last  spring  after  eleven  years'  'labor.  This  com- 
pany r  uses  4t)0  inches  of  water,  and  has  ground  enough  to  last  ten  years. 
The  tunnel  of  the  Star  Company  is  1,400  feet  in  length,  that  of  the  Golden 
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Gate  Company  800  feet,  the  Wyoming  Company  1,000  feet,  the  ICniclcerbocker 
8,000  feet,  the  Badger  700  feet,  and  that  of  the  Gold  BlnfF  Company  1,800  feet. 
These  tnnnels  have  been  run  for  much  of  the  distance  through  sohd  rock,  ■which 
coets  from  $30  to  $50  a  foot. 

B1KCHVILI.B,  eitnatedfonrmileswest  of  North  San  Jnan,  haa  also  been  a  pros- 
porous  locality  for  hydiaulio  mining.  The  Irish  claims  were  worltod  by  means 
of  drifting  for  a  number  of  years,  and  paid  largely.  Water  was  fornished  by 
the  Shady  creek  and  Grizzly  ditches,  but  in  suob  limitei:!  quantities  that  littlo 
progress  was  made  in  hydraulic  mining  nntil  1857,  when  the  Middle  Yoba  Canal 
Company  extended  their  ditch  to  Birciivillo,  and  furnished  water  in  abundance. 
In  1859  four  bed-rook  tunnels  were  projected,  and  completed  iii  1S64,  at  an 
aggi'egate  cost  of  1120,000.  These  tunnels  drain  the  upper  portion  of  tho  channel ; 
the  lower  portion  will  be  drained  by  another  tunnel  2,400  feet  in  length,  now  in 
course  of  construotion,  by  means  of  which  a  large  extent  of  valuable  mining 
gi-ound  will  be  worked.  The  gross  yield  and  net  profits  of  the  claims  of  five 
of  the  leadmg  companies  at  BirchviJle,  for  1866,  were  aa  follows,  in  round  mim- 

Gross  proceeds.  Net  profits. 

Irish  American  Company $180, 000  $133,  OOO 

San  Joaquin  Company 134,000  68,  500 

Won  Jose  Company ,. lOO,  000  12,  000 

Granite  Tunnel  Company 82,  000  24,  000 

Kennebec  and  American  Company 85,  000  30,000 

The  years  186S  and  1866  may  be  regarded  as  the  harvest  time  for  the  Birch- 
ville  miners,  as  they  had  previously  been  at  heavy  expense  in  opening  their 
ground,  which  is  now  nearly  worked  out.  Many  of  the  owners  in  the  above 
claims  are  appropriating  a  lai^e  share  of  their  profits  to  running  the  new  tunnel. 

Feench:  CoKKAi  is  aitnafed  at  the  lower  terminns  of  the  auriferous  gravel  range 
that  is  found  between  the  Middle  and  South  Ynba  rivers.  The  ravines  and  flats 
proved  to  be  rich,  aad  attracted  thither  a  considerable  number  of  miners,  at 
seasons  of  the  year  whea  water  could  bo  had  to  work  tho  claims.  Tlie  hill  dig- 
^ngs  were  discovered  in  1853,  and  ditches  were  constructed  from  Shody  creek 
to  bring  in  water  to  work  them,  Tannels  and  cuts  were  run  into  the  hilla 
wherever  fell  could  be  obtained,  the  ditches  were  enlarged,  and  profitable  mining 
soon  followed.  Subsequently  deeper  tunnels  were  run,  ia  order  to  reach  the 
bottom  of  the  deposit,  which  was  found  to  be  from  100  to  200  feet  below 
the  surface.  The  total  cost  of  the  various  cuts  and  tunnels  of  the  district  can- 
not be  less  than  a  quarter  of  a  million  dollars,  and  the  amount  of  gold  taken 
out  must  be  several  millions.  A  large  extent  of  valuable  raining  ground  remains 
to  be  worked.  In  addition  to  the  hydraulic  mines,  there  is  a  broad,  deep  sti'atum 
of  blue  cement  gravel  which  is  rich  in  gold.  This  will  have  to  be  worked  by 
mill  process,  as  is  already  being  successfully  done  in  other  parts  of  the  coijnty, 
and  will  ^ve  work  to  several  mills  for  years." 

Hoobe's  Flat,  situated  on  the  slope  of  the  hiU  south  of  the  Middle  Yuba,  in 
Eureka  township,  is  another  important  centre  of  hydraulic  mining.  Several 
thousand  acres  of  ground,  averaging  100  feet  in  depth  fix)m  the,  surface  to  the 
bed-rock,  have  been  sluiced  ofij  giving  employment  to  several  hundred  miners 
for  the  past  15  years.  Of  late  the  claims  have  been  bought  up  by  a  few 
large  companies,  who  ai'e  carrying  on  operations  upon  an  extensive  scale,  and 
generally  with  success.  At  Wolsoy's  Flat,  a  mile  below  Moore's,  are  some  of  tho 
deepest  diggings  ia  tho  county,  the  bank  in  one  place  being  over  200  feet, 
in  height.  Orleans  flat,  two  miles  above  Moore's,  was  formeriy  an  important 
mining  locality,  and  at  one  time  had  a  population  of  600  or  800 ;  but  tho  dig^ngs 


:b  (letailed  account  of  this  district  see  article  on  i^itches. 
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being  comparatively  shallow  have  Ijeeii  entirely  worlted  out,  and  tlie  town  is 
now  deserted. 

At  North  Eloomfield  and  Colambia  Kill,  in  Bloomfleld  townsliip,  at  Gopher 
Hill  and  Scotch  Flat,  in  Nevada  township,  at  Quaker  Hill,  in  Littlo  York, 
and  many  other  places  in  the  county,  hydraulic  mining  is  carried  on  quite  exten- 
sively. 

The  amount  of  capital  invested  in  hydraulic  and  placer  mining'  in  the  county, 
including  the  cost  of  opening  .the  claims,  iron  pipes,  flumes  and  sluiceg,  and 
■  various  other  implemocta  and  impi-ovoments,  is  estimated  at  81,500,000.  These 
mines  give  employment  to  about  2,000  men  including  several  hundred  Chinese, 
and  yield  annually  not  far  from  $3,500,000 — say  $1,760  to  each  mac.  Three 
dollars  a  day  is  the  Usual  wages  paid  to  miners ;  bat  the  water  bills  and  Other 
expenses  absorb  a  large  portion  of  the  gross  product,  so  that  the  net  yield  to  the 
miners,  if  the  whole  could  be  averaged,  would  be  but  little  in  excess  of  their 
wages.  Of  ooHvso,  some  of  the  claims  imbrd  large  profits,  while  others  scaiwely 
yield  sufficient  to  pay  water  bills;  but  the  miners  persevere  to  the  extent  of  their 
means  in  hopes  of  striking  better  pay. 

Cement  Miitinq. — In  some  of  iJie  amiferbns  deposits  found  in  tiie  beds  of 
the  anient  lakes  and  watercourses  the  gravel  is  cemented  together  so  compactly 
that  considerable  force  is  required  to  pulverize  it,  in  order  to  save  the  gold  by 
the  sluicing  process.  For  this  purpose  various  expedients  have  been  devised  by 
the  miners,  amoiig  which  is  the  erection  of  stamp  mills,  similar  to  those  used  in 
crushing  quartz,  and  the  business  has  become  of  considerable  importance  in  this 
county.  Little  York  township  has  tatten  the  lead  in  this  branch  of  mining. 
Cement  mills  have  also  been  erected  in  Washington,  Eureka,  Bridgeport,  Nevada, 
and  Grass  Valley  townships,  but  mostly  as  adjuncts  to  hydvaulio  mining,  and  the 
yield  from  this  source,  as  compared  with  that  from  other  branches  of  mining,  is 
small.     In  Little  York,  however,  it  is  the  leading  business. 

Bine  cement  gravel  was  found  in  many  of  the  hill  cl^ms  in  Little  York  township 
as  early  as  the  summer  of  1853,  and  in  some  of  the  claims  it  was  so  tough  that 
it  had  to  bo  blasted  in  order  to  diift  it  out,  A  very  small  proportion  of  the  gold 
was  saved  by  merely  running  it  once  through  the  Bluices,  and  the  method  at  first 
adopted  waa  to  pile  up  the  tailings  and  allow  them  to  remain  some  months,  until 
the  action  of  the  elements  had  partially  decomposed  them,  and  then  sluice  them 
again.  In  this  manner  each  lot  of  gravel  was  run  through  the  sluices  kx  or 
eight  times,  requiring  two  or  three  years  for  the  operation.  The  Chinamen  wort 
the  cement  in  the  same  manner  now,  and  many  are  of  the  opinion  that  it  is  the 
most  efficient  and  economical  method;  but  the  process  is  too  slow  for  American 

The  first  stamp  mill  for  crushing  cement  was  built  by  the  Massassanga  Com- 
pany, near  the  town  of  Little  York,  in  the  summer  of  1857,  This  mill  had  no 
screens,  but  the  cement  was  thrown  into  the  battery,  where  the  stamps  were  kept 
running,  and  carried  off  into  the  sluices  by  a  stream  of  water.  Of  coui'se,  much  of 
the  cement  was  not  pulverized,  bat  the  tailings,  after' running  through  the  sluice, 
were  saved  for  a  year  or  more  and  allowed  to  slack,  when  they  were  run  through 
again,  and  yielded  nearly  as  much  gold  as  on  the  first  nin.  Another  mill  was 
built  near  lattle  York  in  the  spring  of  1858,  which  was  a  considerable  improve- 
ment on  its  predecessor,  and  cement  mills  have  since  been  erected  at  You  Bet, 
Red  Dog,  Hunt's  Hill,  Gougeye,  and  other  places  in  tlie  township.  The  screens 
now  used  are  nearly  as  fine  as  those  commonly  used  in.  the  quartz  mills,  and  it 
has  been  fully  determined  that  the  finer  the  cement  ip  crushed  the  more  gold  will 
be  saved. 

At  the  present  time  there  are  16  cement  mills  in  Little  Yoric  township,  having 
in  all  136  stamps;  two  in  Washington  township  with  eight  stamps,  one  in  Eureka  , 
with  eiglit  stamps,  one  in  Bridgeport  with  eight  stamps,  one  in  Nevada  ivith  15 
stamps,  and  one  in  Grass  Valley,  with  eight  stamps.     These  niako  an  aggregate 
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in  the  county  of  S2  mills,  with  18S  stamps.  Some  of  these  mills  are  iiept  run- 
ning steadily,  others  are  in  operation  only  a  portion  of  the  time,  and  a  number 
have  l>een  idle  for  a  year  or  more  in  consequence  of  tlie  inahility  of  the  owners 
to  open  their  claims,  and  other  oatises.  The  amount  of  gravel  crushed  by  a 
stamp  varies  irom  three  to  eight  tons  in  24  hours.  Sometimes  loose  gravel  is 
ruu  through  the  mills  to  save  the  gold  contained  in  the  quartz  pebbles,  and  whicli 
would  be  lost  by  ordinary  sluicing;  but  much  of  the  cement  is  very  coiopact 
and  as  difficult  to  oiush  as  the  hardest  quartz. 

The  cement  mills  are  not  usually  provided  with  the  appliances  for  amalgama- . 
ting  and  saving  the.  gold  that  ai-e  now  connected  with  the  quartz  mills.  Quick- 
Bilver  is  used  in  the  ■  batteries,  where  the  most  of  the  gold  is  amalgamated,  and 
after  leal^ng  the  batteries  the  palp  passes  over  galvanized  copper  plates  and 
riflies  filled  with  quicksilver,  and  whatever  gold  is  not  saved  by  this  process  is 
lost.  A  much-needed  improvement  is  an  effectual  method  of  concentrating  the 
sulphuvets.  These  are  found  in  considerable  quantities  with  the  cement  gravel, 
and  generally  contain  sulBdent  gold  to  yield  a  good  pi-ofit  when  worked  by  the 
chlonnatiou  process.  If  machinery,  not  too  expensive,  could  be  devised  for 
separating  them  from  the  mass  of  pulp,  it  would  add  largely  to  tho  proiits  of  the 
business. 

The  working  of  the  cement  deposits,  like  other  branches  of  mining,  has  had 
its  ups  and  downs,  but  on  the  whole  has  been  progressing,  and  the  business  lias 
been  inCTeaeing  in  importance  since  the  first  mUl  was  erecljed  in  1857.  Almost 
every  claim  has  at  times  paid  largely,  and  again  tho  receipts  would  fall  below 
expenses.  Tho  gold  is  unevenly  distributed  throughout  tho  gravel  depoats, 
being  found  in  great  abundance  wherever  the  position  of  the  rock  or  other  dr- 
oumstanees  were  such  as  to  form  riiHes,  and  in  other  places  insufficient  to  pay  the 
cost  of  drifting  out  the  gravel.  '  Whether  the  business  is  to  increase  until  it 
becomes  of  leading  impoitanoe  depends  on  the  chaitwter  of  the  deposits  that  may 
hereafter  be  opened  in  the  ancient  river  channels.  A  vast  amount  of  placer  mining 
ground  yet  remeuns  to  be  opened,  and  should  a  considerable  proportion  of  tho 
gi'avel  found  therein  be  cemented  so  as  to  require  crashing,  mills  will  be  erected 
for  the  purpose;  otherwise  it  will  be  worked  by  the  more  iSsonomieal  process  of- 
sluicing. 

The  capital  invested  in  cement  mining  in  Uevada  county,  including  tho  mills, 
hoisting  macliinery,  coat  of  opening  the  claims,  &c.,  is  about  $400,000;  nijmbot 
of  men  employed,  300;  annual  yield,  $300,000.  These  figures,  given  in  round 
numbers,  are  very  nearly  correct,  as  apphed  to  the  past  three  years.  There  are 
some  outside  expenses,  which,  added  to  the  wages  of  tho  minors,  will  probably 
somewhat  exceed  the  gross  yield.  Some  of  the  cement  mines  have  pmd  largely, 
while  othere  have  proved  failures;  but  the  failures  have  not  been  so  disastrous 
and  universal  as  tho  early  quartz  failures. 

ExTEHT  OE'  THE  Placer  Mines.— ^Thc  product  of  tho  placer  mines  of  Hevada 
county  has  neither  materially  increased  nor  diminished  since  1850,  and  though 
they  have  been  worked  without  infemiption  for  19  years,  tho  developments  of 
that  period  have  barely  been  sufficient  to  give  ns  an  idea  of  their  vast  extent. 
The  shallow  diggings,  which  were  so  easily  worked,  and  afibrded  such  lara-o 
retoniE  to  tho  early  miners,  are  mostly  exhausted ;  but  the  deep  placers,  or  hill 
diggings,  ii.  the  channels  of  ancient  skeams,  in  many  places  underlying  himdreds 
of  teet  of  alluvial  deposits  and  volcanio  material,  cannot  be  exhausted  for  a  long 
period  of  time.  In  fact,  for  all  practical  pmposes,  they  may  be  considered  as 
ineshaustjble. 

The  long  gravel  ranges,  extending  from  tho  high  Sierra  to  the  foot  bills,  cover 
nearly  half  the  surface  aiea  of  the  country,  for  the  most  part  are  auriferous,  and 
in  places  are  o£  great  depth.  Gold  in  greater  or  less  quantities  is  found  from 
tko  surface  down,  in  some  places  sufficient  to  pay  runninff  expenses;  but  for 
their  profits  the  minere  mainly  rely  on  striking  rich'  gravel  deposits  in  tho  chan- . 
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iiela  of  what  onco  wore  running  etreams.  These  ancient  channels  are  very 
numerous,  and  the  gi'sivol  deposits  therein  are  of  the  same  oliaraoter  as  those  in 
existing  streams.  Many  of  the  old  channels  are  out  transversely  by  others, 
idiowing  the  existence  of  not  .only  one,  but  several  ancient  liver  sj-steras ;  bnt 
whether  the  gi-eat  changes  on  the  western  slope  of  the  mountains  were  produced 
by  causes  now  in  force,  or  by  sudden  convulsions,  tlie  facts  yet  brought  to  light 
are  not  sufficient  to  warrant  ua  in  forming  a  theory.  .The  petrofactidns,  whioh 
are  found  plentifully  in  tlie  deepest  diggings,  are  the  pine,  oak,  manzanita,  and 
other  varieties  of  wood  now  growing  in  tho  mountains,  indicating  that  no  great 
climatic  or  geological  changes  have  taten  place  since  the  ancient  channels  were 
filled  up.  The  filling  np  process  may  have  been  aided  by  volcanic  action, 
raising  the  ■bods  of  rivers  in  places  and  forcing  their  waters  into  now  channels. 
These  new  channels  would,  in  time,  wear  deeply  into  tho  bed  rock,  and  in  this 
way  the  deep  gulches,  ravines,  and  valleys  were  formed.  The  formation  of  new 
valleys  by  tne  action  of  water  left  the  old  river  channels  filled  ndth  <yi  el  nd 
VQlcanio  ashes  to  solidify,  and  become  less  pervious  to  the  assaults  of  t  ne  than 
the  primitive  rock  that  wailed  them  in.  Myriads  of  ages  have  ab  ad  ^  and 
worn  away  the  solid  rock  that  once  enclosed  and  towered  far  above  th  11  han 
nels;  but  the  cement  ridges,  defying  more  stoutly  the  action  of  tho  1  n  nts 
remain  to  attest  their  comparative  indestructibility  and  the  magnitude    f  n  tin    s 


Thus  far  the  old  river  channel  has  only  been  opened  and  worked  at  tho  more 
favorable  localities,  where  there  are  biwashes,  or  where  tliey  have  been  cut  by 
more  modem  streams,  as  is  the  case  in  the  Nevada  basin.  The  ridge  between 
the  South  Yuba  and  Deer  creeks  is  broken  by  two  deep  depressions,  directly 
north  of  Nevada  City,  and  a  peak  called  Sugar  Loaf  HQl  rises  between  the 
gaps.  At  this  point  tho  ridge  curves  to  the  west,  but  the  ancient  channel,  which 
tor  some  distance  above  follows  the  ccm'se  of  the  ridge,  continues  its  general 
sonthweeterly  direction,  and  makes  out  into  tho  basin.  Here  tho  overlying 
strata  being  comparatively  shallow,  the  channel  was  discovered  at  an  early  day, 
and  worked  by  means  of  drifting,  or  burrowing,  whence  it  was  called  tho  "  Oayote 
Lead,"  Shafts  were  sunk  on  Bourbon,  Manzanita,  Wet,  and  American  Hills, 
and  the  richest  depoats  drifted  out,  but  the  claims  were  subseqoently  bought  up 
l>y  a  few  companies,  and  the  ground  worked  from  the  surface  down  by  tlw 
hydraulic.  These  claims  yielded  immensely,  and  the  amount  of  gold  extracted 
from  the  base  of  Sugar  Loaf  to  the  lower  workings  on  American  Hiii,  a  little  over 
a  mile,  is  believed  to  have  reached  S7,000.000  to  #8,000,OQO.  ■  Tho  amount,  how- 
ever cannot  be  ascertained  with  any  degree  of  accuracy.  Sabsecjuently  the 
channel  was  ti'aced  northeasterly  under  the  high  ridge,  and  worked  out  for  a 
distance  of  S,000  feet  by  the  Young  Amerioa,  Live-oak,  Nebraska,  and  some 
othei'  companies  of  less  note,  and  the  yield  of  gold  in  that  distance  along  the 
channelis  known,  however,  to  have  exceeded  $3,000,000,  The  channel  is  nearly 
parallel  with  Deer  creek,  though  it  must  have  earned  a  much  larger  quantity  of 
water,  and  the  avei-age  fall  appears  to  have  been  but  little  over  one  foot  in  a 
hundred.  Tho  same  channel  was  opened  a  mile  above  by  the  Harmony  Company, 
where  the  depmt  was  found  to  bo  equally  rich ;  but  that  company  was  so  unfor- 
tunate as  to  cominence  operations  on  the  north  side  of  the  ridge,  when  the  channel, 
at  their  location,  sweeps  i-ound  to  the  south  side,  thus  largely  enhancing  the  cost 
of  working.  After  taking  out  $70,000  at  a  cost  of  $83,000,  they  suspended 
qierattons.  'ITie  most  of  the  ground  has  been  located  for  a  distance  of  eight 
miles  up  the  ridge,  and  at  two  or  three  different  places  the  channel  has  been 
foimd,  and  fine  prospects  obtdned,  but  the  operators,  for  the  want  of  adociuate 
pumping  machinery,  wore  compelled  to  desist.  The  claims  of  the  Cold  Spring 
Company  adjoin  the  Harmony  ground  above,  and  still  further  above  are  the 
clain^  of  the  Fountain  Head  Company.  Th^e  companies  are  preparing  to 
rommence  operations  under  favorable  auspices.    The  evidence  is  conclusive 
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that  tlio  channel  extonda  a  considerable  distance  np  tho  moimtains,  perhaps  20 
or  25  miles,  and  there  is  no  reason  to  douht  that  every  1,000  feet  of  its  length 
holds  its  million  of  treasure.  Besides  this,  Itttge  quantities  of  gold  are  foimd  in 
the  smaller  channels  that  were  probably  once  tributaries  of  the  main  streams,  as 
well  as  in  the  alluvium  above.  The  rich  hydraulic  diggings  at  Gold  Hill, 
Alpha,  Omega,  and  other  places,  now  mostly  worked  out,  are  on  thisranga. 

The  most  extensive  placer  mining  field  in  the  county,  and  perhaps  in  the 
State,  is  the  ridge  between  the  Middle  and  South  Tuba,  embracing  the  town- 
ships of  Biidgeport,  Bloomfield,  and  Eureka,  niis  ridge  is  about  30  miles 
in  length,  and  from  sis  to  eight  in  width,  forming  an  ai-ea  of  about  200  square 
miles.  The  more  elevated  portion  is  covered  by  a  volcanic  fonnation ;  but  in 
the  lower  portions,  in  Bloomiield  and  Bridgeport  townsliips,  the  volcanic  material 
has  been  worn  away,  leaving  the  ground  in  a  more  favorable  condition  for 
hydraulic  operations,  which  is  now  being  improved  at  North  San  Juan  and  other 
places  already  referred  to.  Professor  Sillimam,  and  M,  Laur,  a  French  engineer 
of  mines,  have  described  this  ridge,  and  made  some  carious  estimates  S  the 
amount  of  gold  contained  therein,  Laur  estimates  that  the  region  under  con- 
sideration, worked  at  a  rate  which  would  yield  $12,000,000  of  gold  annually, 
would  be  exhausted  only  after  a  period  of  524  years,  which  would  give  asthe  gold 
product  over  sis  thonsand  millions  6f  dolly's.  Tlus  estimate,  however,  is  based 
on  the  supposition  that  the  entire  gravel  range  is  equally  as  rich  as  the  claims 
which  Le  examined.*     The  moi-e  moderate  estimate  of  Profe^or  Siiliman  gives 

"The  Lake  Company  distributes  water  to  eevetal  imndred  workings,  among  which  I  will 
choese,  for  illnattation,  that  of  tlie  "Eureka,  claim,"  near  tbe little  villago  of  gan  .TnsD.  In 
ibe  Eureka  claim,  the  gravel  bed  is  135  feet  deep,  or  abont  43  metres.  The  £rst  22  metres 
from  the  surfiice  are  a  rather  poor  but  easily  washed  sacd ;  the  18  metres  below  are  a  very 
conTKe  gravel,  richer,  but  qoile  diScnlt  to  diBiniegriite.  The  vroikiug,  therefore,  is  carried 
on  under  conditions  of  some  difficulty. 

The  working  district  has  been  controlled  by  a  "bed  rock  tunnel"  or  drain-gallery,  cut  for 
a  great  distance  into  very  hard  granite,  at  tho  rate  of  40  fraucs  tbe  running  foot,  (about  TOO 
francs  a  metre,)  giving  a  total  cost  of  340,000  fianCB.    The  claim  is  still  in  full  activity. 

The  working  is  carried  on  by  four  jets  d'caa,  diBcharging  together  about  25,000  litres  of 
water  A  oiinnte  nnJer  a  pressure  of  43  metres.  Tbese  jets  d'eau  break  up  tlie  gravel  ngainst 
wUch  tlicy  are  directed,  and  the  cun'ent  carries  off  the  mud  and  stones  into  the  sluices  in  tbe 
drain-gallery,  where  the  gold  is  deposited. 

Four  men  are  sufficient  to  direct  this  work,  which  is  carried  on  for  two  weeks,  say  ten 
working  days  of  eight  hours  eiich.  At  the  espiration  of  this  time  the  washing  down  of  freeh 
earth  is  stopped,  the  slniees  are  washed,  and  the  gold  is  taken  up. . 

During  this  period  of  ten  daya  28,080  cubic  metres  of  gravel  are  worked  over,  removing 
Uie  nuriffirous  deposit  over  u  superficies  of  620  square  metres.  Tho  charges  for  n-orking-  are 
OS  follows : 

Expensesof  water 5,Uo6 

Manual  labor 864 

Sundries,  about — ■ 500 

Total 6,364 

The  gold  taken  from  the  sluices  at  (he  end  of  this  period  brings  an  average  of  30,000 
francs.  This  yield  increases  to  80,000  and  100.000  francs,  when  the  working  haa  been  con- 
fined exclusively  to  the  lower  portions  of  the  gravel. 

These  results  show  the  value  of  gold  extracted  from  one  of  these  California  alluvial  mines  ; 
they.biing  out  especially  the  great  progress  on  working  and  the  small  amount  of  human  labor 
in  this  new  method  of  washing.  In  fact,  estimating  the  cost  of  n  miner's  wages  at  ihe  uniform 
rale  of  2('  franca,  the  expense  of  manual  labor  necessary  for  working  one  cubic  metre  of  gravel 
by  the  several  methods  hitherto  employed  is  as  follows,  viz: 

FY.  c™i'>. 

By  the  pan about  75      00 

By  the  i-ocker "      30      00 

By  the  "long  torn" "       5      00 

By  the  sluice.... - "       1      71 

By  the  new  method  (hydraulic  washing) "      "0      28 

Let  UB  suppose  ihe  workings  now  actually  open  on  the  ridge  of  land  which  [  have  titken     , 
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tlie  area  of  the  places  ivhere  gravel  deposita  have  been  worked  on  this  ridge  as 
equal  to  fifteen  square  miles,  and  its  probable  yield  in  gold  is  eatimated  at 
$544,610,000.  In  this  estimate  the  gravel  deposits  nnderljing  the  voloanio 
formations  ivero  not  talcen  into  account.  These  are  known  in  many  places  to 
he  rich,  but  in  most  cases  can  only  be  reached  at  considerable  cost.*  Tlie  Mount 
Zion  Company  has  been  engaged  for  eleven  years  in  an  enterprise  to  open  the 
gi-ound  under  the  cement  ridgo  near  Snow  Point.  They  commenced  operations 
on  the  South  Tuba  eide  and  ran  a  tnnnel  to  the  centre  of  the  hill,  where  they 
found  rich  gravel ;  btit  the  tunnel  proved  to  be  higher  than  the  bed  of  the  chan- 
nel, and  wa-3  of  no  service  in  working  the  ei'onncl.  They  then  ataited  another 
tunnel  on  a  lower  level,  which,  after  se^'er^  years'  labor,  is  now  nearly  com- 
pleted. The  Kentacky  Company,  enoonrageiS  by  the  prospects  obtaaned  in  the 
claims  of  the  Mount  Zion  Company,  conimenee<l  a  vertical  shaft  last  spring,  near 
Snow  Point,  with  tlie  view  of  sinking  to  the  bed  rock.  After  sinking  108  foet 
tlirongh  lava  cement,  they  reache<l  the  alluvial  deposit,  and  the  enterprise  is  still 
in  progress.  The  cost,  and  length  of  time  required  to  realize  returns,  have  a 
tendency  to  discourage  miners  fi>om  embarking  in  such  undertakings,  thongh 
they  may  feel  certain  that  the  gold  Is  there. 

The  Chalk  Motjutain  Sahge,  lying  mostly  between  Bear  river  and  Green- 
horn creek,  on  the  southerly  border  of  the  county,  is  another  mining  field  of  immense 
prospective  value.  '  The  average  elevation  of  the  ridgC  issomewhatgreaterthan 
either  of  the  others  in  the  county,  and  the  higher  portion  is  covei'ed  with  lava 
and  basaltic  i-ocks.  At  the  southwesterly  extremity,  near  Red  Dog  and  You  Bet, 
and  along  the  niar^ns  of  tho  ridge,  where  the  volcanic  covering  has  been  worn 
awav,  the  aurifei'ous  gi-avel  has  been  worked  by  the  hydraulic,  and  in  most  places 
yielded  excellent  returns ;  but  by  far  the  larger  portion  of  the  gi^ound  wUl  have 

ns  an  example,  to  he  replaced  bj  one  hundred  aieas  equal  inimportance  to  the  Enreba  claim. 
These  one  hundred  bjipotheeLcal  districts  would  be  precisely  oquivaJent  lo  all  thoBe  now 
existing;  ibr,  according  to  the  preceding  indicatioDS,  it  would  absorb  all  the  water  brought 
by  the  Lake  Comnuny,  as  dees  this.  The  richness  of  (he  gravel,  takeu  in  its  total  mass, 
being  assunned  to  bo  nearly  ucluteiiupted,  the  yield  of  gold  woald  bo  in  both  cases  sensibly 
the  same. 

Now,  the  actual  working  of  the  Eureka,  after  a  year,  equivalent  to  200  day's' effective  labor.' 
bxlnesavBlueingold  of  3,O00x2OU=GUO,0()0  francs.  Afteraneaual  period  tbuouehundred 
operungs  supposed  would  bave  brought  in  60,000,000  fraucs,  and  would  have  removed  the 
aurifetouB  deposit  oter  an  extent  of  1,240,000  square  metres. 

But  the  total  siipetiieies' of  the  deposit  being  alleast  650,000,000  square  metrea,  weaeethat 
tbia  total  gold-prwjlidng  ai«a,  yielding  860,000,000  of  g«ld  annually,  woold  be  exhausted 
on^  after  a  period  of  5Si  years. 

The  placet  to  which  the  preceding  indications  refer  is  certainly  one  of  those  wbere  the  pro- 
ducUoo  of  gold  is  most  perfectly  organized  and  most  active ;  but  its  extant,  which  is  650 
square  kilometres,  is  unimportant  in  connection  with  the  total  extent  of  the  analogous  deposits 
which  are  found  scattered  over  tho  soperiicies  of  10,000  square  kilometres  which  forms  the 
auriferous  zone  of  California.  An  increase  of  the  aioa  worked  over,  and  a  consequent  increase 
of  production  Iroin  this  class  of  deposits,  is  possible  everywhere,  within  limits,  in  the  gold 
regions  of  California. — Memoir  de  la  I'rodaclion  lies  M6ta«a  Precietix  en  CahfoTtti6.  Rap- 
port &  son  Exulkitce  M.  le  Minislre  dea  Travaux  PMics.  Par  P.  Laur,  [ngeiiieHr  an  Corps 
Imperittl  dis  Mines.     Paris,  18C2.    Svo.  pp.  13a. 

•  Mr.  Black  estimates  tho  length  of  the  mining  claims  of  the  present,  supplied  wjlJi  water 
by  tho  Middle  Y'Uba  Canal  Company,  at  five  miles,  with  an  average  width  ot  35<)  yards,  and 
an  arerace  depth  of  40  yards,  making  a  quantity  of  123,000,000  of  cubic  yards  of  aoriferons 
j^ravel.  He  also  estimates  that  eight  per  cent,  ot  this  quantity  has  been  worked  away  in  the 
past  12  years,  leaving  113,000,000  of  cubic  yards  which  remain  for  future  operations.  At  an 
average  of  34  cents  of  gold  to  the  cubic  yard,  (the  average  of  the  Yuba  region  appears  to  be 
from  ISO  cents  to  45  cents  per  cubic  yard,  saved  in  the  hydraulic  process,)  the  volume  of 
auriferous  gravel  here  estimated  would  jield  over  $38,000,000.  But  the  total  area  of  the 
various  places  where  gravel  deposits  have  been  worked  on  this  ildge  is  estimated  by  Mr. 
Black  as  equal  to  15  sqnare  miles,  all  of  which,  and  much  more,  is  controlled  by  the  water 
of  the  Eureka  Lake  Company,  or  of  the  Middle  Yaba  canal.  If  this  area  is  estimated  at  an 
average  of  40  yards  in  depth,  (it  varies  from  80  to  200  and  250  feet  in  depth,)  wo  shall  have 
1,815,936,000  cubic  yards  of  gravel,  and  if  this  be  estimated  to  yield  only  30  cents  per  yard 
wo  reach  the  gfaud  aggregate  of  8544,610,000  as  its  probable  yield  of  gold. — FTofesaor  Silli- 
mau'i  Report  otithe  peep-lying  Placers,  March,  1865. 
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to  he  worked  by  driftjngj  either  by  means  of  fleep  ehafta  or  estensivo  tunnels. 
The  ridgo  extends  noarlyto  the  Bummit  of  the  Sierra,  butis  divided  by  the  valley 
of  Beai-  river,  15  milea  above  Eed  Dog,  which  cuta  throrigh  it  neai-ly  at  right 
angles,  making  a  deep  depression,  the  hills  rising  to  the  height  of  600  or  SOO 
feet  on  each  side  of  the  valley,  Tliree  miles  bSow  Bear  valley,  on  the  south- 
easterly side,  the  deep  gorge  of  Steep  Hollowhascutdownthiough  the  volcanic 
and  gravel  formations  to  the  bed  rock,  showing  the  thickness  of  the  overlyging 
mass  to  be  at  least  a  thousand  feet.  The  Chalk  Moimtain  Bine  Gravel  Com- 
pany made  extensive  locations  on  the  ridge  in  the  spring  of  1866,  and  has  since 
been  engaged  in  making  explorations  under  the  superintendence  of  8.  N.  Stranar 
han.  An  incline  shaft  was  sunk  at  the  sontliwestorly  end  of  the  company's  ground, 
into  the  body  of  the  mountain,  going  down  on  the  red  gravel,  under  tlia  pipe- 
clay. Their  explorations  revealed  a  well-defined  ancient  rivet  channel,  the  rim 
rock  rising  to  a  considerable  height  on  each  side.  The  course  of  the  stream  was 
neai'ly  southwest,  and  evidence  of  an  old  river  channel  have  been  fonnd  at  Steep 
Hollow  and  Bear  valley,  which  is  believed  to  bo  the  same,  i'or  the  past  sis 
months  a  mining  company  has  been  engaged  in  sinking  a  vertical  shaft  at  Bear 
valley,  and  at  a  depth  of  a  little  over  a  hundred  feet  they  struck  a  deposit  of  gravel 
and  boulders,  evidently  made  by  a  running  sti'eam,  having  a  southwesterly  course. 
Whenever  explorations  have  been  made  in  this  region,  the  different  strata  are 
found  in  the  following  order ;  The  bine  cementgi-avel,in  which  the  gold  is  veiy 
unevenly  distributed,  is  found  only  in  the  channels  of  the^anoientstrearos.  Over 
this  is  a  deep  bed  of  loose,  gold-bearing  gravel,  of  a  reddish  color,  and  this  is 
covered  by  a  deep  layer  of  pipe-clay.  This  is  what  is  termed  the  hydi'aulic 
ground,  the  principal  "  pay"  being  in  the  red  gravel.  At  liighor  elevations  on 
the  ridge,  the  lower  section  is  exaotly  the  same,  but  with  two  additional  stratifi- 
cations. Above  the  pipe-clay  is  a  deep  deposit  of  conglomerate  boulders,  and 
above  this  a  bed  of  lava  or  basaltic  rocks.  The  bed  rock  is  nnovon,  and  in 
many  places  rises  Into  the  pipe-clay  and  cuts  off  the  red  gravel ;  but  wherever 
this  deposit  Is  found,  and  the  overlying  mass  is  not  too  deep,  it  invariably  pays 
for  hydiraulioing.  There,  is  a  vast  quantity  of  this  ground  to  be  worked,  bnt  to 
open  a  claim  usually  I'equires  the  labor  of  several. miners  for  two  or  three  years. 
Deep  outs  have  to  be  made  in  the  bed  rook,  or  long  tunnels  run,  to  obtain  suffi- 
cient fall  for  a  sluiceway  to  run  off  the  earth. . 

Another  gravel  range  dividing  the  waters  of  Greenhorn  and  Deer  creeks,  passing 
Nevada  on  the  m)rth  and  Grass  Valley  on  the  south,  extends  westerly  through 
the  county  to  the  foot-hills,  terminating  at  Smartsville,  in  Yuba  county,  where 
some  of  the  best  mines  in  tho  State  are  situated.  The  elevation  of  this  ridge  is 
less  than  either  of  the  others  described,  and  the  ground  in  many  plaoes  lias  been 
worked  successfully  by  the  hydraulic.  At  the  Alta  shall,  sunk  on  this  range 
near  Grass  Valley,  an  immensely  rich  deposit  of  gi-avel  was  discovered  in  the 
bed  of  an  ancient  stream,  wbioh  afforded  l^go  profits  to  the  owners  of  tho  claim. 
It  is  believed  by  some  that  a  continuous  channel  extends  the  length  of  the  ridge 
Irom  which  came  the  rich  surface  diggings  at  Bough  and  Ready  tliat  were  worked 
out  at  an  early  day.  Much  of  this  range  will  not  pay  for  working  mth  the 
present  appliances  for  mining,  and  at  i-ates  now  charged  for  water;  hut  with 
farther  improvements  in  the  tfft  of  mining,  and  perhaps  the  cheapening  of  wat«r 
and  the  cost  of  living,  it  is  probable  that  the  most  of  it  wiU  eventually  bo  worked. 

No  estimate  approaching  to  aocuraoy  can  be  made  of  the  amount  of  gold  con- 
tained in  the  placer  mines  of  this  county,  and  which  yet  may  be  brought  forth 
for  the'  benefit  of  the  civilized  worltl.  To  say  that  it  is  enough  to  pay  off  the 
national  debt  would  be  a  moderate  estimate,  and  it  is  not  improbable  that  ia 
some  of  these  deep  placers,  deposits  of  gold  may  yet  be  found  in  such  quantities 
DM  will  materially  diminish,  the  value  of  the  metal.  But  to  extract  it  from  the 
vast  aocumulations  of  debris  in  which  it  is  hidden  will  cost  thousands  of  minora 
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CGuturies  of  tail.  Some  of  tbe  workers,  more  lucky,  than  their  fellows,  will 
sti'ike  valuable  deposits,  and  become  suddenly  enriched,  while  the  majority,  as 
has  always  been  the  case,  will  toil  on  in  poverty.  The  hope  of  rich  strikes  is 
the  great  incentive  to  the  miner  to  persevere,  but  the  risfe,  wbieh  is  always  con- 
siderable in  mining  operations,  even  when  the  best  judgment  is  exercised,  hae  a 
tendency  to  deter  capital  from  embarking  in  the  business. 

Quartz  Mining. — In  the  mining  and  working  of  gold-bearing  quartz,  as  in 
most  other  branches  of  mining,  Nev;ada  county  lias  taken  the  lead,  and  is  far  in 
a<Ivanceof  other  sections  of  the  gold  i-e^on.  It  was  not  until  the  spring  of  1850, 
when  the  placer  mines  had  been  worked  two  seaeons,  that  attention  was  directed 
to  the  quartz  veins  as  the  matrix  in  wluch  the  gold  was  originally  foiToed,  and 
the  soui-cea  &om  which  that  found  in  the  surface  dig^ngs  was .  derived. '  The 
eai'ly  settlera,  and  those  who  first  rushed  to  California  on  the  annoimcoment  of 
the  discovery  of  gold,  had  no  knowledge  of  vein  mining,  and  were  too  much 
absorbed  in  collecting  the  precious  particles  which  were  found  mixed  with  the 
gravel  on  the  bars  and  in  the  beds  of  the  streams  to  give  any  atten^on  to  the 
sources  whence  they  came.  The  discovery  of  -gold  imbedded  in  quartz  pebbles 
led  to  an  examination  of  tlie  lodes,  and  some  quartz  locations  were  made  early  in 
theapringof  1850. 

The  mst  quartz  location  in  Nevada  county,  of  which  we  now  have  any  infomi- 
atitm,  was  made  at  Gold  Hill,  near  Grass  Valley.  This  was  in  June,  1850. 
Quartz  was  discovered  at  Massachusetts  Hill  soon  after,  and  in  October  of  the 
same  year  the  Gold  Tnnnel  lode  was  located  at  Nevada.  The  latter  was  dis- 
covered by  four  young  men  from  Boston,  while  engaged  in  then-  first  day's  work 
at  mining.  A  few  other  locations  were  made  the  same  season,  both  at  Grass 
Valley  JWid  Nevada,  but  the  three  above  named  have  become  especially  famous 
for  their  immense  yield  of  gold,  amounting  in  the  aggregate  to  nearly  doable  the 
present  assessed  property  valuation  of  the  county.  The  first  mill  in  the  county 
was  erected  by  two  Germans,  at  Boston  ravine,  near  Grass  Valley,  in  tha  winter 
of  Z850~'51.     It  was  a  rude  afiair,  and  of  course  was  a  failure. 

In  1851  there  was  a  great  quartz  excitement  in  this  county.  The  shallow 
Bur&MM)  diggings  were  beginning  to  show  signs  of  exhaustion,  or  at  least  were 
■  yfonn" 


„ lily  found  as  in  the  preceding  years,  and  prospectors  wore  running  over 

the  hills  in  seai-ch  of  lodes.  Numerous  mills  were  prqiected,  and  during  tae  fall 
and  winter  eight  or  ten  were  erected  at  Nevada,  and  as  many  more  at  Grass 
Valley.  AU  the  Nevada  mills,  with  the  exception  of  the  Gold  Tunnel,  and  the 
most  of  those  at  Grass  Valley,  proved  disastrous  failures,  and  in  1853  the  quartz 
interest  was  completely  prostrated.  With  our  present  experience  in  quartz  mining, 
we  can  readily  perceive  the  causes  of  the  early  fidlures  in  the  business.  The 
mills  were  erected  at  enormous  expense,  in  many  cases  the  projectors  paying  an 
extorfionate  interest  for  money;  they  had  been  deceived  by  professed  assayers, 
or  had  deceived  tieraselvos  as  to  the  amount  of  gold  contained  in  the  quartz; 
the  appliances  for  araalgamaring  were  of  the  rudest  desciiption,  and  there  were 
no  miners  in  the  county  who  knew  how  to  open  and  work  a  quartz  vein. 

At  G^ass  Valley,  where  some  eastern  and  English  capital  had  been  invested, 
a  number  of  companies  continued  operations,  several  mills  were  kept  running, 
and  the  business  slowly  revived.  But  at  Nevada,  where  the  failures  had  been 
more  decided,  the  business  was  almost  entirely  abandoned,  and  the  miners  turned 
their  attention  to  the  hill  diggings,  then  just  be^nning  to  be  prospected.  The  Gold 
Tunnel  mill  was  kept  in  operation,  and  yielded  good  returns,  but  for  several 
years  the  dependence  of  the  population  was  almost  entirely  on  the  placer  mines. 
The  few  cximpanies  that  continued  operations,  however,  were  measurably  suc- 
cessful, their  mines  at  times  paying  largely,  and  this  was  an  inducement  for 
others  to  restimo  work  on  their  lodes,  particularly  at  seasons  of  the  year  when 
water  could  not  bo  procured  to  work  the  placer  mines.     By  1857  the  Grass 
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Valley  mines  wei'e  m  quite  a  flonriahing  condition,  and  continued  to  prosper  for  the 
three  or  four  succeeding  years,  becoming  the  leading  interest  of  the  town,  while 
at  Nevada  the  busine&a  steadily  improved. 

The  development  of  the  quarte  interest,  however,  waa  destined  to  meet  another 
reverse,  though  by  no  means  so  disastrons  and  discouraging  aa  that  of  185S-'53. 
The  discovery  of  silver  in  Washoe  was  first  made  public  in  this  county  in  the 
summer  of  1859,  and  quite  a  number  of  our  m(Kt  eneigetio  quartz  opemtors  hast- 
ened to  the  new  mining  field.  The  wonderful  richness  of  the  Comstock  loda 
was  fnlly  determined  that  fell,  and  the  nest  spring  witne^ed  the  ezpdwa  of  mia^ 
of  our  best  working  miners,  who  abandoned  their  claims  here  for  what  appeared 
to  be  the  more  promising  field  of  enterprise  east  of  the  Sierra  Nevada  mount^ns. 
J'or  three  yeai-s  there  was  ^  constant  drain  of  population  and  capital  from  the 
county — the  capital,  especially,  being  much  needed  in  the  development  of  our 
own  mines.  Added  to  this  drain  npon  our  resources,  the  most  of  the  best-paying 
mines  in  Grass  Valley  were  flooded  during  the  sevei-e  winter  of  1861  62  equ 
ing  many  months  to  place  them  *^ain  in  working  condition,  during  wh  h  t  mo 
there  were  no  returns  and  the  expenses  were  heavy.  From  these  cause  1  -iiness 
was  greatly  depressed  and  property  depreciated  very  materially  in  a!  espe 
cially  at  Grass  Valley  and  Nevada.  In  1864  the  adventurers  who  had  1  ft  fo 
distant  mining  regions  began  to  return,  satisfied  that  this  county  pr  sented  the 
beat  field  for  mining  enterprise  on  the  coast.  Aa  a  consequence,  th  qu  tz 
budne^  speedily  revived,  and  at  the  present  time  Grass  Valley  is  the  n  t  p 
perous  mining  town  in  the  State,  her  prosperity  being  due  entirely  t  tl  ur 
rounding  quartz  mines. 

Without  tsiking  into  account  the  temporary  drawbacks,  the  qnartz  buameas  has 
been  improving  since  ]863,  and  the  yield  of  gold  from  that  som'ce  has  steadily 
increased.  The  sncceesful  operations  have  in  nearly  all  cases  been  conducted 
by  practical  miners,  who  learned  the  business  here,  and  who  have  discovered  and 
broaght  into  use  all  the  improved  methods  of  mining  and  rodncing  the  ore,  and 
amalgamafing  and  collectmg  the  gold.  Very  little  foreign  capital  has  been 
invested  in  our  mines,  although  there  is  not  a  Eoining  region  in  the  world  that 
ofiers  better  inducements  for  judicious  investment.  The  comparatively  small 
amount  that  has  been  invested  by  capitalists  in  this  county  has,  in  most  cases, 
been  in  dividend-paying  mines,  and,  of  course,  was  no  assistance  in  developing 
our  resources.  At  no  period  since  the  wild  speculationa  of  1852  haa  quartz 
mining  been  in  more  favor  than  at  present,  or  the  prospects  more  flattering. 

There  are  in  the  county  four  distinct  quartz-mining  districts,  in  difierent  stages 
of  development,  viz :  Grass  Valley,  Nevada,  Eureka,  and  Meadow  Iiake. 

Grass  Valley  District. — The  Grass  Valley  distiict  ia,  beyond  question, 
the  most  important  and  prosperous  quartz-mining  region  of  California.  The 
mines  have  been  worked  nninterrujitedly  since  1852,  and,  though  there  have 
teen  inany  f^lures,  and  some  of  the  best  mines  have  at  times  been  temporarily 
abandoned,  yet  the  miners  persevered,  until  the  business  is  now  established  on 
a  firm  baffls.  It  is  not  possible  at  present  to  obtain  accurate  statistics  of  the  gold 
product  of  the  Grass  Valley  mines,  but,  from  the  beat  information  that  .can  be 
obtained,  the  yield,  np  to  the  beginning  of  the  present  year,  is  estimated  to  have 
exceeded  $35,000,000."  The  lodes  of  the  district  are  narR)w— some  of  those 
which  have  been  most  productive  not  averaging  over  a  foot  in  width — and  the 
bod-rock,  or  what  ia  callcd.by  vein  minora  tie  "country"  rock,  is  mostly  gi-een- 
Ktone  and  slate.  The  lodes  run  in  eveiy  direction,  though  the  principal  mines 
which  have  been  opened  and  worked  nsuaUy  approximate  an  east  and  west  or 
north  and  south  course.  The  average  yield  of  the  Ginss  Valley  mines  has  been 
variously  estimated  at  from  $20  to  $35  a  ton;  but  the  higher  estimates  have 
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undoubtedly  been  based  on  tbe  yield  of  tbe  best-paying  mines,  examined  by 
Boientiflo  gentlemen  and  passing  strangers,  who  have  written  on  the  subject,  and 
who  had  no  knowledge  of  the  large  amount  of  rock  worked  at  Grasa  Valley, 
which  scai'cely  ptud  for  hauling  and  oi-uBhing.  Taking  all  the  rock  worked  in 
the  district,  $20  a  ton  would  be  a  fair  estimate  for  the  average  yield.  The  cost 
of  miniug  the  rook  depends  on  ihe  size  and  situation  of  the  lode  and  the  char- 
acter of  the  enclowng  rock.  With  a  lode  of  two  to  tiree  feet  in  width,  which 
can  be  worked  by  means  of  tunnels,  the  cost  of  extracting  the  vein-stone  may 
not  exceed  $1  or  $2  a  ton ;  but  where  the  vein  is  small  and  enclosed  in  blasting 
rock,  and  steam  has  to  be  used  for  hoisting  and  pumping,  the  cost  sometimes 
reaolkes  $20  and  $30.  The  charges  for  reducing  ore  at  the  custom  mills  range 
from  $3  50  to  $5  a  ton,  depending  on  the  character  of  the  ore,  the  amount  fur- 
jushed,  &o. 

The  EtTEEKA  Mihe,  now  regarded  as  the  most  valuable  gold  mine  in  the 
oounty,  and  perhaps  the  most  valuable  in  the  world,  is  situated  amQoand  a  quarter 
northeast  of  the  town  of  Gi'asa  Valley,  and  was  located  eai'ly  in  1S51.  It  was 
worked  at  intervals,  by  various  parties,  up  to  1S57,  but  the  most  of  tlie  rock 
failed  to  pay  for  crushing.  In  the  latter  year  it  was  purchased  by  Messrs.  Fticot, 
Biperl,  and  Pralus,  and  the  first  crushing  made  by  them ;  the  rook,  being  taken 
from  near  the  surface,  yielded  only  $4  a  ton.  From  1857  to  1863,  the  mine  was 
worked  to  a  perpendicnlar  depth  of  50  feet,  during  which  a  large  quantity  of 
quartz  was  taken  out,  none  of  which  paid  largely,  and  the  greater  portion  failed 
to  pay  expenses.  Becoming  satisfied,  at  length,  that  the  mine  was  a  good  one, 
they  sank  a  vertical  shaft,  in  1863,  to  tlte  depth  of  100  feet,  and  the  mine  has 
since  been  yielding  handsome  returns.  On  the  1st  of  October,  1865,  the  mine 
was  sold  to  a  company  of  capitalists  for  $400,000  in  gold  coin.  How  much  it 
had  yielded  up  to  that  time  Js  not  kno'W'n,  bat  the  owners  erected  hoisting  works 
and  a  SO-stamp  mill,  all  at  a  cost  of  $60,000,  besides  receiving  large  dividends 
from  the  pii>fits.  ITie  mine  has  been  producing,  under  the  present  management, 
at  the  rate  of  about  $49,000  a  month.  The  first  year,  ending  September  30, 
1866,  the  gross  product  was  8531,431,  and  for  the  eleven  months  ending  August 
31, 1867,  $588,139,  making  a  total  of  Jl,119,S70  in  S3  months.  Nearly  a  thou- 
sand tons  of  rock  have  been  taken  from  the  mine  every  month  and  reduced  at  the 
mill,  the  average  yield  being  not  far  from  $50  a  ton;  and  the  monthly  expenses, 
including  repairs  to  machinery  and  permanent  improvements,  have  averaged  about 
$16,000.  The  regular  monthly  dividends  for  oyer  a  year  past  have  amounted  to 
$30,000,  and  one  or  two  extra  dividends  have  been  doclai'ed  in  addition.  The 
Eureka  mine  is  opened  by  an  incline  shaft,  5  by  20  feet,  which  is  designed  to 
explore  tbe  vein  to  a  great  depth,  and  is  now  down  nearly  500  feet.  Levd-S  have 
been  run  from  the  shaft  at  distances  of  100  feet  apart,  and  for  700  feet  along  the 
lode.  At  50  feet  from  the  suiface  the  quartz  paid  $15  a  ton,  and  increased  to 
$28  at  100  feet.  Between  the  100  and .  200-feet  levels  the  average  yield  was 
$37  a  ton,  and  below  that  the  average  has  been  $50,  The  vein  runs  neaiiy  east 
and  west,  dipping  south  at  an  angle  of  about  78° ;  and  over  the  whole  extent  of 
some  700  feet  which  has  been  worked  the  average  width  is  about  three  feet. 
At  the  fourth  level  the  mine  is  B?,id  to  show  still  further  improvement,  with 
an  increase  in  the  yield  of  ore,  though  it  has'  been  worked  but  Httle  below  the 
third  level.  The  value  of  the  mine,  with  the  mill,  hoisting  works,  and  other 
property  connected  therewith,  is  now  rated  at  about  $1,000,000.  William  Watt,  a 
auc«essM  quartz  miner  and  one  of  the  owners  of  the  Eureka,  is  the  superintendent. 

Thk  Gold  Hell  Mute,  the  fii-st  discovered  at  Grass  Valley,  was  worked  by 
vaiious  companies,  and  with  little  interruption,  for  a  period  of  14  years,  yielding 
in  that  time,  according  to  popular  belief,  $4,000,000.  At  times  the  mine  j)£ud 
enoiTuously,  the  quartz  being  fairly  knit  together  with  gold,  and  agMu  the  receipts 
would  fall  below  expenses,  the  gold  being  found  in  "pockets,"  and  apparently 
distributed  thxqggh  the  vein  stone  in  the  most  capricious  manner.    Tlie  mine  was 
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■worked  to  tlie  depth  of  300  feet  on  the  elope  of  the  !odo,  and  for_a  length  of  GOO 
or  spo  feet,  but  the  upper  levels  ai-e  now  mostly  filled  up  and  inaocessible.  Tlic 
vein  is  very  irregulai'  and  crooked,  and  perhaps  does  not  average  over  a  foot  in 
width.  The  work  on  the  mine  was  suspended  in  September,  1865,  but  opera- 
tione  have  lately  been  resanied,  with  fair  prospects. 

The  Massachusetts  Hill  Mote,  which  is  believed  to  be  identical  with  that 
on  Gold'Hill,  was  worked  by  different  companies  up  to  18C6,  yielding  in  that  time 
over  $3,000,000.  The  working  of  this  mine  was  attended  with  more  than  the 
usual  Yioiseitndes  of  gold-mining,  some  of  the  companies  failing  most  disas- 
trously, and  others  realizing  large  profits.  The  failure  of  the  Mount  Hope  com- 
pany, working  the  mine  from  1856  to  1858,  was  the  oecasuon  of  a  most  shocking 
tragedy.  Michael  Brennan,  the  superintendent,  Laving  hopelessly  involved  the 
company,  miffdered  his  wife  fflid  three  children  and  then  committed  suicide. 
The  deed  was  committed  on  the  31st  of  Fehruaiy,  1858.  The  mine  passed 
into  other  hands,  and  a  year  or  two  later  a  laige  body  of  rich  ore  wail  struck 
within  a  few  feet  of  where  Brennan  had  abandoned  work  in  despair. 

The  Ophie  Hill  Mike  is  situated  a  mile  southeast  of  Grass  Valley,  and  was 
located  in  1851.  The  original  owners  worked  the  mine  a  year  or  two,  when 
they  failed,  and  the  property  was  sold  at  auction,  the  purchaBei-s  oi;ganizing  as 
the  Empire  Company.  This  company  erected  a  six-stamp  mill,  and  worked  the 
mine  from  May,  1854,  to  September,  1S63,  the  yield  in  that  time  amounting  to 
81,056,234.  The  property  was  then  sold  to  other  parties,  Captain  S.  W.  Lee, 
one  of  the  pui-ohasers,  taking  charge,  and  work  was  resumed  in  April,  1865. 
The  product  of  the  mine  from  that  period  up  to  Juno  of  the  present  yeai-  was 
$286,083,  making  a  total  yield  in  13  yeai-s  of  $1,342,316.  The  amount  of 
quartz  worked  is  estimated  at  37,840  tone,  giving  an  avei-ago  yield  of  over  $35 
a  ton.  The  present  company  have  erected  a  magnificent  SO-stamp  mill  at  a  cost 
of  nearly  $100,000.  It  is  the  finest  quartz  mill  in  the  State,  but  the  mine  is 
not  yet  sufficiently  opened  to  keep  it  constantly  employed.  The  mill,  hoisting 
works,  and  other  machinery  and  property  of  the  company,  with  the  drain  tunnel 
and  other  pejuianent  improvements  on  the  mine,  has  cost  some  $350,000.  The 
Ophir  lode  runs  nearly  north  and  south,  and  dips  westerly  at  the  low  angle  of 
37  degi'eea.  The  lode  is  not  large,  averaging,  perhaps,  not  over  18  inches  in 
width,  but  it  has  been  explored  by  levels  for  a  distance  of  900  feet  along  its 
course,  showing  a  continnation  of  rich  ore  for  that  distance. 

The  Noeth  Stae  Mine  has  been  worked  with  varied  r^ults  since  1852,  chang- 
ing hands  several  times,  once  under  a  forced  sale.  This  mine  is  perhaps  more 
thoroughly  opened  than  any  other  in  the  county,  an  inchne  shaft  having  been 
sunk  on  the  slope  of  the  vein  to  the  depth  of  750  feet,  and  levels  ran  along  its 
course  nearly  1,000  feet.  In  the  five  years  ending  in  January,  1867,  the 
net  earnings  of  tho  mine  amounted  to  more  thaii  $500,000,  and  in  the  early  part 
of  this  year  the  net  profits  were  reported  at  $12,000  a  month.  On  this  repre- 
sentation the  mine  was  sold  to  San  Francisco  capitalists  for  $450,000,  of  which 
$250,000  was  pdd  down,  and  the  remainder  was  to  liave  been  p^d  from  one-half 
the  net  pi-ofits.  Bat  the  receipts  for  the  first  two  or  three  months,  under  the  new 
administration  not  coming  up  to  the  repiesentations,  the  sellers  released  the  pur- 
chasers from  further  payments.        i 

The  Allisoh  Eahch  Lode,  which  for  manyyeare  ranked  as  the  leading  mine 
in  the  State,  was  discovered  in  1855,  and  worked  with  continued  success  over  11 
years.  It  yielded  in  that  period  $2,300,000.  in  gold  bullion.  In  working  the 
mine  rich  bodies  of  ore  were  encountered  which  paid  $100  and  $300  a  ton,  with 
poorer  rock  between  that  scarcely  paid  the  cost  of  working.  An  examination  of 
the  books  of  the  company  shows  the  average  yield  of  all  the  reck  worked  to 
have  been  $60,  the  rock  taken  from  the  mine  and  a-uahed  amounting  to  46,000 
tons.  The  mine  has  been  worked  to  a  depth  of  over  500  feet,  and  for  nearly 
1,000  feet  along  its  course.    The  vein  has  been  an  expensive  one  to^work,  on  i  ^ 
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account  of  tho  Jarge  quantity  of  water  that  had  to  he  raised  and  the  hardnesa 
of  tho  enclosing  rook ;  but  piobatly  not  less  than  two-thirds  of  tho  gross  pro- 
ceeds were  divided  as  profita  among  the  owners.  Owing  to  a  want  of  agree- 
ment in  the  manag'emont  the  work  in  the  mine  was  suspended  at  the  beginning 
of  the  present  year. 

There  are  many  other  nalnable  mines  in  the  district,  some  of  which  aro  now 
or  have  been  paying  regular  dividends  (o  the  owners.  Among  these  may  be 
mentioned  tlie  New  York  Hill  mine,  which  has  been  worked  at  intei^vals  ance 
1852,  and  produced  not  less  than  $500,000 ;  the  Wisconsin,  from  which  was 
taken,  in  1866,  1,400  tons  of  ore  tha,t  yielded  an  average  of  $51  a  ton;  tho 
Hartery,  which  has  yielded  over  $350,000 ;  the  Norambagua,  a  vein  not  exceeding 
an  avera^  width  of  five  inches,  but  which  yielded  over  $80,000  in  1866 ;  the 
HonstonHill  mine,  which  yielded  over  Jf500,0(M  in  the  past  three  years,  and 
paid  good  profits,  althoiiffh  the  cost  of  extracting  and  reducing  the  ore  amounts 
to  somo  $40  a  ton ;  the  Osborn  Hill  mine,  which  was  producing  largo  i-etoma  at 
a  time  when  the  quartz  interest  of  the  district  was  supposed  to  be  on  the  wane; 
tho  LoneJa«k,  which  has  pi-oduced  over  $500,000;  the  Cambridge  mine,  on 
Howard  Hill,  and  the  claim  of  the  Lucky  Company  on  the  same  lode,  which 
have  been  opened  at  great  cost  and  ai-e  regarded  as  promising  mines,  thoogh  at 
present  idle  on  account  of  disagi-eements  among  the  owners ;  the  Union  Hill 
mine,  and  the  adjoining  mine  of  "Wm.  O'Connor  Sydney,  which  is  now  being 
opened  and  explored  in  the  most  systematic  manner  and  without  regard  to 
expense  j  besides  immorous  others  in  the  district  which  would  be  tiresome  to 
sketch  in  detail. 

There  ai-e  now  some  30  dividend-paying  mines  in  the  district ;  28  quartz  mills, 
having  an  aggregate  of  300  stamps,  and  the  capital  invested  in  the  mills,  hoisting 
works,  and  ottier  machinery,  and  in  the  opening  of  the  mines  which  may  now 
be  coneidei-ed  as  available,  is  about  $2,000,000.  The  number  of  men  employed 
in  the  mills  and  mines  is  about  1,600,  and  the  yield  of  the  mines  in  1866  was 
$2,000,000,  in  round  nnmbers — an  average  of  $1,250  foir  each  man.  The  pro- 
duct of  the  district  will  probably  be  somewhat  less  the  present  year  than  in 
1866,  on  account  of  the  snapension  of  work  in  tho  Allison  Ranch  and  some  other 
Klines,  but  the  falling  off  will  be  only  temporary,  as  the  mines  aro  too  valuable 
to  remain  idle  for  any  great  length  of  lime. 

Nevada  Quaktz  Disteict, — The  Nevada  quartz  district  includes  the  town- 
ship of  that  name,  though  the  most  of  the  gold-bearing  lodes  are  situated  in  the 
Nevada  basin,  forming  an  area  of  eight  or  ten  square  miles.  The  primitive  rock 
in  tho  basin  is  a  soft  granite,  encircled  by  a  slate  formation  on  the  east,  south, 
and  west.  Numerous  quartz  lodes,  both  in  the  granite  and  sun'ounding  slate, 
have  been  opened  and  worked  more  or  less — the  general  coui-se  of  the  veins  being 
a  little  east  of  south  and  north  of  west,  and  the  most  of  them  having  an  easterly 
dip  at  various  angles.  Some  are  nearly  perpendicular,  and  others  descend  at  a 
low  angle,  tho  more  usual  dip  being  about  36  or  40  degrees.  At  tho  southwest- 
erly end  of  the  granite  formation  are  a  number  of  parallel  veins,  having  the  same 
general  course,  but  dip  westerly.  The  most  noted  of  these  are  the  Sneath  and 
Olay  and  the  Mohawk.  All  the  lodes  in  the  district  which  showed  any  surface 
croppinga  were  located  in  1851,  during  the  firet  quartz  excitement,  and  it  being 
then  understood  that  they  were  the  sources  from  which  the  placer  gold  was 
derived,  the  moat  exti-avagant  expectations  were  formed  &s  to  then'  prospective 
yield.  Mills  were  erected  at  gi'eat  expense,  and  a  large  amount  of  ill-directed 
labor  was  expended  in  endeavoring  to  open  the  veins;  but,  with  two  or  three 
exceptions,  the  enterprises  were  failures,  and  quartz  was  very  generally  pro- 
nounced a  humbug. 

The  Gold  Tuskel  MnfE,  situated  west  of  Nevada  City,  but  mostly  in  the  cor- 
poration, limits,  was  the  only  one  in  the  district  in  which  operations  were  continued 
without  interruption.     This  was  tho  first  gold-bearing  lode  discovered  in  the  dis- 
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trict,  anel  the  discoverers  worked  it  for  a  time  by  washing  the  decomposed  quartz 
ill  a  rocker,  realizing  large  profits.  In  the  spring  of  1851  a  tunnel  was  stalled 
on  the  lode,  and  the  following  summer  a  six-stamp  mill  was  erected  on  Deer  . 
creek,  near  the  mouth  of  the  tunnel,  to  crush  the  rook.  IVom  1852  to  1855  tho 
mine  w.as  worked  by  E.  W.  Kidd,  who  owned  a  coatrolling  interest,  and  in  the 
latter  year  the  property,  including  the  mill  and  loine,  was  sold  to  a.  company 
of  Cornish  miners.  Dp  to  this  time  the  mine  has  yielded  over  $300,000  in  gold, 
the  rock  paying  on  an  average  $50  a  ton,  though  worked  in  a  mill  that  would 
not  now  be  used.  The  Oornishnien  worked  the  mine  over  eight  years,  suspend- 
ing operations  in  1863,  hut  the  yield  dming  tha.t  period  is  not  known.  A  con- 
tinuous hody  of  rich  ore  extended  £fom  the  mouth  of  tho  tunnel  at  Deer  creek 
for  a  distance  of  600  feet  north ;  beyond  that  the  rock  contains  gold,  bat  not  in 
eufficient  quantities  to  pay  for  workiog.  The  vein  has  never  beeti  worked  below 
the  level  of  Deer  creek,  tut  thereis  no  doubt  that  it  will  eventually  be  opened 
to  a  gi-eat  depth,  and  worked  again  with  profit. 

The  Illinois  and  CALrFOEUiA  Claims,  situated  on  thegold  tunnel  lode  south 
of  Deer  creek,  have  been  worked  at  intervals  since  1S51,  and  at  times  have  paid 
largely.  In  1S66  the  Eagle  Company  pui-chaaed  the  Cahfovnia  claim,  erected 
hoisting  works  and  a  10-stamp  mill,  and  expended  a  large  amount  in  sinking  an 
incline  shaft  and  exploring  the  vein.  Considerable  rock  was  taken  from  the, 
mine  and  ci'oshed,  but  it  did  not  yield  in  a«coi-dance  with  the  anticipations  of 
the  company,  and  recently  the  work  was  suspended.  It  is  understood  that  opera^ 
tions  will  soon  be  resumed. 

The  Bahhek  Mine  is  atuated  three  miles  east  of  Nevada  City,  and  is  a  com- 
paratively recent  location.  Some  work  has  been  done  on  it  in  1860-61  by  two 
different  companies,  but  the  indications  being  unfavorable,  they  abandoned  it. 
It  was  relocated  ia  1864  by  the  parties  from  whom  the  present  owners  derive 
their  title,  and  the  first  crushing  yielded  only  four  or  five  dollars  a  ton.  After  a 
suspension  of  some  months  they  took  out  another  crashing,  which  yielded  near 
120  a  ton,  and  this  gave  the  mine  a  good  reputation,  which  it  has  ever  Miice  sus- 
tained- With  two  or  three  temporary  inten-uptions,  the  mine  has  been  worked 
from  Jane,  1865,  up  to  the  present  time.  Tho  lode  runs  nearly  north  and  south, 
dips  to  the  east  at  an  angle  of  about  50°,  and  is  opened  by  an  incline  shaft  sunk 
to  the  depth  of  350  feet  on  the  slope  of  the  vein.  Four  levels  have  been  run 
in  each  du'ection  from  tho  shaft,  tho  upper  one  being  60  feet  fi:om  tlie  surface, 
the  next  60  feet  deeper,  and  the  other  two  at  distances  of  100  feet.  ,  Two 
"chimneys"  of  rich  rock,  or  "ore  shoots,"  as  they  ai'e  commonly  called  by  the 
miaers,  have  been  found  in  the  lode,  both  of  which  rapidly  widen  with  the  depth. 
At  the  firet  level,  60  feet  below  the  surface,  the  large  ore  chute  extends  along 
the  couTKe  of  the  lode  only  about  100  feet;  but  at  the  third  level,  160  feet  deeper, 
it  has  a  breadth  along  the  lode  of  235  feet.  North  of  the  main  ore  chute  another 
body  of  rich  quartz  has  been  struck,  which  has  a  breadth  of  40  feet  at  the  seoGud 
level  and  75  feet  at  the  third  level.  If  they  continue  their  course  they  will  come 
together  at  the  fourth  level,  thus  affording  continuous  rich  ore  for  a  distance  of 
about  500  feet  along  the  lode.  Outside  of  the  oi-e  chutes  the  quartz  pays  only 
$8  or  $10  a  ton,  barely  sufficient  to  cover  the  expenses  of  mining  and  i-odnoing 
it.  Up  to  the  1st  of  January,  1866,  5,000  tons  of  rock  had  been  taken  fi-om  the 
mine  and  reduced,  yielding  an  average  of  about  $19  a  ton.  From  the  1st  of 
January  to  the  1st  of  September,  of  the  present  year,  the  yield  has  been  176,000 
from  3,0e0  tons  eif  rock  worked,  an  average  of  $S5  33  a  ton.  The  vein  ia  of 
good  siae,  being  from  three  to  fonr  feet  in  width,  and  is  now  yielding  from  30  to 
40  tons  of  quartz  daily.  The  owners  have  a  20-stamp  mill  eonveaient  to  the 
mine,  and  besides  keeping  this 'employed,  they  are  having  considerable  quartz 
worked  at  custom  mills. 

The  Pittsburg  Mine,  more  commonly  known  as  the  "  Wigham,"  is  situated 
a  mile  and  a  half  southeast  of  Nevada  City,  on  tho  slope  of  the  hUl  descending 

1c 
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into  thii  basin.  It  was  locatecl  in  1851  for  a  Pittsburg  mining  company,  ^>y  R. 
S.  Wigljam,  wlio  erecxed  a  mill  the  same  season,  but  the  entei-prise  was  among 
the  eaiiy  qnartz  failures.  The  property  finally  fell  into  the  hands  of  Memtt  & 
Bourn,  of  San  Fimicisco,  who  still  retain  it.  The  mine  was  workod  on  a  lease 
in  1855,  and  agmn  in  1857,  but  with  indifferent  success.  In  1862  it  was  leased 
to  Weeks  &  T.homas,  who,  in  the  coarse  of  lo  months,  took  out  8,700  tons  of 
quartz,  which  yielded  at  the  mill  an  average  of  $22  a  ton,  and  the  profits  to  the 
lessees  amounted  to  near  $40,000.  The  mine  was  then  idle  until  January,  1866, 
when  the  owners  made  arrangements  for  further  explorations.  Another  level  was 
opened,  and  in  the  course  of  the  year  the  mine  yielded  $102,000  from  1,700  tons 
of  i-ock — an  average  of  $60  a  ton.  A  mill  and  first-lass  hoisting  works  were 
^■ected  last  spring,  and  started  in  operation  about  the  1st  of  June,  but  we  have 
no  report  of  the  yield  for  this  season.  At  the  npper  level  the  ore  chute  extended 
only  about  50  feet  along  tho  lode;  but  in  the  lower  level,  380  feet  on  the  slope 
of  the  vein,  it  lias  a  breadth  of  400  feet.  The  average  width  of  the  vein  is  about 
two  feet,  and  the  countiy  rock  is  alate.  The  Wigham  and  the  Banner  are  the 
leading  quai^tz  mines  of  Nevada  district  at  the  present  time. 

The  mihb  of  the  Nevada  Quartz  Mining  Company,  commonly  known  as 
the  "Soggs''niine,  is  atuated  a  mile  west  of  Nevada  City,  and  is  a  parallel  vein 
with  the  Gold  Tunnel,  The  lode  was  located  at  an  early  day,  bat  no  successful 
effort  was  made  to  develop  it  until  1857.  '  A  rich  chimney  having  bften  discovered 
by  the  owners,  they  made  arrangements  for  the  erection  of  an  eight-stamp  steam 
mill  to  work  the  mine.  This  was  run  two  or  three  years  auccessfidly,  when  it 
was  taken  down,  and  the  owners  put  up  a  new  12-stamp  water  mill  on  Deer 
creek,  and  the  mine  has  been  worked,  wim  one  or  two  brief  interruptions,  for  10 
years.  About  5,000  tons  of  rock  have  annually  been  taken  from  the  mine  and 
crushed  at  the  miU,  the  gross  receipts  ranging  from  $40,000  to  $70,000  a  year. 
During  tho  yeai'  1866,  aooording  to  a  statement  furnished  by  William  M.  Rat- 
cliff,  the  superintendent,  the  amount  of  rock  crushed  was  a  fraction  under  5,000 
tons,  which  yielded  at  the  mill  S42,000;  while  the  returns  fi-om  sulphui-et  ore 
shipped  to  Swansea  arid  concentrated  snlphurets  netted  $8,000.  The  average 
yield  of  all  the  rook  crushed  has  been  about  $13  a  ton,  yet  the  owners  have  at 
times  derived  large  dividends  from  the  working  of  the  mine,  and,  with  the  excep- 
tion of  phe  constiaction  account  of  the  first  mill,  but  one  assessment  has  been 
levied,  and  that  only  for  a  trifling  amount.  The  lode  is  one  of  the  lai'gest  in  the 
district,  though  very  irregular,  ran^g  from  a  mere  seam  to  16  feet  in  width,and 
averaging  about  four  feet.  It  is  opened  by  three  tunnels,  starting  in  above  tho 
mill  and  running  north.  The  length  of  the  upper  tunnel  is  2,900  feet,  and  the 
other  two  about  1,900  feet  each.  The  rock  is  taken  from  the  mine  in  cars  and 
dumped  in  fi'ont  of  the  stamps,  thus  saving  the  cost  of  hauling;  and  having  a 
large  lode,  and  the  advantage  of  water-power  to  run  the  mill,  the  ownera  have 
been  enabled  to  work  a  low  grade  of  ores  with  profit. 

The  Sheath  akd  Clay  Misb,  situated  a  mile  southeast  of  Nevada  City,  was 
discovered  in  the  spring  of  1862,  and  several  lots  of  the  quartz  crushed  during 
the  nest  summer  yielding  good  returns,  the  locators  erected  a  mill,  which  was 
staited  in  operation  about  April,  1868.  '  For  a  time  the  rock  yielded  largely, 
the  gross  product  in  two  years  being  $180,000,  of  which  over  half  was  clear 
profit ;  but  the  owners  were  unable  to  ^ree  in  the  management,  and  having 
worked  out  the  opened  levels  the  property  was  sold  in  May,  18C5,  to  a  New 
York  compMiy  for  $27,000.  The  mill  and  hoisting  works  had  cost  $45,000. 
The  New  York  company  opened  two^additional  levels,  which  having  been  worked 
out  to  tho  extent  of  the  pay  ore,  the  work  was  sufrt)ended  in  the  summer  of  1867. 
The  mine  is  believed  to  be  a  good  one,  and  had  it  been  jadieiously  managed 
from  the  start,  and  the  "dead  work"  kept  well  in  advance,  it  might  have  been 
profitably  worked  for  a  long  period. 

The  Lecojipton  Mine,  three  miles  above  Nevada  City,  on  Deer  creelt,  was 
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located  in  1858,  and  in  tbe  course  of  two  years  the  not  proceeds  amounted  to 
SeOjOOO,  the  quartz  averaging  $40  a  ton.  Tiio  gross  yield  of  tlio  mine  up  to 
1863  was  8220,000,  and  it  has  teen  worked  but  little  ance,  the  pay  ore  above 
the  level  of  the  creek  being  exhaoeted.  This  lode  is  situated  near  the  junction 
of  the  granite  and  slate,  and  cuts  through  ftom  one  formation  to  the  other  with- 
out changing  its  course  or  dip. 

There  are  numerous  other  mines  in  tlie  district  which  Lave  at  times  afforded 
large  profits  to  the  owners,  but  which  are  now  idle,  either  from  haA  manage- 
ment or  other  causes.  Among  those  now  being  worked  may  be  mentioned  the 
Cornish,  the  Pennsylvania,  the  Providence,  and  the  Miirchie,  which  have  mills 
connected  therewith,  and  the  Cunningham,  Mohawk,  Mattingly,  and  Harvey. 
All  of  these  have  yielded  good  returns,  and  are  still  worked  with  fair  encoess. 

There  are  now  in  the  Nevada  district  17  quartz  mUls,  having  an  i^gregate 
of  137  stamps,  and  the  capital  invested  in  the  budness  is  abont  1300,000.  The 
total  yield  of  the  mines  in  1865  was  about  $400,000 ;  in  1S60,  according  to  sta- 
tistics kept  by  Wells,  Fargo  &  Co.,  it  was  a  fraction  less  than  $500,000,  and  will 
be  about  the  same  in  1867.  The  number  of  men  employed  la  the  mines  and 
mills  is  abont  450,  the  gross  yield  being  equal  to  311,100  for  each  man.  A  con- 
siderable proportion  of  the  quartz  miners  ai-e  either  prospecting  or  engaged  in 
opening  veins,  wbioh  are  not  now  productive. 

EoKEKi  Quartz  District. — ^Within  the  past  year  or  two  consideraWe  atten- 
tion has  been  given  to  the  development  of  the  quarte  lodes  near  the  town  of 
Eureka,  some  twenty-five  miles  above  Nevada  City.  The  general  characteristics 
of  the  Eureka  district  resemble,  in  many  i-espects,  those  of  the  Nevada  district, 
the  country  rock  being  a  soft  granite,  whioa  can  be  excavated  in  most  places 
without  the  dd  of  powder,  and  the  course  of  the  veins  being  east  of  south  and 
west  of  north,  corresponding  with  the  mountain  range.  This  quartz  belt  crosses 
the  South  Tuba  into  Washington  township,  where  the  enclosing  granite  is  hard, 
which  greatly  enhances  the  cost  of  working  the  mines.  In  the  slate  formatitm, 
which  comes  in  half  a  mile  west  of  the  town  of  Eureka,  there  ai'e 
well-deflned  quartz  veins,  but  they  cont^n  very  little  gold,  and  with 


In  1856  a  quartz  lode  was  located  on  Gaston  ridge,  some  miles  south  of 
Eureka^  and  a  mill  was  erected  to  work  it  a  year  or  two  later,  which  was  run 
with  little  inten-uption  until  November,  1863,  when  it  was  destroyed  by  Are. 
In  that  time  some  15,000  tons  of  qaartz  were  extracted  from  the  mine  aiid  crushed 
in  the  mill,  yielding  an  avei-age  of  $8  or  $9  a  ton.  The  miU  was  an  inferior 
one,  having  no  pans  or  other  improved  methods  of  saving  the  gold ;  but  the  vein 
being  large  and  favorably  situated  for  working  the  owners  realized  a  small  profit,  . 
though  not  sufficient  at  that  time  to  justify  tbem  in  erecting  a  new  mill.  Two 
other  mills  were  built  in  the  district  in  1857;  but  one  was  sold  on  account  of  a 
disagreement  among  the  owners,  and  the  machinery  moved  away ;  and  the  other, 
after  doing  a  fair  business  for  two  or  three  years,  was  taken  down  and  moved  to 
Washoe  at  the  beginning  of  the  silver  excitement. 

No  foi-ther  attempt  was  made  to  develop  the  mines  of  the  district  until  the 
spring  of  1866,  when  some  of  the  old  residents,  having  worked  out  their  placer 
claims,  and  othera  who  had  noted  the  favorable  indications,  commenced  operations 
in  earnest.  A  couple  of  Miastras  were  erected  near  the  town,  run  by  water 
power,  and  capable  of  reducing  three  tons  of  quartz  in  24  hours.  These  an-as- 
tras  have  been  constantly  employed,  have  done  excellent  work,  and  been  of  great 
advantage  in  prospecting  and  determining  the  value  of  the  mines.  During  tho 
summer  and  fall  of  1866,  Messra.  Black  &  Tonng  erected  a  lO-stamp  mill  on  a 
lode  situated  about  a  mile  sooth  of  town.  Operations,  however,  were  not  fairly 
commenced  on  the  mine  until  May  last,  since  which  time  the  mill  has  been  run- 
ning steadily,  and  the  quartz  is  yielding  from  120  to  $35  a  ton.  Two  other  mills 
were  also  built  tho  same  season,  one  of  five  stamps  to  work  the  Jim  lode,  "and 
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tlie  otlier  of  four  stamps,  intended  for  onatom  work.  Two  new  mills  are  now  in 
course  of  construction,  one  of  10  Btamps  to  work  the  Veatoli  and  Powell  mine, 
and  the  other  of  five  stamps  on  the  Birchville  mine.  Both  of  these  mines  have 
been  thoroughly  prospected,  are  of  good  size,  and  the  gold  is  found  in  paying 
quantitiea  vcrj'  genei-olly  disseminated  through  the  vein-stone. 

Tecdmseh  Mills. — Some  years  ago  two  mills  known  as  the  Tecumseli  and 
Star  were  erected  in  Washington  township,.birt  on  the  same  qoartz  range.  Gon- 
siderable  quartz  has  been  worked  in  both  mills,  which  yielded  fair  pay ;  but  owing 
to  want  of  means  to  properly  open  the  mines,  the  expense  being  very  great  on 
account  of  the  hardness  of  the  enclosing  rook,  the  enterprieea  have  not  proved 
successful.  The  Star  Company,  however,  is  still  prosecuting  work,  aad  the 
T^uraseh  mil!  has  lately  been  leased  to  parties  who  are  prospecting  other  lodes. 

Tek  Geizzlt  Lode,  situated  four  Ttales  west  of  Eureka,  in  Devil's  canon,  was 
purchased  by  the  Eagle  Company,  of  Hartford,  about  the  beginning  of  1866. 
,The  company  erected  a  live-stamp  mill  at  the  mine  in  the  fall  of  the  same  year, 
but  being  unprepared  for  winter  work,  little  was  done  in  developing  the  lode 
until  May  las^  since  which  time  the  mill  has  been  running  steadily  and  with 
favorable  results.  The  vein  has  an  average  width  of  four  feet,  runs  in  slate, 
and  is  openeji  by  tunnels.  It  is  so  situated  that^  with  proper  arrangements  and 
a  larger  mill,  $6  and  $S  quartz  can  be  worked  with  profit.  '  As  long  ago  aa  1854 
a  mill  was  erected  on  a  lode  called  the  National,  about  half  way  between  Eureka 
and  the  Grizzly,  This  mill  was  run  a  year  or  more,  a  portion  of  the  time  being 
leased,  but  the  yield  of  the  quartz  was  not  sufficient  to  pay  with  the  prices  then 
ruling.  The  work  was  suspended  in  1856,  and  the  mill  was  destroyed  by  fire 
a  year  or  two  later.  The  Grizzly  and  National  are  the  only  quartz  lodes  yet 
discovered  in  the  slate  formation  of  that  region  that  have  exhibited  sufficiently 
favorable  surface  indications  to  jnatify  an  outlay  of  capital  to  develop. 

About  250  men  are  engaged  at  the  present  time  in  tiie  quartz  mines  and  mills 
of  the  Eureka  district,  many  of  whom  are  prospecting  or  working  on  lodes  that 
are  not  yet  productive.  There  are  10  mills  in  tiie  district,  including  the  two  in 
Washington  township,  having  aa  aggregate  of  60  stamps,  and  the  capital  invested 
is  estimated  at  $200,000,  The  yield  of  tte  mines  for  1867,  it  is  believed,  wffl 
amount  to  $800,000. 

Meadow  Lake  District. — ^The  Meadow  Lake  quartz  district  is  situated  neni 
the  summit  of  the  Sierra  Nevada,  but  on  the  western  slope.  It  derives  its  name 
from  a  large  mountfun  lake,  used  by  the  South  Yuba  Canal  Company  as  a  res- 
ervoir, a  dam  having  been  constructed  across  its  outlet  to  retain  the  water  in  the 
^ring,  and  is  let  out  into  the  company's  ditches  as  fast  as  needed  by  the  lainers. 
Gold-bearing  quartz  lodes  were  discovered  near  the  lake  in  1863,  others  the  year 
following,  and  in  1865,  some  of  the  lodes  giving  indications  of  extraordinaiy 
richness,  considerable  excitement  was  created  throughout  California  and  Nevada 
State,  cauMug  a  rush  of  adventurers  to  the  locality.  The  real  work  of  develop- 
ing the  mines  was  not  commenced  until  the  summer  of  1866,  and  considering  tlie 
many  disadvantages,  including  the  deep  snows  of  winter,  has  progressed  favor- 
ably, though  not,  on  the  whole,  equal  to  the  anticipations  of  the  first  adventurers 
analocaters. 

The  country  rock  of  the  district  is  sienite,  and  usually  has  to  bo  blasted  in 
making  excavations ;  but  this  disadvantage  is  partially  compensated  by  the  size 
(rf  the  veins,  which  will  average  considerably  lai-ger  than  ttose  of  Grass  Valley 
and  Nevada,  The  general  direction  of  the  lodes  is  northwesterly  and  south- 
easterly, and  they  are  easily  traced  by  the  dark,  reddish  appeai'ance  of  the  orop- 
pings,  caused  by  the  ojddation  of  the  iron  pyrites  encased  in  the  quartz.  The 
qisartz  contains  au  unusually  large  proportion  of  snlphm'ets,  averaging,  it  is  said, 
20  to  25  per  cent.  The  sulphurots  yield  by  assay  $60  to  $70  a  ton,  and  are  suc- 
cessfully reduced  by  the  Plattner  chlorination  process,  works  for  that  purpose 
having  been  oonatruoted  in  the  district.     Seven  quartz  mills  have  been  built  in 
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the  district,  having  in  all  62  stamps.  The  millsj  however,  have  not  heen  run- 
ning regularly,  having  been  erected  in  advance  of  the  development  of  the  mines. 
Of  S6vei"al  hundred  quartz  veins  located  in  the  district  during  the  excitement  in 
the  summer  of  1865,  50  or  more  have  been  partially  developed  and  given  indi- 
cations of  value. 

The  XJ.  S,  GErakt  Cokpany,  whose  mine  is  situated  six  miles  south  of  Meadow 
Lake,  and  within  four  miles  of  the  line  of  the  Central  PaciS*  railroad,  has  been 
the  most  successful  of  any  in  the  distiiot  The  owners  of  the  mine  have  kept 
a  five-stamp  mill  mnning  most  of  the  time  during- the  past  year,  and  the  quartz 
worked  has  ptad  largely.  They  are  now  building  a  larger  mill,  whQe  the  work 
of  developing  the  mine  is  continued.  The  Golden  Eagle,  Mohawk,  Montreal, 
California,  and  Excelsior  companies  have  also  erected  mills  and  made  fair  pro- 
gress in  the  development  of  theii  mines. 

The  number  of  men  employed  in  the  mills  and  mines  of  the  district  at  the 
present  time  is  about  200,  and  the  available  capital  invested  may  bo  set  down  at 
S200,000.  The  yield  of  gold  this'  yeai-  will  be  about  $50,000.  Much  of  the 
labor  and  capital  ia  beiiig  expended  in  opening  mines  which  are  not  now  produc- 
tive ;  consequently,  if  the  mines  are  equally  as  good,  the  yield  will  not  bo  as 
large  in  proportion  to  the  men  employed  aa  in  the  older  districts.  There  are  no 
placer  mines  in  the  district,  or  at  least  none  have  been  discovered. 


Table  shewing  the  number  ofimn  employed,  fM  capital  tmiested,  and  the  g 
of  the  mines  qf  Nevada  county,  C(difomia- 


•■s  yield 


Men  em- 
ployed. 

Capital  in- 
vested. 

Gross  yield. 

2,000 
300 

J,  600' 
450 
250 

aoo 

900 

$1,500,000 
400,000 

3,  000,  000 
BOO,  000 
200,000 
200,000 

1,000.000 

$3,500,000 

Quartz  aiiaea— 

2,000,000 

200,000 
50,000 

5,000. 

5,900,000 

■    6,550,000 

KoTE. — In  estimating  the  capital  invested  in  mining,  the  design  has  been  to 
include  the  cost  of  machmery,  tools,'  &c.,  as  well  as  the  labor  expended  in  opening 
claims  which  are  now  considered  of  value,  and  excluding  those  that  have  been 
worked  out  or  proved  faiim'es.  The  ditches  might  be  considered  as  a  part  of 
the  capital  invested  in  the  placer  mines,  as  the  water  is  mostly  used  by  the  placer 
and  hydraulic  miners. 


SECTIOff  I. 

SIEERA  COUNTY. 

The  Sienna,  the  principal  drift  mining  county  of  Califomia,  lies  l»etween  the 
middle  Yuba  and  Slate  creek.  The  lowost  point  in  the  county  is  probably  2,000 
feet  above  the  sea,  and  most  of  the  mining  camps  are  at  an  elevation  of  4,600 
feet  or  more.  The  surface  is  cut  up  by  numerous  cafions,  about  2,000  feet  deep, 
and  not  one  acre  in  50  is  fit  for  the  plough.     There  are  numerous  higk.  peaks, . 
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among  wliicli  are  tlio  DoTniieville  Butte,  8,500  feet ;  Fir  Cap,  Saddle  Back,  Table 
mountain,  and  Mount  Fillmore,  eafih  about  7,000,  besides  numerous  others.  The 
Donnieville  Batte  ia  one  of  the  landmarks  of  the  State,  being  irisible  from  a  large 
area  in  the  Saa-amento  valley,  and  it  is  remarkable  for  the  I'agged  outline  of  its 
eummit.  The  county  ia  so  rough  that  only  two  wagon  roads  enter  it  west  of  the 
sunirait  of  the  Sierra,  one  on  the  divide,  between  tho  middle  Yuba  and  the  north 
Tuba,  and  another  on  the  divide  between  the  Slate  creek  and  Canon  ci'eek.  No 
road  crosses  the  coontyfrom  north  to  south.  The  principal  mode  of  travelling 
is  mule-back  riding.  The  snow  is  very  deep  at  the  higher  camp,  lying  in  some 
of  them  three  or  four  months  in  ordinary  winters.  Most  of  the  mines  are  on  old 
channels,  high  above  tho  present  streams,  so  high  that  the  introduction  of  water  ia 
very  expen^ve.  There  are  few  ditches,  and  many  claims  are  not  able  to  wash 
more  than  four  or  five  months  in  the  year.  Two  old  channels  cross  the  county. 
The  main  Blue  lead,  which  crosses  Nevada  and  Placer,  is  worked  at  Deadwood, 
Sebnstopol,  Little  Grizzly,  EKceMor,  Monte  Cristo,  City  of  Six,  Forest  City, 
Chjpps  Flat,  and  Minnesota,  All  these  have  been  mined  mainly  by  drifting, 
and  all  save  the  three  first  are  much  less  flourishing  now  than  they  were  from 
six  to  10  years  ago.     This  channel  runs  from  the  northwest  to  the  southeast. 

Another,  channel  which  seems  to  run  from  tho  northeast  to  the  southwest, 
passes  through  La  Porte  and  Bi-andy  City,  lihence  to  Camptonville  and  San 
Jnai).  This  channel  is  not  covered,  as  the  other  is,  by  heavy  layers  of  tufa,  lava, 
or  volcanic  sand,  and  the  amiferous  gravel  coming  to  the  Eiirface  offers  excelleat 
opportunites  for  hydraulic  mining,  which  is  or  has  been  carried  on  extensively  at 
all  the  points  named. 

A  channel  found  at  Howland  Flat  and  at  Cold  Canon,  and  another  found  at 
Morristown,  Craig's  Flat,  and  Eureka,  ai-e  supposed  to  be  tributaries  of  the  main 
Blue  lead. 

La  Porte  and  Port  Wine,  which  belonged  to  Sierra  county  previous  to  1866, 
were  given  to  Plumas  in  that  year  by  a  legislative  a«t,  which  was  entitled  "An 
act  fo  bettei'  define  the  boundaries  of  Plumas  county,"  and  was  passed  without 
any  suspicion  on  the  part  of  the  representatives  of  Sierra  or  the  members  generally 
that  it  took  a  rich  mining  district  from  the  latter  county. 

The  blue  cement  found  in  the  Blue  lead  in  Sierra  county  is  soft,  and  it  yields 
three-fourths  of  its  gold  or  more  at  the  first  washing,  so  there  is  no  cement  mill 
in  the  county.  In  the  eastern  part  of  the  county  is  Gold  lake,  which  has  tho 
appearance  of  being  in  the  crater  of  an  extinct  volcano. 

A  belt  of  limestone  is  observed  between  Donnieviile  and  the  Sierra  Butte,  and.it 
may  be  that  tho  belt  which  appears  nearMagalia,  in  Butte  county,  is  the  same. 

The  State  and  county  taxes  in  Sierra  are  $2  91  on  3(100  of  taxable  property, 
and  the  county  debt  is  $30,000. 

Brandt  City. — Brandy  City,  the  principal  hydraulic  camp  of  the  county, 
uses  about  3,000  inches  of  water  in  piping  claims,  of  whioh  there  are  twelve, 
some  of  them  using  500  inches.  Tho  lead  is  SOO  feet.  Tho  supply  of  gravel 
will  last  10  or  perhaps  20  years. 

■  ST..Lo-ins  AND  Neighboking  To-whs. — St.  Louis  has  10  or  12  hydraulic 
companies  working,  and  using  in  all  1,000  inches  of  water,  with  a  pressure  of 
100  feet. 

Cedar  Grove  has  drift  dig^ngs,  but  is  doing  nothing  this  year. 

Pine  Grove,  a  mile  belowHowland  Flat,  was  an  important  place  before  1862, 
bat  in  that  year  the  latter  town  grew  up,  and  the  former  declined.  All  the  mining 
is  done  by  drifting,  save  in  one  piping  claim. 

Babbit  Point,  a  mile  below  Pino  Grove,  has  two  hydraulic  claims,  which  are 
100  feet  deep,  and  together  employ  thirty  men  during  the  warter  season,  which 
lasts  thi-ee  or  four  months, 

Chandle^^'iUe,  a  furlong  below  Rabbit  Point,  had  rich  hydraulic  claims  from 
1853  to  1857,  but  they  are  now  worked  out. 
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Pine  Grove,  Rabbit  Point,  and  Gliandlorvillc  together  purcliase  700  inclies  of 
water  in  tlie  water  season, 

MoKBiSTOWN. — The  diggings  at  Morriatown  aro  remarkable  for  the  presence 
of  larger  quartz  boulders,  and  more  of  them  than  any  other  hydraulic  cl^ms  in  the 
State.  A  stratum  10  or  15  feet  deep  is  made  up  chiefly  of  bonlders  tliat  weigh 
over  (t  ton,  many  of  them  being  from  five  to  10  tons  in  weight. 

There  is  only  one  company,  the  American,  now  piping  in  Morristown.  They 
own  all  the  water  that  cornea  into  the  plaee,  and  as  it  runs  only  two  or  thi-ee 
months,  they  want  it  all  for  their  own  use.  When  their  flume  is  full  they  have 
1,000  inches.  They  employ  40  men.  during  the  water  season.  In  18()  ■  they 
took  out  $20,000,  and  paid  very  little  dividend.    The  bank  is  50  or  60  feet  tloep. 

Minnesota. — At  Minnesota  the  pay  channel  is  a  quarter  of  a  mile  wide,  lint 
the  pay  is  not  equally  distributed  over  it,  for  there  (ure  parts  that  are  barren.  If 
one  side  is  rich  the  other  is  probably  poor ;  and  if  much  gold  is  found  on  a  bank 
orbar,  there  is  little  likelihood  of  finding  a  rich  bed,  ■  Thebedi-oc):  is  serpentine, 
and  the  pay  stratum  is  from  three  to  five  feet  thick.  The  gravel  is  made  up 
chiefly  of  quartz,  usually  from  two  to  six  inches  in  diameter ;  ajid  it  is  soft  enough 
to  wash,  but  so  tough  that  it  is  not  entirely  disintegrated  until  it  has  been  washed 
three  or  four  times.  The  fourth  washing  however  does  not  pay,  and  the  dirt  of 
most  of  the  claims  has  been  washed  only  twice.  The  second  washing  pays  better 
than  the  first.  The  gold  is  coarse,  many  pieces  weighing  an  ounce,  and  it  fre- 
quently happens  that  in  iai^  lots  of  dust  there  is  not  a  piece  wortli  less  than  25 
cents.  Moat  of  the  pieces  are  worth  $2  or  more.  The  sluices  are  usually  about 
400  feet  long,  with  a  gi-ade  of  16  inches  to  12  feet,  and  no  qaickstlver  is  used  in 
them.  The  fine  gold  is  lost  in  sluices  so  short  and  steep,  and  tail  sluices  pay 
well.  The  car  Iwtd  must  yield  50  cents  or  the  claim  will  not  pay  for  working. 
The  ground  is  solid  and  the  sides  of  the  tunnel  need  no  lagging ;  but  a  cap  sup- 
ported by  posts  is  required  to  secure  the  roof.  The  pay  stratum  is  usually  soft 
enough  to  be  picked  down. 

The  Blue  Lead  was  discovered  here  in  1852  by  some  surface  miners  who  fol- 
lowed up  a  rich  deposit  in  Taylor's  ravine  till  it  ran  out,  and  then  they  hunted 
along  the  side  till  they  found  the  place  where  the  load  went  into  the  hUl. 
was  very  rich,  and  for  a  long  time  Minnesota  had  some  of  the  best  drift  d' 
in  the  State.  Only  four  claims  are  worked  now.  In  1853  400  miners  were 
(anployed  here,  and  they  made  on  an  average  $12  or  $15  per  day,  and  now  there 
are  100,  who  average  $3  per  day. 

The  Keystone  Company  have  been  at  work  since  1859,  eniploy  18  men,  and 
the  yield  is  pi-obablv  $6  or  $8  to  the  man  pet  day. 

The  Wisconsin  Company  have  been  taking  out  pay  most  of  the  time  foreight 
years,  employ  10  men,  and  get  $6  or  $8  per  day  to  the  man. 

Chipps's  Flat  is  doing  very  little  in  the  way  of  sacoessful  mining,  but  there 
is  some  prospecting  in  pi-ogresa. 

Alleghany  has  the  credit  of  having  produced  $400,000,  but  the  flush  times 
passed  away  six  or  eight  years  ago.  The  money  was  nearly  all  obtained  by 
drifting,  and  there  was  bad  drmnage  and  little  systematic  working.  The  bed 
rock  swells  badly,  and  in  places  the  timbers  must  bo  put  in  as  thick  as  they  will  - 
stand,  and  reset  every  week.  There .  were  claims  which  pMd  weU,  but  when 
work  was  stopped  not  half  of  the  pay  dnt  was  exti'acted. 

A  company  called  the  Alleghany  Consolidated  Mining  Company  has  been 
formed  to  rework  this  ground.  They  have  purchased  eighty  acres  of  claims,  and 
are  about  to  commence  the  cutting  of  a  tunnel  to  be  large  enough  to  use  mulca 
for  hauling  in  the  cars.     They  will  ran  out  by  their  own  weight. 

In  1858  there  were  18  tunnel  companies  at  Alleghany,  all  paying;  now  only 
25  men  are  at  work  there.  >$■ 

Water  was  supplied  by  a  very  costly  dit^ch,  which  was  allowed  to  go  to  ruin 
when  the  miners  Lad  no  longer  a^iy  considerable  quantity  of  dirt  to  wash.  , 
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The  Oregon  Company  took  out  $400,000,  the  Buckeye  $300,000,  and  the 
Empire  $800,000. 

Tho  Blcte  Lead  was  found  at  Forest  City  by  tbe  Dutoh  Coropany,  which  obtsdned 
two  or  three  ounces  to  the  pan,  and  brought  water  to  their  eluice  in  a  canvas 

The  claims  at  Forest  City  are  situated  on  the  sijnth  side  of  a  ravine,  north  of 
whioh  the  lead  has  not  been  found,  although  a  tunnel  has  been  lun  half  a  mile 
into  the  hill. 

At  one  time  there  were  20  companies  working  at  Forest  City  and  all  making 
money,  and  now  there  is  only  one  at  work. 

Lite  Yankee  Claim, — The  principal  claim  at  Forest  City  is  the  Live  Yankee, 
which  has  360  feet  of  front  and  a  depth  of  2,600.  The  following  table  shows 
tbe  receipts,  expenses,  and  dividends,  from  1854  till  1863,  inclusive; 


Tear. 

Keceipts. 

Expenses. 

DividendB. 

815,243 
95,713 
65,931 
95,806 
84,875 

129,937 
84,120 

301720 
31,350 

p,  152 
33,385 
43,691 
55,6J6 
43,973 
67,303 
40,236 
38,192 
26,970 
23,800 

$8,091 

43,230 
40,190 

43,884 
21,  900 

713,777 

377,318 

338,459 

Since  1863  the  dividends  have  been  about  #10,000  per  year.     The  e 
,of  keeping  up  the  mine  ie  considerable.     There  is  a  very  long  tunnel  and  a  long 
track,  that  nood  frequent  repaks. 

HiGHLAHD  AHD  Masohic— The  Highland  and  Masonic  claim,  near  Forest 
City,  was  worked  at  &6t  through  a  shaft  368  feet  deep.  There  was  much  water 
in  tiie  channel,  and  steam-pumping  and  hoisting  works  were  erected  at  a  cost 
of  $75,000.  The  yield  was  $300,000,  but  the  expenses  were  so  great  that  little 
if  any  profit  was  left ;  and  the  works  stopped,  and  the  hoisting  works  were  burned 
down.  The  claim  was  sold  for  debt,  and  the  new  proprietors  bought  three  clfuma 
in  front  and  a  bed  rack  tunnel  4,000  feet  long,  and  by  extending  tho  tunnel  tho 
claim  was  worked  at  much  less  expense.  The  yield  was  8100,000  per  month  for 
a  time.  It  is  said  that  under  the  new  management  the  expenses  havo  been 
$8,000  or  $10,000  more  than  tbe  receipts.  Nevertheless,  some  dividends  have 
been  paid.  Some  shares  of  the  cljum  are  ii 
tain  the  precise  prodnction.  Tho  water  in 
of  sheet  zinc  left  in  it  entirely  dia 
made  worthless  in  a  few  days. 
.  MosTBCEiBTO. — At  Monteeristo  the  channel  is  200  yards  wide,  but  the  pay  is 
only  half  as  wide,  and  is  in  a  stratum  three  feet  deep.  The  pay  is  nsualiy  in  the 
middle  of  the  channel.  The  gold  was  obtained  by  drifting  until  1862,  when 
piping  was  commenced,  hut  the  supply  of  water  never  exceeds  300  inches,  and 
does  not  last  long,  so  there  cannot  be  much  hydraulic  washing  there.  The  bed 
rock  swells,  and  most  of  the  tunnels  were  allowed  to  close  up  three  years  ago, 
so  that  though  there  were  300  minors  in  1857,  there  are  now  only  a  dozen. 

Deadwood. — Deadwood  is  on  the  ridge  between  the  north  fork  ef  the  Yuba 
and  Oanon  creek,  about  6,000  feet  above  the  sea,  and  it  has  an  old  channel,  the 
extent  and  chaiafiter  of  which  are  not  yet  proved,  but  it  is  sugpoeed  to  bo  in  the 


1  litigation,  and  it  is  not  e: 
this  claim  ie  acidulous,  and  a  piece 
1  a  day  or  two,  and  iron  si 
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mMn  Blue  Lead.     The  Deadwood  claim,  700  feet  front  on  this  old  cliannel, 
baa  been  worked  since  1856, lias  cost  $115,000,  and  tasyielded  $10,000.    Bume 

food  gravel  haa  been  found,  but  it  does  not  appear  to  be  in  a  continuous  lead, 
ifteen  men  are  now  employed  in  prospecting.  There  are  three  tunnels,  one 
2,500,  one  2,200,  and  one  1,300  feet  long. 

Fir  Cap,  Sebastopol,  akd  G-eizzly. — At  JPir  Oap  Camp-on  the  south  side 
of  Pir  Cap  laoontain,  ttere  is  an  old  channel  in  which  some  vei^  rich  gravel  has 
been  found  lately. 

Sebastopol,  on  the  south  side  of  the  ridge,  between  the  North  luhi  ind 
CaTion  creek,  is  supposed  to  bo  on  the  main  Blue  Lead.  Miners  h'»\oVeen 
engaged  in  prospecting  and  mining — chiefly  prospecting — since  1854  and  the 
expenses  hav&  been  double  the  receipts.     TWe  long  tunnels  have  been  lun 

Little  Grizzly,'  on  the  north  side  of  the  same  ridge,  and  on  the  same  channel, 
has  spent  $100,000,  and  taken  out  about  as  much.  The  New  Orlean**  C  ompany 
struck  pay  gravel  in  1866,  and  are  doing  tolerably  well  now. 

Cold  CaSon. — Cold  Canon,  sixteen  miles  northward  from  I)ownievilIe  and 
on  the  southeast  side  of  the  ridge  between  Canon  creek  and  Slate  creek,  is  dii  ectly 
oppofiit«  to  Howland  Flat,  on  tlie  same  ridge,  and  apparently  on  the  same  chan- 
nel. The  claims  at  both  places  are  worked  by  drifting,  and  tie  tunnels  of  each 
place  peint  in  the  direction  of  the  other  as  if  they  would  meet.  The  channel 
appears  to  be  800  or  1,000  feet  wide,  and  the  course  at  Cold  Canon  is  south  70° 
east.  The  grade  ia  from  five  to  seven  leet  in  a  hundred.  The  pay  is  best  where 
the  boulders  are  largest,  and  the  general  width  of  the  pay  is  200  feet,  and  ita 
depth  from  three  to  five  feet.  Over  the  pay  stratum  is  a  deposit  of  gi'avel  that 
woukl  pay  well  if  it  were  accessible  with  a  hydraulic  pipe.  A  stratum  of  pipe- 
clay from  20  to  60  feet  deep,  and  another  of  volcanic  coilglomerate  500  or  600  feet 
deep,  are  the  superincumbent  matter. 

The  character  of  the  gravel,  of  the  gold  in  it,  and  of  the  various  strata,  ai'o 
the  same  as  at  Monteoristo. 

Fashion  Claim, — The  Fashion  Company,  at  Cold  Canon,  have  a  claim  954 
feet  in  front  by  about  4,000  feet  deep.  Work  was  commenced  in  1856,  in  which 
ycai'  400  feet  of  tunnel  were  cut,  at  a  cost  of  $10,000.  In  1857  286  feet  more 
cut,  at  a  cost  of  $5,000,  bringing  the  company  into  pay.  Then  it  was  necessary 
to  build  a  dump-house  and  sluice,  and  make  other  preparations  to  wash,  at  a  cost 
of  $50,000.  In  1858  the  receipts  were  $80,000,  and  the  dividends  $18,000 ;  in 
1859,  i-eceipta  $60,000,  and  dividends  nothing  ;  iu  1860,  receipts  $45,000,  divi- 
dends $1,000 ;  and  from  1858  till  July,  1867,  the  total  receipts  were  $430,000, 
and  the  total  dividends  $45,000.  In  1865  and  1866  the  company  took  out  no 
pay,  but  now  they  agwn  have  good  gravel. 

The  gravel  yields  $1  50  to  a  car  load,  the  estimated  weight  of  which  is  3,000 
pounds.  Half  that  yield  would  pay  expenses.  There  have  been  places  in  the 
claim  that  paid  $4  per  car  load.  The  working  tunnel  is  3,300  feet  long.  The 
space  worked  out  is  2,000  feet  long  by  900  wide.  Twenty-five  men  are  now 
employed.  Gold  is  found  three  or  four  inches  deep  in  the  bed  rock,  but  the 
miners  dig  up  a  foot  and  a  half  of  it  for  convenience  of  working,  as  it  is  soft«i 
than  the  barren  gi^ave!,  and  the  pay  gravel  js  not  deep  enough  for-  them  to  work  in. 
The  bed  lock  swells  badly  for  sis  or  eight  months  after  the  di-ifta  are  cut.  The 
posts  in  the  tunnels  are  crowded  together  at  the  bottiJm  by  tho  swelling,  so  the 
tunnel  is  cat  nine  feet  wide  at  tho  bottom  and  four  feet  at  the  top,  with  the  posts 
straddhng  out  at  an  angle  of  55°.  In  a  few  weeks  or  a  few  months  tho  posts  are 
nearly  perpendiciilar,  and  they  may  have  to  be  set  back  at  tho  bottom  seveial 
times  before  they  get  right.  Drifts  are  run  through  the  pay  dirt  with  a  breast 
30  feet  wide  on  each  ado,  and  two  men  work  at  aach  breast. 

SiEBEA  On-AiM. — ^The  Sien'a  Company,  1,800  feet  front  by  a  mile  deep,  is 
the  (inly  company  besides  the  Fashion  at  Cold  canon.  The  company  commenced 
WKk  in  1858,  and  in  1864  they  reached  pay  in  a  tunnel  3,000  fi    '  ' 
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spending  $70,000.  Since  thoy  began  to  wash  their  espenditures  have  been 
greater  by  $5,000  than  their  receipts;  bo  they  arc  now,  at  the  end  of  nine  years, 
875,000  oat  of  casb,  excluaive  of  interest.  The  clfum,  however,  is  valuable,  and 
will  last  twenty  years.  The  working  of  the  last  three  years  would  have  been 
profitable  if  the  company  had  not  changed  the  grade  of  their  tunnel  and  raised 
np,  so  that  they  got  too  high  for  drainage  and  for  easy  transportation  of  their 
gravel.  They  have  lostmuch  time  and  labor,  and  have  had  to  go  back  and  run 
jn  on  the  original  level  at  a  cost  of  $10,000.  Their  receipts  now  are  $45,000 
peryeai-.  Their  expenses  are  $35,000  for  labor,  at  $3  50  and.$4  perday;  $3,500 
for  timber  deliveied,  $1,200  for  candles,  $300  for  oil  for  care,  $100  for  steel  rope, 
and  $5,000  for  other  materials,  including  powder. 

Tweuty-fi,ve  men  are  employed ;  and  two  of  them  are  kept  busy  repmiing  the 
tunnel  and  the  track,  principally  on  account  of  the  swelling  of  the  bed  rook ;  60 
oar-loads  of  gravel,  weighing  3,000  poimds  each,  are  exti-acted  every  day;  100 
loads  are  thrown  into  a  dump-bos,  and  then  the  mass  is  piped  away.  The  sluice  is 
500  feet  long,  and  76  per  cent,  of  the  gold  is  obtMned  in  the  first  three  boxes. 
The  gravel,  after  passing  through  the  sluice,  is  saved  and  is' washed  a  second 
time,  but  97  per  cent,  of  all  saved  Is  canght  at  the  first  washing.  Chinamen, 
however,  catch  the  tailings  in  the  creek  aiter  the  second  washing  and  put  them 
through  the  sluice  again.     The  space  worked  out  so  far  is  500  by  100  feet. 

HowLABl)  Flat. — Howland  Flat  is  now  the  most  prosperous  mining  camp 
in  the  Sierra  and  the  most  productive  drifting  camp  in  the  State,  unless  Fir  Cap 
has  surpassed  it.  The  shipment  of  gold  this  year  will  be  about  $300,000;  it 
was  twice  as  much  annually  for  four  years  previous  to  1866.  Tlie  shipment  for 
Februaiy,  1867,  was  $23,000;  for  Marcli,  $10,000;  for  April,  $24,000;  for  May, 
$31,000;  for  June,  $31,000. 

The  flat  from  which  the  place  obtained  its  name  is  worked  out,  or,  at  least, 
has  been  worked  over  by  drifting.  It  would,  perhaps,  pay  for  piping  on  an 
extensive  scale.  The  dig^ngs  now  worked  are  under  Table  mountain,  and  are 
of  the  class  known  as  hill  diggings.  They  are  in  an  old  channel  from  400  to 
700  feet  wide,  with  a  pay  stratum  ftom  three  and  a  half  to  ten  feet  de^  'the 
bouldera  in  this  stratum  are  all  of  quartz,  some  of  which  weigh  a  ton.  The  best 
pay  is  among  boulders  weighing  from  100  to  500  pounds.  There  are. large  quan- 
tities of  sulphuiets  in  the  gravel,  and  it  would  probably  pay  to  collect  them  by 
concentration. 

The  Snow  at  Howland  Flat. — The  town  is  situated  about  6,000  feet 
above  the  sea,  on  the  north  side  of  Table  mountain,  which  is  a  rallying  point  for 
snow-stoi-ms,  and  snow-drifts  collect  deeply  on  its  northern  slope  every  winter. 
Rain  is  comparatively  rare,  and  there  have  been  wintera  almost  without  rain, 
thoudli  snow  was  abundant.  Last  winter  snow  fell  about  16  feet-  deep  on  a  level 
neai- Howland  Flat,  biit  by  drifting  it  got  25  feet  deep  in  the  town,  and  it  lay  in 
the  streets  till  the  1st  of  June,  and  deep  drifts  were  still  lying  on  the  mountain 
Hde  within  half  a  mile  in  the  middle  of  July.  For  three  months  the  enow  was 
so  deep  that  most  of  the  chimneys  were  below  its  level,  and  people  went  from 
houso  to  house  either  through  tunnels  or  by  climbing  up  to  the  house-tops  and 
going  over  the  surface. 

Last  winter  an  open  reservoir  100  feet  square,  containing  running  water,  could 
not  be  found,  although  a  pole  20  feet  high  had  been  fastened  on  it  to  mark  the 
place.  The  water  in  this  reseivoir  was  eight  feet  deep,  and  was  supplied  by 
springs,  and  a  steady  stream  ran  from  it.  The  snow  over  it  was  white,  as  clear 
and  as  hard  as  tiiat  over  the  ac^acent  land,  and  several  attempts  to  find  it  were 
vain.  The  water  waa  several  times  exhausted,  but  the  snow  did  not  cliange  ita 
place  or  its  appearance. 

The  abundance  of  the  snow  and  its  long  duration  renders  it  necessary  for  the 
people  to  accustom  themselves  to  snow-shoes,  and  snow-shoe  races  are  the  chief 
nmusement  in  the  winter.     People  travel  20  or  30  miles  acrosSjthe  country  to  see 
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them,  and  large  sums  are  bet  on  the  results.  The  racing  ground  is  always  on  a 
long  alope,  down  which  the  racers  slide  at  a  speed  that  sometimes  reaches  a  mile 
a  minute.  TLo  shoes  are  thin  pine  boards,  12  or  16  feet  long,  4  inches  wide, 
turned  up  at  the  toe. 

Ubion  Claim. — The  principal  claim  at  Howland  FLat  is  the  Union,  2,000 
feet  in  font  by  3,300  deep.  ITie  Bright  Star  Company  began  work  in  1857, 
and  in  1859  they  fiuled,  with  debts  amounting  to  $40,000,  and  they  Lad  paid 
$50,000  as  assessments,  The  Union  Company  succeeded  to  the  ownership  of 
the  mine,  and  spent  $30,000  over  and  aboye  i-eceipts,  and  did  not  get  any  divi- 
dends until  two  yeara  later.  Four  years'  time  and  $120,000  of  cash  were  required 
to  bring  the  mine  into  a  paying  condition. 

It  is  now  trying  to  make  amends.  Its  total  yield  has  been  about  $900,000. 
The  yield  for  the  last  18  months  has  been  as  follows; 


Yield. 

Car  loads. 

Wages. 

Ounces. 

Y.alue. 

3,181 
2,870 
3,ie3i 

356,680  44 
50,660  00 
57, 307  50 

41,950 
33,160 
48, 1C7 

897, 150 
22,233 
29,556 

Eighty  men  ate  employed,  at  from  S3  to  $3  50  per  day.  The  cost  per  car- 
load, esclusive  of  labor,  is  10  cents.  Eound  timbers,  &om  12  to  18  inches  in 
diameter,  and  fi-om  iive  to  eight  feet  long,  for  gangways  and  tunnels,  cost  60 
cents  eaoli.  Bi^easfing  posts,  eight  inches  square  and  from  three  to  seven  feet 
long,  cost  12  cents  each.  Caps,  30  inches  long,  12  wide,  and  6  thick,  cost  12 
cents  each.  Lagging,  six  feet  long,  five  inches  wide,  and  an  inch  and  a  half 
thick,  cost  fbur  and  a  half  cents  each.  The  cost  of  all  the  matoiial  is  lumped  at 
810,000  per  year. 

The  bed  rock  swells,  and  the  tunnel  is  cut  10  feet  wide  at  the  bottom,  and 
four  at  the  top.  In  six  months  the  sides  axe  nearly  perpendicular,  the  bottom 
being  in  the  bed  rock  and  the  top  in  the  pay  dirt,  which  does  not  swell.  The 
timbers  are  usually  forced  into  the  bottom  by  the  swelling  of  the  bed  lock,  and 
not  broken;  the  rock  seldom  swells,  except  near  the  pay.  .  In  some  places  the 
posts  must  be  set  back  in  two  months;  in  others,  in  a  year. 

An  air  tannel  four  by  three  feet  is  cut  20  feet  above  the  pay;  30  feet  is  left 
on  each  side  of  the  main  tnnnel  for  support.  The  dirt  is  hoisted  on  an  iodine  by 
a  l?iedenbuT  wheel,  driven  by  40  inches  of  water,  under  a  pr^sure  of  124  feet. 
The  water  after  leaving  the  wheel  is  used  to  wash  the  dirt.  There  are  1,200 
feet  of  sluices.  It  is  estimated  that  there  is  pay  gravel  in  sight  enough  to  last 
eight  years.  Ventilation  is  seom"ed  by  having  aii  air  drift  20  feet  over  the  work- 
ing tunnel,  commanicating  with  an  air  shaft  200  feet  deep.  The  gravel  is  taken 
out  through  drifts  or  gangways  50  feet  apart,  with  breasts  25  feet  wide  on  each 
side.  In  1861  the  company  obtained  the  privilege  of  drainage  through  the  Down- 
East  Company's  claim  adjoining,  by  paying  $2,000  and  giving  a  strip  of  ground 
75  feet  wide  and  3,400  feet  long.  Thus  a  gi'eat  expense  previously  incurred  for 
pumping  was  avoided. 

Otheb  Claims. — ^The  Pittsburg  Company  have  800  feet  fi-ont,  have  been  at 
work  since  1860,  have  extractetJ  $500,000,  have  paid  $40,000  of  dividends,  and 
having  exhausted  the  pay  in  sight,  are  now  ranaing  for  another  channel. 

The  Hawk  Eye  Company  have  800  feet  front  by  3,500  feet  deep.  They 
began  work  in  1857  and  reached  pay  in  1861,  after  spending  $30,000.  Since 
then  they  have  taken  out  $360,000,  but  the  dividends  have  not  been  over  live  per 
cent,  of  the  receipts,  and  the  company  arc  out  of  pocket.     They  made  the  mistake  1 1_- 
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of  opening  tlie  mine  on  tho  npper  ade,  so  they  had  no  drainage.  They  cut  a 
drain  tunnei  through  Union  claim,  but  it  closed  up  in  December,  1866.  They 
are  now  rnnning  a  new  drain  ttmnel,  to  be  finished  in  three  years,  to  cost  $30,000, 
iwid  to  be  3,000  feet  long. 

The  Down-Eaat  Ooiiopany,  who  have  a  frontage  of  350  feet,  commencDd  work 
in  1S55.  There  are  12  shareholdera,  all  of  whom  work  in  the  mine,  and  they 
hire  no  labor.  The  clajra  pays  about  $2,000  a  year  over  ordinary  wages.  The 
total  yield  has  been  $425,000,  and  $340,000  have  heen  paid  out  as  dividends. 
There  ia  enough  pay  dirt  in  sight  to  last  three  years. 

The  Hibernia  claim,  600  feet  in  front  and  wider  at  the  back,  was  opened  in 
1S62  by  a  shaft  180  feet  deep,  and  after  being  worked  two  years  was  sold  by  the 
eberiff,  and  was  purchased  l>y  the  Shirley  Company.  The  total  yield  has  been 
$125,000.  The  first  company  lost  $40,000  in  the  mine;  the  second  is  making 
a  moderate  pi-ofit.  There  is  enough  pay  dirt  to  last  a  year.  There  are  twelve 
shareholders,  who  work  in  the  mine,  and  they  employ  thi-ee  or  four  Chinamen  as 
carmen  and  pumpers  at  $1  75  per  day. 

The  Ohio  clsum  is  undeveloped.  The  Black  Ball  was  bought  by  the  Shirely 
Company  and  worked  out  by  them.  The  Sierra,  Wild  Rover,  and  Wiacondn 
claims  are  undeveloped. 

The  Sugar  Loaf  Company  have  been  ai  work  eight  or  nine  years,  have  pay 
gravel  to  last  three  or  four  years  longer,  and  have  not  taken  out  much  more 
tlian  enough  to  pay  expenses.  Some  of  the  company  work  in  the  mine.  The 
company  liave  a  seoond  claim  (numbered  24  on  the  diagram)  which  has  yielded 
$120,000  in  all,  and  $25,000  of  dividends.  Part  of  the  Nevada  cl^m  has  been 
worked;  the  Hollins  is  undeveloped.  The  SliirJey  claim  has  been  worked  out, 
yielding  $100,000  gi-oss,  and  $30,000  net;  it  was  worked  four  yeara.  The 
Mountaineer  claim  was  opened  in  1S59,  and  is  now  nearly  exhansted;  the  dirt 
was  brought  through  a  shalt  by  an  engine;  the  yield  was  $200,000,  and  the 
dividends  10  per  cent,  of  that  sum.  The  Last  Chance  cldm  was  worked  out 
by  the  Mountaineer  Company. 

The  French  Company  opened  their  claim  in  1863  by  a  shaft,  but  were  com- 
pelled by  water  to  abandon  it.  Thoy  started  again  by  a  shaft,  in  1864,  and  made 
it  pay  expenses.  In  June,  1867,  they  bought  the  Sugar  Loaf  tunnel,  and  intend 
to  extend  it  so  as  to  drain  their  claim.     Their  pay  wSl  last  four  or  five  yeai-s. 

The  Mountain  Ranger  claim  has  been  worked  ont,  paying  no  pi-oflt.  ITio 
Wabash  Company  worked  two  or  thi-ee  years  and  lost  $20,000.  The  Empire  and 
Tip  Top  claims  were  rich,  and  were  worked  six  or  eight  years  ago. 

Adjoining  the  Pittsburgh  on  the  east  is  the  Monumental  claim,  1,300  feet  ia 
front.  The  tunnel  waa  started  in  18i>3,  and  after  running  8,400  feet  it  struck 
rich  gravel  this  year.  The  company  are  now  raising  an  air  shaft  to  be  300  feet 
high,  and  to  cost  Sf3,000.  The  dump-houses,  sluices,  stock  of  timber,  oars,  &o,, 
necessary  as  a  prepai'ation  for  washing,  will  cost  $15,000.  The  expense  of  the 
tunnel  was  $25,000,  but  the  Empire  Company,  which  intends  to  use  it  for  drain- 
age, has  contributed  $10,000  towards  it. 

The  Empire  Company  have  1,000  feet  front,  with  the  privilege  of  working  and 
draining  through  the  Monumental  tunnel ;  but  they  must  out  a  tunnel  1,200  feet 
long,  at  a  cost  of  $20,000,  to  reachtheir  pay.  They  ai^e  about  to  commence  that 
connecting  tunnel. 

Tho  Virginia  began  to  prtspect,  but  after  expending  $5,000  had  to  quit  for 
lack  of  drainage.  The  KiCbraska  Company  began  a  tunnel,  but  got  into  veiy 
hai'd  rock,  and  gave  it  up  after  espending  $10,000.  The  Gross  Company  began 
a  tunnel  in  1856,  Lave  gone  in  1,200  leet,  expendud  $55,000,  and  are  now  work- 
ing for  wages  to  got  the  means  of  continuing  their  tunnel,  which  is  still  in  the 
bed-rock. 

QuAKTZ  IS  SiKKBA  CoUKTY. — Sierra  has  very  few  quartz  mines  that  ai*e  now 
profitable,  but  among  those  few  are  several  that  deserve  to/be  classed  among 
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the  liest  in  tlio  Stato.  Tborc  is  one  set  of  Cjuartz  regulatioua  for  the  whole  coimtv, 
and  these  were  published  in  the  report  of  1866.  Some  rich  veins  have  heeii 
discovered  near  Gold  Lake,  bat  they  have  not  been  developed  sufiioiently  to 
prove  their  peimanent  valne. 

SiEBKA  BuTTES, — The"  Siewa  Buttes,  or,  as  it  is  also  called,  the  Beis  mine,  is 
2,000  feet  long,  and  is  situated  15  mUea  east  of  DownievilJe,  and  the  oflice  ia 
5,100  feet  above  the  sea.  The  elevation  has  commonly,  been  placed  at  7,200 
feet,  but  barometrical  observations  have  proved  that  the  latter'  figures  are  incorrect. 
The-  sitnatioE  is  on  a  steep  mountain  ade,  1,500  teet  above  the  valley  of  tlie 
South  Yuba,  so  steep  that  there  is  no  wagon  road  neai'  it.  All  the  supplies  ai-e 
brought  by  pack  animals — even  the  tii-e-wood  cut  ia  the  immediate  vicinity. 

The  mine  is  situated  on  a  lode  which  ia  ^plit  up  into  several  branch^;  the 
width  fi;om  wall  to  wall  being  from  70  to  100  feet,  and  of  ttis  width  from  46  to 
70  feet  is  quartz,  with  intervening  horses  or  beds  of  hard  blue  slate  of  the  same 
character  as  the  walls.  In  some  places  there  are  two  and  In  others  six  branches. 
The  course  of  the  lode  is  a  few  degrees  north  of  west,  and  the  dip  is  40°  to  the 
northwas'd.  Six  pay  chimneys  have  been  found,  one  of  them  500  feet  long  hori- 
zontally. All  these  chimneys  we  vertical ;  the  pay  is  irregular  in  them,  skipping 
from  one  branch  to  another ;  if  the  chimney  disappears  in  one  branch,  the  minors 
look  for  it  in  the  other  branch.     No  pay  chimney  gives  out. 

All  the  rock  is  extracted  through  tunnels,  of  wmch  there  are  six,  the  lowest, 
one  being  225  feet  above  the  upper  mill,  tlie  distance  from  which  to  the  upper- 
most workings  is  1,100  feet,  and  to  the  bottom  of  the  mountain  is  1,500  feet  perpen- 
dicularly, or  2,200  feet  following  the  dip  of  the  vein,  so  that  there  ia  a  probaMlitT 
of  opening  and  di-aining  the  mine  to  a  depth  of  3,000  feet  by  tunnels.  Thers  are  , 
about  40,000  tons  of  pay  rock  now  in  sight,  enough  to  keep  the  mills  going  three 
years,  and  to  pay  $60,000  of  profit.  The  lower  tunnel  is  being  extended,  and 
if  that  should  strike  the  same  pay  chimneys  tbuad  above,  with  the  same  size  and 
quality,  the  stock  of  good  ore  in  sight  will  be  200,000  tons,  enough  to  employ 
the  mills  15  years,  and  to  pay  $3,000,000.  This  is  the  most  extensive  and  most 
promising  project  now  in  progress  in  the  State  in  the  matter  of  opening  a  mine. 

The  mine  was  taken  up  in  1857,  and  has  been  worked  ever  since—previous  to 
1857  with  arrastras;  feom  1857  to  1860,  with  eight  stamps,  five  arrastras  and 
two  Chile  rellei's;  from  1860  to  1867,  with  24  stamps;  and  since  June,  1867,, 
with  28  stamps.  From  1853  to  1857,  six  tons  were  reduced  per  day,  or  1,500 
tons  per  year;  from  1857  to  1860,  6,000  tons  per  year;  from  1860  to  1864,, 
10,000  tons ;  from  1864  to  1866, 12,000  tons;  and  the  pr<»ent  crushing  is  at  the- 
rate  of  14,000  tons  per  year. 

The  average  yield  of  the  qnartz  has  been  from  $15  to  $17  per  ton.  In  1866: 
it  was  over  $17.  In  the  last  report  the  i-eceipts,  expenses  and  dividends  were- 
given  yeai-  by  year  from  1857  to  1865,  showing  aggregates  of  $1,120,000  receipts,. 
$385,000  expenses,  and  $735,000  dividends. 

In  1866  the  receipts  were  $224,000 ;  expenditures,  $70,000 ;  dividends,  iSl44,000,. 
and  $10,000  were  retained  in  the  treasury  more  than  at  the  end  of  1865.  The 
yield  during  the  first,  nine  months  of  1867  wna  $156,000,  and  the  dividend  was- 
$87,000.  The  yield  previous  to  1857  is  estimated  at  $250,000,  and  the  total, 
yield  from  the  discovery  to  the  1st  October,  1867,  $1,75,000,  and  the  dividends- 
since  1857,  $966,000. 

The  yield  previous  to  1857  ia  estimated  at  $250,000,  and  the  total  yield  from 
the  discoveiy  to  the  let  of  Oct<jber,  1867,  $1,750,000,  and  the  dividends,  since 
1857,  $966,000. 

Previous  to  1857  the  quartz  was  assorted  cai-efully,  'and  about  $40  per  ton  was: 
obtained  from  all  worked  in  1856,  and  probably  as  much  in  1854  and  1855.  The- 
largest  dividend  in  any  year  before  1866  was  $150,000,  in  1861,  showing  that 
the  profit  of  1866  was  nearly  fifty  per  cent,  greater  than  that  of  any  previous  year.. 

There  aro  two  mUls,  one  of  16  and  the  other  of  12  stamps,  both  driven-by  thfr  i 
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fiame  water,  one  being  below  the  other,  in  the  ravine.  Amalgamation  is  effected  in 
the  mortar  and  on  copper  aprons,  after  leaving  which  the  tailings  are  ground  in  "t  7 
an-astraa  on  shaiea.  Three  companies,  with  fom-  arrastias  each,  pay  a  qnarter 
of  their  receipts  to  the  Sierra  Buttes  Company,  which  derived  $3,000  in  all  from 
that  soTiroe  in  1866 ;  and  there  are  five  ari'aatras  below,  which  pay  $40  in  all  per 
month.  These  17  aiTastras  are  aU  placed  in  the  i-avine,  one  below  another,  so 
that  .all  ai'O  driven  hy  the  same  water.  The  arms  to  which  the  mullers  ai-o 
attached  are  also  the  arms  of  the  driving  wheel,  which  is  horizontal,  with  perpen- 
dicular buckets  against  which  the  water  ruBhes  nnder  a  pressure.  The  bottom 
and  sides  and  mnilers  of  the"  arcagtras  are  of  greenstone. 

In  the  sammer  60  men  are  employed,  and  in  the  winter  from  52  to  54.  There 
are  28  miners,  10  carmen  and  transporters,  nine  men  in  the  mills,  two  carpenters, 
two  blacksmiths,  two  cooks,  and  several  packera. 

Indepbnuence. — The  Independence  mine,  4,500  feet  long,  adjoining  the 
Sierra  Buttes  mine  on  the  west,  on  the  same  lode,  has  the  cliff  and  ierial  branches, 
but  not  the  rose,  as  fonnd  in  tlie  SieiTa  Buttee  mine — or  rather,  the  rose  is  found, 
but  it  has  no  VMTjlarity  or  importance.  The  cliff  and  eerial  have  the  same  general 
characteiistics  heie  aa  in  the  adjoining  claim,  but  they  seem  to  be  distinguished 
by  the  occurrence  of  regular  pay  chimneys  in  the  cliff  and  of  pockets  in  the 
ffirial.  If  a  pocket  is  fonnd  in  the  aerial  near  the  hanging  wall,  the  cliff  opposite 
is  rioh  on  the  foot  wall.  The  work  is  confined  chiefly  to  the  cliff,  which  heie 
has  a  yellow  ribbon  rook.  The  thickness  of  the  qiiartz  varies  from  3  to  23  feet. 
A  depth  of  310  feet  has  been  i-ea«he<l,  and  800  feet  have  been  ran  on  the  vein. 
Th*re  are  three  pay  chimneys,  the  lai'gest  one  400  feet  long  horizontally.  They 
are  nearly  veiiiiMl,  but  dip  a  little  to  the  west. 

There  is  tw6  per  cent,  of  eolphurets  in  the  quarts ;  thoy  contain  on  an  average 
■S75  per  ton ;  and  the  superintendent  says  they  are  so  magnetic  that  three-fomTOS 
of  the  particles  will  adhere  to  the  magnet. 

The  total  yield  in  1866  was  $108,000 ;  the  average  yield  per  Um  $10,  and 
there  is  enough  ore  in  eight  of  that  quality  to  last  three  years. 

The  first  mill,  erected  in  1856,  began  to  run  in  Februaiy,  1857,  and  was 
burned  down;  the  second  mill  was  injured  twice  by  avalanches  of  snow;  the 
third  mill,  built  in  1861,  and  now  running,  has  24  stamps,  and  is  driven  by  two 
overshot  wheels,  each  32j  feet  in  diameter,  both  gearing  into  the  same  pinion- 
wheel,  and  both  driven  by  the  same  water,  one  being  immediately  over  the  other. 
As  the  mill  is  1,500  feet  above  the  south  branch  of  the  North  Yuba  river,  on  a 
very  steep  hillside,  thousands  of  stamps  could  be  driven  by  wheels  placed>one 
below  another  on  the  st«ep  ravine. 

The  mine  can  be  opened  1,000  feet  below  the  present  working  levels  by 
tunnels.  The  ore  now  obtained  is  estnwted  through  a  tunnel,  to  which  it  is 
hoisted  by  steam.  Amalgamation  is  effected  in  the  mortar  and  on  copper  aprons, 
helow  which  are  blankets;  and  the  taihngs  from  these,  after  havinglain  a  week 
to  oxydise,  are  thrown  into  the  battery,  and  it  is  supposed .  that  840  or  $50  per 
ton  are  obtdned  fi'om  them.    They  ai^e  never  worked  sepai'ateJy. 

In  extremely  cold  weather  not  so  mnch  gold  is  obtained  as  in  summer,  and 
the  loss  is  estimated  at  thTce  per  cent.  Since  1856,  $75,000  have  been  ospended 
on  buildings,  $27,000  on  flumes,  and  $5,000  on  roads. 

Keystokb. — The  Keystone  mine,  15  miles  eastward  fram  Downieville,  has  a 
lodo  from  two  to  as  feet  wide,  running  east  and  west,  and  nearly  vertical.  The 
walls  are  of  black  slate,  and  the  qnarta  is  a  yellow  ribbon  reck.  There  is  no 
baiTen  vein-stjjne,  the  walls  pinching  together  at  the  ends  of  the  three  pay  chim- 
neys, which  go  down  peipendiculaiTy.  A  depth  of  550  feet  has  been  reached, 
and  drifts  have  been  run  500  feet  on  the  vein.  A  tHnnel,  to  be  700  feet  long, 
has  been  started  to  strike  the  vein  300  feet  below  the  present  workings.  It  baa 
already  gone  in  400  feet.  The  gold  is  fine  and  free  and  evenly  distiibnted 
tlnoagh  thu  pay  chimney,  except  one  streak  in  the  middle,  which  is  the  richest. 
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The  seams  in  the  quartz,  instead  of  being  parallel  with  the  direction  of  the  vein, 
cross  at  an  angle.  The  average  yield  is  $17  per  ton,  and  15  tons  are  crushed 
per  day.  The  mill  was  erected  in  1867,  with  eight  Btamps,  and  four  were  added 
in  1866,  making  12  in  all.  The  pidp  is  amalgamated  in  the  mortar  and  on  cop- 
per aprons,  from  which  it  passes  over  blankets,. and  the  tailings  from  these  are 
worked  in  Knox's  pan. 

Pbimeose. — The  Primrose,  3,700  feet  long,  is  two  miles  north  of  the  Sierra 
Buttes,  on  a  vein  wliioh  runs  east  and  west,  dips  a  little  to  the  south,  and  Js  from 
1  foot  to  40  feet  in  width.  The  walls  are  hard  and  smooth.  A  depth  of  150 
fnet  has  been  reached,  and  diifts  have  lieen  run  on  the  vein  250  feet.  There  is 
one  pay  ohimuey,  50  feet  long  at  the  surface,  horizontally,  and  S50  at  the  deepest 
workiags,  A  12-stainp  mill  was  built  In  1858,  but  is  now  so  dilapidated  that  it 
should  be  rebuilt.  The  mine  was  in  a  paying  condition,  yielding  fl5  per  ton, 
when  the  company  purchased  the  adjacent  Good  Hope  mine  foi-  $39,000,  incurred 
a  debt  for  jiayment  with  three  per  cent,  interest,  and  undertook  to  work  the  latter 
mine,  moving  the  mill  to  it.  The  expenses  thus  made  overwhelmed  the  company, 
and  mine  and  mil!  were  sold  for  debt.  The  total  yield  of  the  Primrose  mine  has 
been  $326,000,  and  it  is  generally  considered  in  Sierra  county  a  valuable  mine. 

MmE3  NEAB  THE  SiEEEA  BniTES. — Chipp's  mine,  1,100  feet  long,  near  the 
8ie.n-a  Buttes,  is  on  a  vein  three  feet  wide,  with  an  east  and  west  course.  It  haS' 
been  worked  irregolarly  since  1858,  and  the  yield  has  been  irregular,  sometimes 
large  and  sometimes  small.  A  depth  of  200  feet  has  been  reached.  There  is  a 
four-stamp  mill,  which  was  built  in  1858. 

The  Bigelow  mine,  east  of  the  Sierra  Buttes  mine,  and  supposed  to  be  on  tho 
same  vein,  has  a  four-stamp  mill,  which  has  been  idle  foiu:  or  five  years. 

About  600  feet  east  of  the  Sien-a  Buttes  lode,  and  near  the  mine  of  that  name, 
was  found  in  1865  a  pocket  of  gold  in  oohvous  clay,  with  no  vein-stone,  but  with 
well-defined  walls.  The  pocket  yielded  $13,000  gross  and  $10,000  net.  The 
yield  was  from  $300  to  $700  per  day  to  the  man  while  it  was  worked. 

3IrKES  NEAE  Alleghujy  AND  MINNESOTA. — The  Biiggs  quartz  mine,  half 
a  mile  above  Minnesota,  has  a  vein  two  feet  wide,  rnnning  east  and  west.  An 
eight-stamp  mUl  was  built  in  1863,  and  is  now  idle.  The  best  yield  of  the  quartz 
was  $7  per  ton,  and  tho  assay  value  about  $20. 

The  French  mine,  one  miio  southeast  of  Minnesota,  has  a  vein  four  feet  wide, 
very  rich  in  spots.     A  15-stamp  mill  was  erected  in  1863,  but  is  not  ranning 

The  Rainbow  mine,  near  Chipp's  Flat,  was  found  in  a  gravel  tunnel  2,000  feet 
from  the  mouth,  and  from  that  an  incline  was  nm  down  the  vein.  The  rook  is 
rich,  but  the  shaft  incline  is  filled  with  water,  and  there  are  many  disadvantages 
in  working  a  mine  situated  like  this  one.  An  eight-stamp  mill  was  erected  in 
1858,  and  has  stood  idle  four  or  five  years. 

Tbe  Oak  Flat  mine,  on  ICanaka  ci'eek,  one  mile  from  Chipp's  Flat,  has  a  vein 
four  feet  wide  running  east  and  west.  There  ai«  two  tunnels,  each  500  feet  long, 
and  work  is  now  being  done  on  the  lower  tunnel  to  open  the  mine.  A  four-stamp 
mill  was  built  in  1862,  was  afterwards  torn  down,  and  is  now  to  be  rebuilt. 

The  Newell  quartz  mine,  on  Kanaka  creek,  one  mile  above  Chipp's  Flat,  has 
a  10-stamp  mill,  which  is  standing  idle,  waiting  for  the  opening  of  the  mine. 

The  American  Hill  mine,  fom'  miles  east  of  Minnesota,  has  a  vein  five  feet 
thick  on  an  average.  A  six-stamp  mill,  built  in  1858,  paid  well  for  a  tiine,  but 
was  sold  for  debt  and  has  been  idle  for  eight  months.  . 

The  Union  mine,  in  Wet  ravine,  one  mile  from  Alleghany,  has  a  pocket  vein 
18  inches  wide.  It  has  yielded  $75,000,  including  $15,000  taken  out  in  a  hand 
mortar.  There  is  an  eigh1>stamp  mill,  which  was  built  in  1864  and  has  been 
idle  three  or  fonr  months.  The  vein  runs  east  and  west,  and  tlie  mine  is  troubled 
with  water. 

The  Ironside  mine,  seven  miles  east  of  Alleghany,  is  reputed  to  be  rich  a 
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refractory  ore.  ,  An  eiglit-atamp  mill,  built  in  1864,  raa  two  montiis  and  La3- 
since  been  idJe. 

l.lie  Twenty-one  raine,  on  Kanaka  creels,  one  milo  below  Alleghany,  has  pro- 
daced  little.     A  four-stamp  mill  built  in  1866  is  standing  idle. 

The  OoBsolidated  mine,  on  Jim  Crow  oaiion,  east  of  Alleghany,  has  a  vein, 
but  very  little  gold.  A  16-stamp  mill,  erected  in  1863,  has  been  taken  down, 
and  is^to  be  moved  to  a  vein  above  Forest  City.  The  Consolidated  Mining  Com- 
pany of  San  Francisco  spent  $90,000  on  their  mine  and  mill. 

Mines  neak  Downibvillb. — The  Wheeler  mill,  near  Downie\'ille,  is  stand- 
ing idle.     It  once  had  eight  stamps,  and  now  has  but  four. 

Ttio  Gold  Bluff  mine,  two  miles  above  Dowiiieville,  is  being  opened  by  a 
timnel.     There  is  a  12-stainp  mill  standing  idle. 

The  Kanaka  mine,  six  miles  east  of  Downieville,  is  standmg  idle,  with  a 
^•stamp  mill,  the  property  of  a  New  York  company. 


SECTION    II. 

YUBA   COUNTY. 

The  greater  part  of  Tuba  county  is  valley  land,  but  the  eastern  end  roaclies 
to  a  considerable  altitude  in  the  Sierra,  Camptonville  being  4,200  feet  above  the 

The  connty  debt  is  $200,000,  and  the  State  and  county  tases  together  are 
S3  17. 

The  principal  mining  towns  are  Brown's  Valley,  Timbuctoo,  Smartsville, 
Sucker  Flat,  end  Camptonville. 

Oampton,  Beown's,  a\d  Hansonvtlle. — Camptonville  is  an  old  channel 
which  appears  north  at  Brandy  City,  in  Sien'a  connfy,  and  sonth  at  San  Juan, 

Nevada  county.     At  Camptonville  it  appears  near  the  top  of  a  high  ridge,  and 

nearly  worked  out.  There  are  three  hydraulic  companies  at  work  there,  each 
using  about  300  inches  of  water.  The  shipment  of  gold  from  Camptonville  is 
now  about  |500,000  per  year;  seven  years  ago  it  was  $700,000. 

Brownsville,  in  the  northeastern  part  of  the  county,  had  ravine  diggings,  which 
are  nearly  exhausted.     There  are  now  numerous  orchards  in  the  neighborhood. 

Hansonville,  fonv  miles  south  of  Brownsville,  has  some  ravine  and  some  quartz 
claims.  About  $10,000  have  been  taken  out  of  qnartz  pockets  in  hand  mortal's. 
Seventy-five  inches  of  water  are  used  for  irrigating  vineyards. 

Tuba  Bjvee. — The  Yuba  river,  which  was  once  lined  with  numerous  large 
mining  towns,  has  now  been  filled  to  a  depth  of  70  feet  with  gravel  from  the 
hydraulic  mines,  and  the  sites  of  all  the  river  camps  are  now  buried.  There 
were  13  bare  on  the  river  within  the  present  limits  of  the  connty,  and  all  rich. 
At  Parke's  bar  in.  1853,  there  were  eight  companies  at  work  in  the  river  bed,  mth 
$318,000  invested  in  dams,  flumes,  pumps,  &c.,  and  with  200  hired  laborers.  The 
total  number  of  voters  was  over  400,  and  the  gold  yield  daring  part  of  the  sommer 
was  about  $10,000  per  day.  TheOhioCompanytookout$96,000in  the  season; 
the  Canal  Company;  $108,000;  the  Squaw  Company,  $60,000;  the  Excelsior 
Company,' $89,000;  the  Patch  Company,  $60,000.  The  CAual  Company  in  1851 
paid  $150,000  dividends.  These  fibres  are  derived  fi-om  notes  taken  in  1852, 
by  Lyman  Ackley,  ^q.,  who  was  at  that  time  State  censas  ageiit  for  Yuba  county. 

The  Suckbe  Flax  Chaknel. — ^The  leading  mining  district  of  the  county 
is  at  Smai-tsville,  which  has  Timbuctoo,  a  mile  distant  on  the  west,  Sucker  Flat, 
lialf  a  mile  to  tho  north,  and  Mooney  Flat,  two  miles  east.  Jta  old  channel  from 
600  to  1,000  feet  wide  rons  through  Timbuctoo,  Sucker  Flat,  and  Mooney  Flat, 
leaving  Smartsville  to  the  southwest.    The  bottom  of  this  channel  has  not  been 
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worked  for  anydistanecj  and  therefore  its  coui-so,  wbetier  to  tlie  soatheasi  or  tlio 
northwest,  lias  not  been  ascertained,  bnt  it  is  pi-esumed  tliat  it  ran  to  the  north- 
west. From  Suokei-  Flat  to  Tunbuctoo  there  is  a  ridge  composed  entirely  of 
auriferous  gravel,  except  a  stratnm  of  white  cement,  as  it  fe  usually  called,  about 
150  feet  below  the  surface.  This  cement  is  from  15  to  30  feet  thick,  aad  contains 
a  little  gold. 

TiMBUCTOO. — The  claims  at  Timbnctoo  are  the  follomng,  beginning  at  the 
west,  and  running  eastward  on  the  old  channel : 

Mr.  Warren  had  an  original  location  of  125  by  100  feet,  but  this  was  not  largo 
enoiigh  to  jastify  the  expense  of  the  preparation  necessary  for  hydraulic  washing, 
and  ho  purchased  others  adjoining,  and  thepresentWarrea  Company  own  500  feet 
squaie,  with  a  bed  of  gravel  130  feet  deep.  Forty  feet  at  the  surface  are  of  gravel 
and  boulders,  then  comes  pipe-clay,  30'  feet  deep,  and  then  a  deep  stratum  of 
.  bine  cement,  which  is  richest  near  the  bed  rook..  Drainage  is  obtdned  through 
ail  open  cut,  which  with  the  flumes  and  other  work  and  materials  necossaiy  ior 
washing,  cost  $18,000.  The  supply  of  water  is  very  irregular,  but  when  it  can 
be  had,  500  inches  are  purchased  at  an  expense  of  |75  per  day.  Labor,  powder, 
and  other  expenses  amount  to  $150  per  daymoro,  and  the  yield  is  $300  per  day. 
About  10  men  are  employed.  It  is  said  that  $60,000  have  been  paid  for  water 
to  wash  the  ground  of  this  company. 

The  Antone  Company  began  work  in  1S53,  drifting,  and  found  very  rich 
cement,  which,  when  washed  in  a  short  sluice,  paid  them  $50  per  day  to  the 
hand,  though  much  of  the  cement  was  not  dissolved.  A  fence  was  built  to  bold ' 
the  tailings,  which  after  intervals  were  washed  again  and  again,  paying  almost 
as  well  as  at  first.  In  1S54  they  began  to  pipe,  and  the  claim  still  yields  well. 
They  have  paid  $70,000  for  water,  which  they  cannot  always  get  when  they 
^Yoald  like  to  have  it. 

The  Union  Company's  history  is  very  similar  to  that  of  the  Antone.  Their 
claim  has  boon  nearly  as  rich,  and  they  have  paid  more  for  water. 

The  Michigan  Company  have  a  claim  1,000  feet  long  by  500  feet  wide,  which 
has  been  one  of  the  most  productive  in  the  vicinity,  the  total  yield  having 
iKiCu  $500,000,  of  which  $150,000  have  been  paid  for  water,  and  $50,000  as 
dividends.  The  upper  strata  have  been  nearly  all  washed  away,  and  tlio  com- 
pany are  now  running  a  tunnel  to  be  700  feet  long,  through  which  to  wash  the 
Bti-atum  ncKt  the  bed  tocIi;. 

After  passing  several  claima,  we  come  to  the  Babb  Company,  who  have  500 
by  400  feet.  The  surface  of  their  claira  has  been  washed  off  to  a  depth  of  130 
feet,  yielding  $850,000,  of  which  $95,000  went  for  water.  They  have  a  tunnel 
1,100  feet  long,  but  it  is  so  located  that  it  gives  a  bank  only  30  feet  deep  at  the 
front.  The  late  results,  however,  are  very  eatisfactoiy.  One  clean  up  of  SlJ 
days  yielded  $7,800 ;  another  of  19  days  yielded  $7,000 ;  and  a  third  of  gS  days 
gave  $12,000.  They  paid  $90  a  day  for  water,  use  600  inches,  and  employ 
from  8  to  12  men.  They  own  half  of  the  Michigan  tunnel,  and  the  two  com- 
panies mil  make  alternate  rnns  throng  it. 

SUCKEE  Flax  Claims. — The  Bine  Point  Gravel  Mining  Company  have  a  lai-ge 
chum  at  Sucker  Flat,  have  worked  it  nine  yeai-s,  and  have  piped  away  half  the 
area,  60  feet  from  the  surface,  washing. through  an  open  cut.  They  are  nmning 
a  bed  rock  tunnel  to  be  3,270  feet  long  and  110  feet  deep.  This  enterprise  wad 
commenced  in  November,  1S66,  and  will  be  finished  in  two  years,  at  cost  of 
$100,000.  The  depth  of  the  gravel  has  not  been  ascertEuned  pi-edsely,  so  it  is 
uncertain  whether  the  tunnel  will  drain  the  claim  to  the  bed  rock. 

The  Union  Company  have  a  laige  claim,  have  washed  off  one-fourth  of  it  to 
depth  of  60  feet  in  one  part  and  120  feet  in  another.  They  are  not  piping  now, 
and  intend  to  tail  into  iJie  Blue  Point  tunnel  when  it  is  finishe<l. 

The  Blue  Cement  Company  have  a  clahn  500  feet  long,  by  240  feet  wide,  on 
which  they  began  to  pipe  this  yeai",  with  20  men  and  500  inches  of  water.    Their  r 
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present  hajik  ia  33  feet  clccp.  They  are  now  cutting  a  tunnel  30  feet  deeper,  and 
tliey  expect  l-o  tail  into  the  Blue  Point  tunnel  when  it  is  completed. 

The  NevaJd  Kesei-vpir  Ditch  Company  own  about  100  acrea,  Bupposed  to  bo  all 
hydraulic  ground,  on  the  Bine  Lead,  near  SuckorFlat  and  Mooney  Flat,  enongh 
to  last  50  years. 

The  O'Brien  claim  is  1,100  feet  long  on  the  ridge,  and  includes  30  acres.  Tho 
pi-esent  workings  ai-e  140  feet  deep  to  the  white  cement,  and  the  gravel' is  washed 
in  a  sluice  3,000  feet  long.  The  quantity  of  water  used  is  600  inches;  the  yield 
from  $150  to  36250  per  day,  and  tho  net  profit  #15,000  per  year.  A  tunnel 
210  feet  below  the  present  sluice,  to  be  800  feet  long,  and  to  ofHit  $50,000,  has 
been  cut  360  feet,  and  will  be  finished  in  two  years.  This  tunnel  will  bo  deep 
enough  to  drain  tho  bed  rock  for  some  distance  each  way, 

McAllis  and  Gordon  have  700  feet  of  the  ridgo,  and  have  lately  completed  a 
tunnel  1,500  feet  long,  at  a  cost  of  $40,000  to  work  the  upper  lead  or  the  gravel  ■ 
above  the  white  cement,  and  within  175  feet  of  the  surface,  ■  Five  years  will  he 
required  to  work  off  this  upper  lead.  Tho  distance  ftom  rim  rock  to  rim  rock 
across  the  channel  in  this  cl^m  is  1,000  feet.  Seven  men  are  employed,  and 
.  600  inches  of  water  consumed.  A  tunnel  to  work  the  lower  lead  under  the  white 
cement  will  require  three  years'  work. 

The  Taylor  claim,  300  by  600  feet,  is  half  worked  out,  and  has  paid  very  well, 
yielding  with  600  inches  of  water  tvom  $300  to  $400  per  day,  lately  the  latter 
sum.     Six  men  ai-e  employed. 

The  Excelsior  Water  Company  have  a  claim  600  by  1,000  ii-eet,  fi'om  which 
they  have  obtained  $300  or  $400,  and  sometimes  $500  per  day. 

The  Pittsburg  claim  is  2,000  feet  long  on  the  old  channel,  and  is  owned  by 
an  easterneompany,  which  paid  $300,000  in  correnoy  for  it, "  They  are  now  wash- 
ing through  a  tunnel  that  coat  $80,000,  and  the  daily  yield  is  reported  to  be  $668, 
with  600  inches  and  12  men.  The  present  bank  is  ody  30  feet  deep,  and  a  new 
tunnel,  to  be  76  feet  lower,  'and  1,600  feet  has  been  out  400  feet,  and  two  shafts 
Lave  been  commenced  on  tho  line,  so  as  to  have  fonr  additional  working  faces. 

Smaexsville  Blue  Geavel. — The  Smartsville  Blue  Gravel  Company  Lave 
a  oltum  of  about  150  acrea  at  Sucker  Flat.  The  channel  is  at  least  300  yai-ds 
wide,  and  ite  depth  has  never  been  ascertained  precisely.  On  the  bed  rook  lies 
a  stratum  of  bareen  blue  cement,  5  or  10  feet  thick,  containing  lai^e  boulders 
of  granite  and  slate.  Next  comes  a  stratum  of  Lard  blue  pay  cement,  contEuning 
large  bonldei-s  of  slate  kcap  and  granite,  a  few  pebbles,  including  some  of  qnaita, 
.  and  much  qnarta  sand.  It  requires  an  experienced  eye  to  distmguish  this  from 
the  lower  layer,  but  it  m  important  to  know  tLeir  precise  limits,  for  all  of  the  pay 
cement  is  to  be  washed  away,  and  all  of  the  barren  left  in  its  place.  Then  cornea 
a  stratum  of  soft  blue  cement,  55  feet  deep,  softer  on  the  northern  side  of  the 
channel,  and  in  places  where  the  bed  rock  is  lower  than  elsewhere.  There  are 
very  few  bonldera  in  this  stratum,  and  the  pebbles  are  mostly  of  slate,  and  less 
than  two  inches  in  diameter.  Tho  largest  gravel  and  the  richest  pay  in  thia 
layer  are  found  near  tho  top.  There  aie  great  variations  in  the  hardness,  hut 
none  is  soft  enough  to  pipo  down. 

The  top  stratum  is  fine  red  gravel,  from  25  to  75  feet  deep,  softer  than  the 
blue,  but  stiU  not  soft  enough  to  pipe.  The  pebble  are  mostly  of  slate,  green- 
stone, and  quartz,  the  last  very  fine. 

Many  trees  ai-e  found  in  the  claim,  some  carbonized,  others  partly  rotten,  and 
partly  replaced  by  snlphurets  of  iron.  There  are  no  petrifactions  and  no  human 
bones  or  ai'ticles  showing  human  workmanship. 

■  Powder  is  uaed  more  extensively  here  than  in  any  other  hydraulic  claim,  prob- 
ably more  than  in  any  other  mine  in  California.  AJl  the  strata  are  too  hard  to  be 
piped  down  with  economy,  and  some  of  them  are  so  hard  in  places  that  the  pipe 
would  scarcely  affect  them.  So  much  powder  has  been  used  here  that  its  employ- 
ment is  reduced  to  a  system.    The  quantity  of  powder  for  the  blast  depends 
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■upon  tlie  deptii  of  the  hank  and  the  surface  area  to  be  loosened.  If  tte  bank 
is  60  feet  deep  a  tunnel  four  and  a,  lialf  feet  liigb.  and  two  and  a  half  wide  may 
be  run  in  75  feet ;  a  oross-drift  60  feet  long  is  cut  across  the  end  at  right  angles, 
and  another  similar  croas-drift  of  equal  length  55  feet  from  the  mouth  of  tlio 
tunnel.  30,0  tegs  may  be  used  in  snch  a  blast,  all  distributed  along  in  the  cross- 
drifts  and  in  the  tujmel  beyond  the  fii-st  cross-drift.  20  kegs  near  the  intersec- 
tion are  opened  by  taking  out  the  heads ;  tlie  others  are  left  closed,  with  the  cer- 
tainty that  they  will  all  be  opened  by  the  espltsion  of  the  20.  From  the  inter- 
section to  within  10  feet  of  the  mouth  wooden  troagha  two  inches  wide  and  deep 
inside  are  laid,  and  a  liberal  supply  of  powder  is  poared  in,  leading  to  an  open 
keg.  The  10  feet  next  the  montli  are  ImA  carefully  with  a  fuse,  and  for  that 
distance  the  tunnel  is  filled  in  with  dirt.  When  the  blast  is  fired  a  doll,  heavy 
sound  is  heard,  the  eartli  rises  slowly  about  10  feet;  it  then  settles  down,  leaving 
a  dust  behind  it,  and  on  examination  an  area  about  130  leet  square  will  be  found 
all  shattered.  , 

By  blasting,  the  water  is  enabled  to  carry  off  twice  as  much  dirt  as  it  would 
otherivise ;  and  as  500  inches  of  water  are  nsed  at  an  expense  of  175  per  day, 
there  is  a  vast  saving.  The  cost  of  jwwder  is  large,  as  about  10,000  pounds  are 
oonsnmed  monthly  on  an  average  in  this  one  claim.  After  the  gixjund  has  been 
blown  the  pipes  can  biing  down  more  than  they  can  cany  away,  so  ahout  one- 
third  of  the  water-  is  allowed  to  i-un  down  over  the  bank,  while  the  i-emainder  is 
thrown  through  the  pipes. 

The  portion  of  the  claim  worked  is  a  hole  200  yards  wide,  600  long,  and  100 
feet  deep  in  the  hill  or  ridge.  The  dirt  from  this  hole  has  bepn  carried  off  through 
a  tunnel  1,700  feet  long,  and  without  a  tunnel  it  would  have  been  impossible  to 
wash  away  the  immense  mass  of  gravel.  At  first  a  hole  was  washed  75  leet  deep, 
and  then  another  75  feet  deeper,  and  thus  there  is  a  bench  in  the  cliam. 

For  the  sake  of  economy  in  washing  it  is  customary  to  have  three  places  to 
work  upon  at  a  time,  so  that  after  the  pipes  have  been  playing  for  two  hom's  at 
one  place  they  may  be  turned  upon  another,  and  the  miners  can  then  go  and 
breii  up  with  theii'  picks  the  large  hai'd  lumps  which  the  water  can  neither  break 
up  nor  carry  off. 

The  sluices  have  a  grade  of  7  inches  to  12  feet,  and  are  paved  with  wooden 
blocks  and  boulders  of  basalt-  The  entire  sluice  is  cleaned  up  once  in  fom- 
months,  and  half  of  it  at  intervals  of  two  months.  At  the  cleaaing  up  clean 
water  is  ran  through  so  as  to  cany  off  the  surplus  dirt  and  gravel,  and  the  water 
is  nearly  shut  off.  The  false  sides  are  taken  off  and  washed  with  a  little  water. 
The  wooden  blocks  in  the  bottom  are  set  up  edgewise,  washed  off,  and  taken 
out;  200  inches  of  water  are  turned  on,  and  this  cleans  the  dirt  from  the  rock 
paving,  which  is  taken  out  and  put  to  one  side.  The  sides  of  the  ilnmo  are 
scraped  and  swept.  Boards  10  inches  high  are  fitted  tightly  across  the  sluice  at 
intervals,  and  tough  clay  is  put  at  the  sides  and  bottom,  so  that  no  qnieksilvcr, 
gold,  or  water  can  pass  escept  over  the  top  of  the  board.  This  is  done  before 
the  rock  paving  is  moved.  Two  hundred  inches  of  water  are  now  turned  on, 
andall  the  gold,  amalgam,  quiokeilver,  black  sand,  and  beavjS'  gi-avel  are  col- 
lected above  the  boards.  As  they  have  thi-ee  tons  of  quioksilvei-  in  ,the  sluice 
at  a  time,  and  expect  to  find  at  least  $40,000  of  gold  at  a  large  clean-up,  the 
operation  requires  some  work.  The  usual  time  consumed  in  the  cleaning  np  is 
48  hours,  and  three  days  more  elapse  before  the  sluices  ai-e  again  in  running 
order.  There  aie  three' largo  clean-ups  of  about  $40,000  each,  and  three  small 
ones  each  of  about  $25,000,  in  a  year.     Thirty  men  are  employed. 

The  total  yield  since  March,  1864,  when  the  claim  became  productive,  has 
been  about  S1,000,000, 

The  report  of  1866  gave  a  brief  histoiy  of  the  claim  and  some  details,  which 
it  is  not  necessaiy  to  repeat  now. 

SiCAED  Flat. — Sicai-d  Flat,  on  the  north  bank  of  tho  Tuba  river,  two  n 
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from  Timlmctoo,  has  hydraulic  diggings  in  a  bed  of  gravel  90  feet  deep.  The 
liest  pay  is  in  a  bed  of  gray  gravel  from  4  to  10  feet  deep  on  the  hed  rock,  but 
nono  of  it  is  rioh  enongh  to  pay  for  drifting.  The  bomders  ai'e  of  trap,  and 
seldom  weigh  more  than  100  pouads.  The  widest  pai-t  of  tlie  channel  is  400 
yards  wide  On  the  surface,  but  the  bottom  has  not  been  rea«hed  on  the  north- 
eastern side.  Thei-G  is  not  enough  pressure  to  pipe  well,  and  the  dirt  is  not  soft 
enough  to  dissolve  entirely  at  the  first  washing;  thongh  in  most  claims  it  gets 
only  one.  In  many  claims  tunnels  and  cross-diifts  six  feet  high  are  cut  at  inter- 
vals of  8  or  13  feet  each  way,  and  in  three  or  four  days  the  pillars  give  way  and 
the  gravel  above  is  well  broken  up  by  the  fall.  General  rumor  says  that  Sicaid 
Flat  has  never  paid. 

The  Lower  Diggings  claim,  on  the  southwest  end  of  the  Flat,  is  400  feet  square, 
uses  (!00  inches  of  water  in  the  spring,  and  employs  nine  men.  ITae  water  is 
supplied  by  a  ditch  belonging  to  the  chum.  The  yield  for  the  season  of  1866-7 
was  $13,000,  and  the  expenses  for  the  season  werc  about  $1,000  per  inoiith. 

The  Grates  clium,  360  by  400  feet,  and  the  Black  claim,  200  by  400  feet, 
have  not  been  worked  for  thi-ee  years. 

On  the  side  of  the  li^e  facing  Parl^s's  Bar  is  the  McQueen  claim,  800  by  400 
feet,  with  a  ditch  carrying  600  inches  of  water  belonging  to  it.  This  claim, 
when  last  worked,  yielded  no  profit. 

The  Union  claiia  has  not  been  worked  for  mx  or  seven  years. 

Beowh's  Valley. — Brown's  Valley,  11  miles  northeastward  from  Marysville, 
and  about  500  feet  above  the  level  of  the  sea,  is  a  lich  quartz  district. 

The  Daniel  Webstei'  Company  have  3,600  feet  on  the  Jeffei'son  lodo,  have 
gone  dowu  90  feet,  and  there  stopped  work  thi-ee  years  ago.  They  are  now 
reorganizing  and  preparing  to  start  again. 

The  Pacific  has  600  feet-,  went  down  60  feet,  and  is  doing  nothing.  The  claim 
has  been  in  litigation  fqr  five  years. 

Jeppbeson, — The  Jefferson  mine  is  780  feet  long  on  the  Pennsylvania  lode, 
which  has  yielded  roost  of  the  gold  obtained  in  Brown's  valley.  The  vein  nins 
north  and  south,  dips  45°  to  the  east  with  the  course  and  cleavage  of  the  slates, 
and  has  two  main  branches  "which  unite  at  a  depth  of  360  feet  in  the  Pennsyl- 
"  vania,  and  on  the  surface  at  the  north  end  of  tliat  mine  and  at  the  southend  of 
the  Jefferson.  The  eastern  branch-  has  mostly  bluish  quartz,  and  is  not  dis- 
tinctly traceable  within  90  feet  of  the  surface  at  the  shafts  of  the  Jefferson  and 
Pennsylvania  mines.  The  western  branch  has  mostly  yellowish  quarta.  Each 
branch  in  places  is  10  feet,  wide  or  more. 

The  width  in  the  Jefferson  mine  varies  from  1^  to  14  feet,  with  an  average  of 
six  or  seven  feet.  The  main  incline  is  down  612  feet,  and  drifts  have  been  run 
400  feet  on  the  vein.  A  fine  pay  chimney^  found  near  tbe  northern  lino  was  1 00 
feet  long  at  the  surface,  and  160  feet  down,  enlarged  so  as  to  be  nearly  300  feet 
long  horizontally,  and  maintained  the  same  width  to  the  300-foot  level,  whta-e  it 
seemed  to  split. 

The  yield  at  the  surface  was  sometimes  as  high  as  tiO  per  ton,  and  for  sninll 
bodies  of  ore  oven  rose  to  $300,  but  during  the  last  four  years  has  at  no  time 
exceeded  $15.  The  foUomng  table  shows  the  yield  of  the  mine  since  it  lias 
been  in  the  hands  of  the  present  company,  for  the  several  mme  years  ending 
December  Ist; 
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The  year  1S63,  in  tlie  above  table,  began  on-tlie  13th  September,  when,  the 
company  took  possession ;  and  the  year  1867  comes  down  only  to  the  iirst  of 
October.  Before  September  13, 1863,  the  yield  had  beeu  abont'S 1 30,000,  malt- 
ing the  total  production  of  the  mine  S539,000. 

In  1,300  tone  of  ore  there  is  one  ton  of  sulpturets,  which  yield  $230  of  gold 

The  flnoness  of  the  gold  at  the  surface  was  840,  and  at  COO  feet  below  it  is 
8G  3  to' 865. 

The  mill  has  12  stamps  and  three  Harney  pans.  About  four  and  a  half  per 
cent,  of  the  total  yield  is  obtained  from  the  pans.  There  are  two  engines,  one  of 
60  and  the  other  of  30-horse  power.  In  this  mill  the  scraps  of  iron  found  in  the 
mortar,  consisting  of  fragments  from  the  shoes,  dies,  shovels,  piclts,  hammers, 
and  drills,  are  oarefnlly  saved,  on  account  of  the  particles  of  gold  diivon  into 
their  interstices  while  they  are  battered  about  in  tlio  ore.  From  80  to  30  pounds 
are  eoUected  in  a  month,  and  after  being  digested  in  ■warm  sulphuric  acid  until 
a  quarter  of  an  inch  is  eaten  off  the  surface,  they  yield  about  $3  of  gold  for 
every  pound  of  iron.  The  larger  scmps,  before  going  into  the  a«id,  were  brobea 
up  mth  a  sledge  hammer.  The  shoes  and  dies  contained  the  gold  chiefly  on  the 
face,  and  these,  instead  of  being  hroken  up  and  put  into  acid,  were  boiled  half 
an  hour-  in  water,  and  then  they  were  hammei'ed  and  the  particles  of  gold  fell 
out  of  tlie  interstices. 

In  a  diagram  the  Pennsylvania  shaft  is  shown  ranning  down  into  the  ground 
claimed  by  the  Jefferson.  The  two  companies  agree  about  their  boundaiy  line 
at  the  surfiice,  but  they  have  a  dispute  as  to  the  direction  of  the  line  below  the 
surface ;  and  the  Pennsylvania  Company  having  taken  some  valuable  quart.z  from 
tho  disputed  ground,  tho  Jefferson  Company  have  sued  tliem  for  $100,000,  its 
alleged  value.  The  main  question  in  the  suit  relates  to  the  direction  of  the  vein. 
If  UiG  plane  of  the  lode  were  vertical — that  is,  if  the  lode  had  no  dip — ^thore 
would  ho  no  dispute  about  the  boundaiy  line  after  the  point  of  junction  at  the 
surface  had  been  agreed  upon,  but  this  vein  dips  at  an  angle  of  45°,  and  the 
direction  of  the  boundary  depends  on  the  direction  of  the  vein.  If  the  vein  runs 
with  tho  meridian  the  boundary  plane  would  be  parallel  with  the  equator.  We 
have  no  express  provision  in  our  statutes  relative  to  the  legal  point,  but  tho  courts 
will  no  doubt  decide,  when  the  question  is  raised,  that  the  limit  of  a  lodo  mine  is 
a  line  made  by  a  vertical  plane  passing  thi-ough  the  vein  at  right  angles  to  its 
horizontal  direction.  If  a  book  is  set  up  vertically  on  a  table  and  another  dip- 
ping at  an  angle  of  45"  is  pushed  against  its  side,  tho  end  of  the  sloping  book 
will  not  fit  against  the  other  unless  the  two  books  meet  at  right  angles.  Put  up 
two  books  sloping  at  43°  so  as  to  touch  at  the  upper  comers,  with  a  difference  of 
10°  or  15°  in  their  d'rection,  and  their  ends  will  show  how  the  boundary  lines 
of  mines  run  in  different  directions  according  to  the  course  of  tho  lodo.  Tho 
Jefferson  and  Pennsylvania  agree  at  the  surface,  but  500  feet  down  thei'e  are 
50  i'eet  of  vein  in  dispute  between  them. 

Pennsylvania. — The  Pennsylvania  Company,  incorporated  at  Marysville, 
has  1,300  feet  on  the  Pennsylvania  lode  and  its  branches,  adjoining  the  Jeffer- 
son on  the  north ;  and  it  is  supposed  that  several  pay  chimneys  fouud  on  tho 
latter  mine  dip  into  the  Pennsylvania. 

A  depth  of  600  feet  has  been  reached  on  an  incline,  and  drifts  have  been  run  200 
feet  ou  the  vein.    Two  pay  chimneys  are  worked,  and  two  others  have  been  found. 

The  company  commenced  work  in  1863,  ran  down  110  feet  on  the  Pennsyl- 
vania lode,  then  struck  across  into  the  Jefferson,  spent  $75,000  before  getting 
any  return,  and  then  spent  $75,000  of  the  net  receipts  in  opening  the  mine  and 
building  the  mill.  No  dividend  has  been  paid  yet,  and  the  S75,000  expended 
on  the  mine  and  mill  have  not  been  reimbursed.  During  tho  last  ten  months, 
according  to  the  statements  of  the  president  of  the  eorapaaiy,  the  net  yield  above 
ordinary  expenses  has  been  87,500  per  month.    The  avei-age  yield  at^wosont  iai 
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$15  por  ton;  the  amcnmt  crushed  per  montli  from  900  to  1,000  tons;  tho  ordinary 
expenses  $4,500,  leaving  S10,000  net  per  month. 

There  ia  one  ton  of  eulphureta,  contjuning  81,000,  in  1,000  tons  of  quartz.' 

The  mill  has  16  stamps,  is  situated  on  tho  south  end  of  the  olaira,  and  is  driven 
by  a  steam  engine  of  100  horse-power.  The  quartz  is  hoisted  by  steam.  Amal- 
gamation is  effected  in  the  mortar  and  on  a  copper  apron,  below  which  are  blankets, 
and  the  tailings  fi-ora  these  are  ground  in  fom-  Chile  mills.  Wheeler  and  Itan- 
dall  pans  are  now  being  set  up  as  preferable  to  Chile  milla. 

An  experiment  was  made  by  grinding  all  the  blanket  washings  from  the  16 
stamps,  two  hours  for  each  charge,  in  the  Chile  mills,  and  the  yield  was  eight 
ounces  of  gold  in  a  month.  Then  half  the  tailings  were  ground,  four  hours  to 
a  chai-ge,  and  the  yield  was  200  ounces  in  a  month.  Again,  all  the  pulp  from  a 
font-stamp  battery  was  allowed  to  run  with  a  continuous  charge  and  discharge 
through  a  Chile  mill,  and  not  one  ounce  was  caught  in  two  weeks.  The  ore  was 
the  Bame  in  quality  aod  quantity,  and  the  amount  caught  in  the  mortar  during 
these  experiments  was  the  same  per  week. 

Ia  tho  middle  of  the  Pennsylvania  claim  is  an  incline  180  feet  deep,  with 
pumping  and  hoisting  works  and  a  15  horse-power  engine.  A  raili-oad  carries 
the  ore  from  this  incline  to  the  mill. 

In  the  Pennsylvauia  mill  the  Von  Muller  amalgamator,  invented  by  tho  presi- 
dent of  tho  company,  ia  used.  It  is  a  box  three  feet  long,  a  foot  wide,  and  a 
foot  deep,  with  a  board  set  into  the  ends  and  going  to  within  an  inch  of  tho  bot- 
tom. Quicksilver,  half  an  inch  deep — about  80  pounds — is  put  into  tho  box, 
■which  is  then  set  under  the  sluice,  below  the  amalgamating  apparatus  and  tlio 
lilantets.  The  pulp  pours  into  the  box  above  the  board,  has  to  pass  undei'  tho 
board  and  then  up,  escaping  over  the  lower  fiide,  which  is  not  quite  so  high  as 
the  ends  or  upper  side.  This  amalgamator  requires  little  attention,  and  always 
catches  enough  gold  to  pay. 

The  Chile  mills  have  cast-iron  basins,  cost  $490  each,  work  a  charge  of  100 
pounds  in  four  hours,  and  make  10  revolutions  per  minute. 

The  Wheeler  and  Eandall  pane  grind  a  chaise  of  1,200  ponnds  in  four  hoius, 
and  cost  S.'iOO,  Long  grinding  is  very  unportant  for  those  ores  in  which  tlie 
quai-tz  is  very  fine. 

Other  Qoaetz  Mnnss  or  Ttiba. — The  Bumside  Company  have  800  feet, 
went  down  40  feet,  but  suspended  work  when  the  panic  of  1864  came,  and  are 
preparing  to  start. agtuu. 

The  Paragon  Company  have  1,800  feet,  did  some  work  previous  to  the  panic, 
and  have  done  nothing  since. 

The  OpMr  Company  have  1,200  feet,  and  have  had  the  B£ime  history  as  the 
Paragon. 

The  Kattleanake,  formerly  the  Tuba  mine,  is  1,600  feet  long.  The  vein  ia 
two  and  a  half  feet  wide,  and  a  depth  of  140  feet  hag  been  reached.  There'is 
a  30  horse-power  engine  for  hoisting.  A  yield  of  $18  per  ton  was  obtained  fi-om 
1,500  tons.    The  company  are  preparing  to  build  a  mill. 

The  Dannobroge  mine,  2,400  feet  long,  is  oa  a  lode  which  runs  northeast  and 
southwest,  and  intersects  the  Pennsylvania  lode  at  the  north  end  of  the  Penii- 
sylvania  mine.  The. vein  is  three  feet  wide,  and  it  dips  to  tho  northwest  at  an 
angle  of  40°.  Only  one  pay  chimney  has  been  discovered,  and  that  is  150  feet 
long,  horizontally,  with  hard  white  flmty,  quartz,  coutajaing  manyfino  specimens, 
and  averaging  $15  or  120  per  ton — ^the  richest  in  Brown's  valley.  The  total 
yield  was  $250,000,  according  to  report,  but  the  company  has  had  much  litiga- 
tion and  has  kept  its  affairs  as  secret  as  possible.  Ramor  says  the  superintendent 
had  inetructiona  to  keep  no  books.  Workwaa  stopped  in  1865,  and  was  resumed 
in  July  of  this  year.  A  depth  of  500  feet  has  been  reached,  and  drifts  have 
been  run  200  foot  on  the  vein,  Tliere  is  an  eight-stamp  mill,  with  two  Chile 
mills  and  an  engine  of  20  horse-power. 
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Half  a  mil  we  t  f  tt  P  nn  1  inia  mme  is  the  Swoet  Vengeanco,  8,400 
ftl  nail      hli      ns       tliivest  and  southeast,  and  dips  40°  to  the 

nthtTtym  dwk      1863,  spent  $80,000,  extracted  $25,000 

t  ti  rm  n  1  t  p2  e  I  w  1  tw  years  ago.  Many  lich  Epedmens  have 
I  nltanlfmtlinu  ndf  x  months  it  paid  expenses.  A  depth  of 
00  t    t  h     b  ahd    Inlt   h       been  run  350  feet  on  the  vein;  and  tlicre 

20   tani  null 

The  Bayerqne  clium,  one  mile  east  of  Brown's  valley,  has  readied  a  depth  of 
100  feet,  and  lias  quartz  that  yields  $18  per  ton.  Some  of  the  rock  has  been 
crushed  at  the  Dannohroge  mill. 

On  the  same  lode  is  the  Anderson  mine,  which  is  being  opened.  The  quartz 
is  rich  in  sulphurets. 

West  of  Brown's  valley,  at  Pi'airie  diggings,  are  hundreds  of  quarta  clsums, 
which  were  prospected  a  little  in  1863  and  abandoned  in  1S64. 

At  Dobbin's  ranch  is  the  Bateman  mine,  which  has  a  vein  18  inches  wide,  and 
yields  $30  per  ton.  There  is  a  five-stamp  mill,  which  began  work  in  July  of 
this  year. 

At  Fi-enchtown,  in  a  ravine  between  hvo  steep  mountains,  there  are  many 
quarta  veins,  but  no  mill. 

The  Brown's  Valley  Tunnel  Company  undertook  to  run  a  long  tunnel  into 
the  hill  back  of  Brown's  valley  for  the  purpose  of  prospecting  19  quartz  vema 
which  crop  out  on  tlte  hill,  but  they  were  stopped  by  the  panic  of  1864i  after 
going  200  feet. 

The  Marc  Antony  claim,  a  quarter  of  a  mQo  west  of  Timbuetoo,  had  a  pocket 
that  paid  $5,000  to  a  hand  mortar,  and  nothing  has  been  obtained  since. 

The  Andi'ew  Jackson  quartz  mine,  near  SmartsvUlo,  has  a  10-stamp  mill, 
which  is  not  running.     The  vein  is  now  being  opened. 

The  Deadwood  lode,  one  mile  from  Forbeatown,  and  very  near  the  Butte 
county  line,  is  four  feet  wide,  and  has  yieliSed  85,000  in  hand  mortars.  Three 
tons  taken  out  near  a  pocket,  and  worked  in  a  miU,  yielded  $30  per  ton.  It  is 
supposed  that  there  is  little  beyond  the  pockets  in  the  lode. 

Brown's  Vallet  Quartz  Regulations. — ^The  records  of  Brown's  Valley 
district  have  not  been  kepf  carefully,  many  alterations  have  been  made  in  the 
rogulationa,  and  there  is  much  doubt  as  to  what  regulations  are  in  force.  The 
reijuu-ement  of  representation  at  annnal  meetings  is  pecuhai. 

On  the  14th  of  robmary,  185,3,  a  meeting  was  held  "to  make  new  laws  to 
govern  the  roinea  in  said  valloy  in  regard  to  working  and  holding  claims."  The 
following  resolution  was  paased  at  that  meeting ; 

Resohed,  That  the  law  passed  Fehroary  Id,  Iffii2,  and  all  laws  previous  to  that  date  regu- 
lating the  working  of  quartz  claims  in  ^o  above  valley  and  vieiDity ,  U  an  arbitrary  and 
despotic  set  of  laws,  and  are  this  day  revoked  by  common  consent. 

Nothing  was  done  at  that  meeting  to  fix-  the  size  of  claims,  or  the  conditions 
under  which  they  could  be  held,  A  clause  adopted  at  this  meeting  requiring  tiie 
poatitjg  of  a  notice  on  the  claim  of  any  company  or  individual  at  the  time  of  loca- 
tion waa  repealed  on  the  31st  of  July,  1853.  On  the  8th  of  August,  1853,  the 
following  resolations  were  adopted  : 

Resolved,  Thei  each  claim  shall  be  entitled  to  a  vote  in  the  mini 
by  the  proper  owner,  or  represented  by  power  of  attorney  from  tl 
tne  object  of  that  power  and  its  limitation. 

Resolved,  That  each  claioi,  in  the  future  aemi-nnnnal  meetings  of  this  district  sball  berapro- 
Bented  in  person  or  by  a  written  power  of  attorney,  otherwise  it  shall  be  forfeited. 

At  a  meeting  held  on  the  I4th  of  August,  1854,  W.  Kinsella  moved  that  all 
claims  that  had  been  worked  since  the  last  meeting  should  be  exempt  feom  the 
necessity  of  being  represented.     The  motion  was  lost. 
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At  a  meeting  held  on  the  4th  of  Jamiaiy,  1864,  the  foUowing  resoliitiona  were 
adopted : 

Resolved,  Tbat  tlie  law  Tequiiing  each  eharefaolder  or  claimant  in  a  company  to  repregeiit 
his  irtdi  vicinal  interest  be,  and  is  hereby,  expanged  from  tlie  record. 

Hesoltmd,  That  any  kaown  member  of  a  company  shall  have  full  power  to  represent  and 
cast  a  vote  of  said  company  to  the  number  of  feet  therein  contouned,  on  alt  questions  pertain- 
ing; to  the  mining  laws  of  Brown's  Valley  district. 

On  the  2d  of  January,  1865,  the  following  resolntioii  was  passed  : 

Resolved,  Tfaat  for  the  better  regulation  of  working  claims,  from  and  after  this  date  it  will 
only  bo  necessary  t«  perform  or  malte  improvementa  on  any  quartz  claim  during  the  year  to 
the  amouuC  of  SlOO,  in  iaS.et  to  hold  the  same,  and  after  snch  work  has  been  done,  the  repre- 
sentation of  claims  annually  will  be  sufficient  to  hold  the  same,  and  all  parties  alter  havinj; 
performed  such  labor  or  improvements  shall  leave  a  written  notice  to  fliat  effect  with  the 
recorder  of  the  district,  the  Bame  to  be  placed  on  record.  Any  claim  tbat  shall  have  performed 
such  ainonnt  of  work  shall  be  considered  exempt,  providing  said  work  was  done  within  the 
past  year. 

On  the  Stii  of  January,  1866,  the  following  reeolution  was  offered  by  Chai'l^ 
Eandum : 

Besohed,  That  for  the  better  regulation  of  claims,  hereafter  any  and  all  claims  shall  hava 
at  least  $5  worth  of  work  or  improvements  perfoiiued  on  each  and  every  claim  of  150  feet 
every  year,  in  order  to  hold  the  same. 

H.  Videaa  moved  to  amend  by  saying  820  instead  of  $5.  The  amendment 
aad  resolution  being  put  to  vote  were  both  lost. 

Mr.  Bandum  moved  to  reconsider,  and  tto  motion  was  carried.' 

It  was  then  moved  by  H.  Leland  to  amend  H.  Videau'a  amendment-hy  having  ^10  worth 
of  work  01  improvement  performed  on  each  and  every  claim  of  150  feet  annually  in  order  to 
hold  the  same,  in  addition  to  the  annual  representation,  and  that  a  sworn  certilicate  of  such 
work  or  improvement  most  berecorded  with  the  mining  recorder  of  this  district,  and  that 
unless  snch  certificate  be  recorded  that  such  work  has  been  done,  then  sack  claim  or'cl^ms 
shall  be  forfeited.    The  amendment  was  th^n  put  and  carried. 

There  is  no  record  that  Vidoau's  amendment,  or  Mr.  Bandum's  resolution,  was 
put  to  a  vote. 

By  a  resolution  adopted  Jan^aiy  3,  1859,  it  was  declared  that  quartz  claims 
shovdd  be  150  feet  on  the  vein,  with  all  the  dips,  angles,  and  spurs. 

On  the  7th  of  January,  1867,  the  following  resolution  was  adopted ; 

Resolved,  That  the  law  requiring  work,  improvement,  or  labor  to  bo  performed  on  claims, 
be  dispensed  with,  and  that  representation  he  sufficient  to  hold  the  same,  Tunning  nntil  the 
first  Monday  of  May,  1868. 

The  following  is  a  copy  of  a  cei'tiiicate  of  represeatatioc,  on  record : 

I  do  hereby  certify  that  I  am  the  agent  and  part  owner  of  the  Brown's  Valley  Gold  and 
Silver  Mining  Company,  aituated  intno  Brown's  Valley  mining  district,  Yuba  county,  Cali- 
fornia, and  that  the  representation,  &c.,  of  the  same  has  been  duly  performed  according  to 
the  district  laws  for  the  years  1864  and  1865. 

G.  H.  LELAKD,  Agcat. 

jANtARY  29,  1866. 

Empiee  QtTAKTz  EeguLjVTIONS. — The  Empire  district,  near  Smarfsville,  has 
the  following  regalations : 

Notice  of  a  cMm  or  location  of  mining  ground  by  iudividual  or  by  a  company,  on  file  in 
the  recorder's  office,  ehal!  be  deemed  equivalent  i«  a  record  of  the  same. 

Each  claimant  shall  be  entitled  to  hoid  by  location  SOO  feet  on  any  lode  in  the  district, 
with  all  its  dips,  angles,  spurs,  offshoots,  outcrops,  depths,  widths,  variations,  and  all  min- 
erals and  other  valuables  conltuned  therein — the  discoverer  of  any,  or  locaCer  on  a  new  lode, 
being  entitled  to  one  cl^m  extra  for  discovery. 

The  locator  of  any  lode  or  ledge  in  this  district  shall  be  entitled  to  hold  oneach^sideof  the 
ledge,  lode,  or  lead,  located  by  him  or  them,  250  feet,  including  any  lateral  veins,  lodes,  or 
ledges,  bearing  minerals  therein.  The  space  of  said  2bO  feet  on  each  side  of  the  main  lead 
sball  bo  considered  as  claimed  by,  and  entirely  belonging  to,  thelocater  orlocaters  of  u  ledge, 
and  his  or  their  assignee,  and  parcel  of  the  aamc  mine. 
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It  Btall  be  the  privilege  cf  any  person  or  persons  or  eonipany,  when  the  vein  lailge  or  lodo 
of  laiBeral  is  not  distinctly  traceable  on  the  Burlace.  to  take  up  the  ground  they  desire  to 
prospect,  stating  in  their  notice  tbe  manner  they  intend  to  prospect  tbe  same. 

Every  clMm,  wbether  by  individual  or  company,  aha!3  bo  recorded  within  10  days  after 
the  daW  of  location. 

It  sliall  be  required  of  each  cotDpftny  holding  ground  in  this  district  to  put  $50  worth  of 
■worit  on  Eaid  ground  in  three  months  from  the  dale  of  recording, 

Wben  any  company  shall  have  done  honest  work  to  tlie  amount  of  ^1 00  upon  their  claima, 
and  shall  cause  an  entry  to  be  made  on  tbe  records  of  this  district,  said  uompany  shall  bo  con- 
sidered as  having  acquired  a  vested  right  in  said  ledge,  which  shall  have  all  the  force  and 
eifoct  in  law  and  equity  aa  other  real  estate  and  proper^.. 

Wben  any  compajiy  has  put  work  to  the  amount  of  S50,  said  work  shiJl  hold  said  claim 
for  one  year. 

Ttese  regulations  were  adopted  January  26,  1SG3.  No  quai'tz  mines  are  now 
worked  ia  the  district. 


SECTIOS   XII. 
BUTTE    COUNTY. 

Butte  is  a  large  county,  which  includes  part  of  the  basin  of  the  Feather  river, 
and  reaches  from  the  Sacramento  river  eastward  to  a  line  where  the  tops  of  the 
ridges  are  about  4,000  feet  above  the  sea.  The  western  pait  of  tlie  coantj'  is  in 
the  lowland  of  the  Sacramento  valley,  and  a  majority  of  the  people  are  engaged 
in  agiicultui-al  pursuits.  The  higher  portions  are  densely  covered  with  pme 
forests,  on  which  most  of  the  CalS'omia  turpentine  and  rosin  have  been  made. 

Oroville,  the  county  seat,  is  eonneoted  by  railroad  with  Marysville,  and  the  latter 
place  will  soon  be  connected  with  Sacramento. 

The  connty  debt  of  Entte  is  $280,000,  and  the  State  and  connty  tases,  $3  30 
for  the  current  year.  ' 

Feather  river  was  extremely  rich  in  early  days,  but  it  is  now  worked  out ;  or, 
at  least,  no  extensive  fluming  or  damming  enteiprise  in  the  river  has  paid  within 
the  last  eight  yeai-a. 

The  town  of  Oroville  stands  on  a  bed  of  amiferous  gravel  which  may  pay  for 
washing  at  some  day, 

Butte  Tjible  Mooktaih. — The  most  prominent  topographical  fcatm-e  of 
Butte  /lounty  is  the  Butte  Table  mountain,  which  rises  at  Lassen's  peak  and  flows 
down  as  a  river  of  basalt  to  Oroville,  where  it  terminates  ori  tlie  north  bank  of 
X''eather  river,  which  it  never  crossed,  or  else  all  south  of  the  stream  has  been 
swept  away,  nnless  cei'tain  peaks  near  Bangor  are  rernains  of  it.  The  course  was 
nearly  south,  and  its  general  elevation  above  the  plain  near  Oroville  is  1,000  feet. 
The  width  averages  about  a  mile,  but  there  are  places  where  branches  extend  a 
considerable  distance  to  the  westward.  The  siyface  declines  about  100  feet  in  a 
mile  to  the  southward  and  about  50  feet  to  the  mile  to  the  westward.  Is  this 
inclination  to  the  westward  due  to  the  accidental  wear  of  the  surface  by  tiio  water, 
or  is  it  caused  by  the  upheaval  of  the  Sierra!  The  inchnation  of  50  feet  in  a 
mile  to  the  westward,  observed  near  Oroville,  may  not  be  found  along  tlio  whole 
couKo;  but  if  it  mai'ks  the  entire  length  of  the  basaltic  stream,  it  would  imply 
an  uphfting  of  the  eastern  side. 

This  Table  mountain,  like  the  similar  one  in  Tuolumne  county,  covers  tho  bod 
of  an  ancient  auriferous  sti-eam,  but  it  is  neither  so  rich  nor  has  it  been  workctl 
so  much  as  the  other  basalt-covered  river. 

Cherokee. — The  principal  mining  camp  on  the  Butte  table  mountsun  is  Cher- 
okee, whore  the  basalt  has  been  denuded  for  a  distance  of  fom'miles,' giving  miners 
an  opportunity  of  getting  down  to  the  auriferous  gravel.  The  strata  here,  accoi-d- 
ing  to  the  observations  of  Charles  Waldeyor,  esq.,  are  the  following,  commencing 
at  the  top:   basalt,  80  feet  high;   pipe  clay  and  sand,  10  feet;   boulders  burned 
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and  vitrified,  18  feet;  sandandclay  mixed  with  quartz  gravel,  20  feet;  pipeclay, 
12  feet;  wbite  qnaila  gravel,  150  feet;  pipeclay,  12  feet;  white  and  yellow  quai'tz 
gi-avel,  100  feet;  aand,  15  feet;  white  and  yellow  quartz  gravel,  200  feet;  pipe 
clay,  30  feet;  qnickaand,  10  feet;  white  qusatz  gravel  and  sand,  10  feet;  reddisli 
qiiartz,  10  feet;  blue  gravel,  from  5  to  40  feet.  The  denudation  at  Cherokee  is 
.  from  300  to  500  feet  deep,  in  some  places  reaching  to  the  top  of  the  upper  layer 
of  white  and  yellow  quartz  gravel,  and  in  others  reaching  down  to  the  raiddle  of 
the  second.  In  no  place  is  the  gravel  leeS  than  200  feet  deep  in  the  middle  of 
the  channel ;  that  is  the  presumption,  for  the  bottom  of  the  channel  has  not  been 
i-ea«hed;  but  the  miners  generally  suppose  that  the  lowest  workings  are  very 
near  the  ttottom.  The  rim-rock  rises  abont  150  feet  above  the  bottom  of  the 
channel,  and  is.  not  cut  through  to  the  bottom  anywhere  by  caBons. 

The  diggings  at  Cherokee  have  been  worked  since  1850,  and  have,  alwaj^ 
paid  moderately  well,  but  there  has  never  been  enough  water.  Most  of  the 
claims  are  suitable  for  the  lijdraulic  process.  The  gravel  and  gold  tear  much 
reeemblance  to  those  found  at  Smarteville. 

Oregon  Gulch  Gold  MJning  Company. — This  is  an  extensive  placer  mine, 
sitnated  at  the  head  of  Morris  Gulch.  The , basalt,  of  which  Table  Mountmn 
chiefly  consists,  covers  an  ancient  river  bed,  extending  from  Cherokee  Flat  in  a 
southwestwardly  direction  for  a  number  of  mil^,  until  it  is  lost  in  the  Sacramento 
valley.  When  the  eruption  occurred  in  this  locality,  the  bed  of  the  ancient  river 
was  the  lowest  portion  of  the  country.  The  basalt-,  occupying  the  river  bed, 
forced  the  water  into  new  channels,  which,  in  process  of  time,  wore  the  erai-ound- 
ing  country  down  to  its  present  level.  Being  of  an  indestmctible  nature,  which 
almost  absolutely  resists  the  action  of  the  elements,  it  protected  the  bed  of 
lie  river  from  denuding  agencies,  and  wo  thus  find  the  river  bed  in  almost 
exactly  the  same  condition  as  when  it  was  overwhelmed  hy  lava  in  remote 
ages. 

The  exceedingly  regular  grade  of  the  surface  of  every  portion  of  this  lava 
flow  not  undermined  by  the  action  of  water  proves  that  the  countrjhas  not  been 
subject  to  any  great  upheaval. 

In  the  course  of  time  the  Sactasaento  river  formed  its  valley  and  the  Feather 
river  cut  its  channel  through  the  rooks  towards  the  mountains,  leaving  the  ancient 
river  beds  over  a  thousand  feet  above  their  present  levels. 

Morris  Gulch  commenced  at  the  Feather  river,  and  out  its  course  to  the  north 
into  the  ancient  river  channel,  gradually  wearing  away  the  bed'  rock,  and  causing 
vast  slides  of  rock,  gravel,  sand,  and  the  basalt  cap  into  its  canon,  whore,  in 
process  of  ages,  all  was  reduced  and  carried  into  tie  Feather  river  in  the  form 
of  sand  and  gravel.  This  gulch  cut  thi-ough  the  richest  portion  of  the  ancient 
gravel  bed,  and  a  largo  part  of  the  gold  rem^s  in  the  gulch,  rendering  it  one 
of  the  richest  gulches  in  California. 

Oregon  Gulch  was  enriched  from  the  same  source.  ' 

Shirmir  Gulch,  on  the  west,  did  not  readi  the  gravel  in  the  old  river  bed,  or 
at  least  that  portion  which  contains  the  pay  stret^. 

Wherever  this  has  been  worked  it  has  proved  rich,  as  just  north  of  Oroville, 
at  the  head  of  Morris  Gulch,  and  at  Cherokee  Flat  for  a  distance  of  over  10 
mites.  Its  width  is  not  definitely  known,  but  at  the  head  «f  Morris  Gulch  it 
must  be  over  a  mile.  At  Cherokee  Flat,  and  near  Oroville,  the  miners  follow 
down  the  bed  of  the  andent  stream,  and  in  a  short  distance  the  water,  having  no 
outlet,  becomes  very  troublesome,  and  will  in  time  prevent  work  from  that  direc- 
tion. But  at  the  head  of  Morris  Guleh  the  miners  follow  up  the  stream,  and 
the  water  drains  off  and  does  not  interfere  with  their  labors. 

This  appears  to  be  almost  the  only  point  where  sufiicient  fiill  can  be  obtfuned 
for  a  good  "damp"  for  hydrautic  mining.  "Dump"  means  a  sufficient  declivity 
frem  tiie  end  of  the  flume  to  cause  the  tailings  or  debris  fi'om  the  mine  to  run 
off  in  natural  channels  and  not  accumulate  at  the  end  of  the  flume.     This  is 
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very  important.  Unless  a  mine  has  a  good  dump,  it  cannot  be  worked  by 
hydiaulics  to  any  advant^e. 

,  The  Oregon  Gulch  Gold  Mining  Company  aro  at  work  at  present  on  &  large 
slido.  and  still  have  a  good  dump.  But  wion  they  follow  the  lead  under  the 
basalt,  they  will  find  the  bed  rook  much  higher  than  where  tbey  are  now  at  work. 
This  wQl  give  them  an  esoellent  dump,  sufficient  to  wash  all  the  gravel  under 
tlio  mountain  up  to  Clierokee  Flat.  The  indicationa  are  that  they  are  at  work 
on  the  western  side  of  the  lead  or  pay  streak,  and  as  they  follftw  into  the  moun- 
tain they  will  get  nearer  its  centre,  where  the  gravel  will  probably  be  richer  than 
where  they  are  working  at  present,  and  much  more  water  will  be  met  with.  This 
will  be  a  great  assistance  in  washing  the  sand  and  gravel.  Except  in  an  abun- 
dant supply  of  wat«r  at  all  seasona  of  the  year,  the  aatm-al  facilities  for  working 
this  claim  are  superior  to  those  of  any  other  claim  of  a  similar  nature  in  this 
vicinity. 

They  have  been  turned  to  good  account  by  the  manager  of  the  company,  Mr. 
William  Hendricks.  All  the  work  has  been  done  in  a  thorough  and  miner-like 
manner.  The  position  of  the  company's  flume  is  lower  than  any  other  in  this 
locality,  so  that,  as  the  work  progresses,  all  the  water  in  the  mountain  must  pias 
through  it ;  this  is  important,  as  Oie  use  of  the  water  in  the  mountmn  will  be  of 
great  value. 

The  scarcity  of  water  in  the  diy  season  wUl  only  delay  the  working  of  the 
mine.  If  water  should  be  brought  in  by  a  ditch  company,  work  could  be  con- 
tinued during  the  whole  year,  which  wonld  be  a  great  advantage,  but  this  would 
in  a  measure  he  neutralized  by  the  cost  of  the  water. 

The  expense  of  bringing  water  to  a  desirable  point,  either  by  pumping  it  up 
from  the  river  or  by  u-on  pipes,  is  so  great  that  it  is  difficult  to  see  any  profit  in 
the  enterprise,  unless  the  mine  owners  in  the  mountain  should  bring  it  in  for 
their  own  use. 

These  mountain  claims  are  among  the  most  enduring  placer  mines  in  California. 
This  ancient  river  bed  is  as  rich  as  the  bed  of  Feather  river;  and  a  company 
owning  half  or  a  whole  mile  of  the  Feather  river  bed,  as  rich  as  it  was  before 
it  was  worked,  would  have  possessed  one  of  the  most  valuable  mines  in  the 
world.  The  cost  of  working  the  old  bed  underthe  mountain  will  not  be  greater 
than  that  required  to  flume  and  drain  Feather  river. 

The  chmate  is  mild  and  healthful.  Mining  operations  can  be  prosecuted  at 
all  seasons  of  the  yeai-.  Being  within  four  miles  of  the  terminus  of  the  Marys- 
villo  and  Oroville  raih-qad,  labor  and  all  supplies  requii-ed  in  mining  can  be 
ohtainod  as  cheaply  as  at  any  other  mining  locality  in  California. 

The  Cherokee  Blue  Gravel  Claim. — The  Cherokee  Flat  Blue  Gravel 
Company  have  a  claim  a  mile  wide  across  the  mountain  by  two  miles  long  on  its 
rxim'se,  south  of  Cherokee.  They  have  been  trying  to  get  int«  the  ohaonel,  but 
have  not  yet  succeeded.  They  started  a  low  tunnel,  which  ran  into  trap  TOck 
ao  hard  that  work  wae  stopped,  and  then  a  shaft  was  sunk  155  feet  deep,  and 
the  water  became  so  troublesome  that  that  had  to  be  abandoned ;  and  then  an 
incline  was  commenced,  and  that  has  reached  the  red  gravel,  which  is  supposed 
to  rest  on  the  blue  cement.  The  claim  is  probably  very  valuable,  but  much  timo 
and  money  may  be  requii-ed  to  open  it.  The  company  is  incoiporated  in  San 
CO.  A  steam  pump  is  used  for  hoisting  water  feom  the  incline.  The  claim 
n  worked  since  1856,  and  the  present  company  have  spent  $70,000.  The 
blue  cement  supposed  to  be  on  the  bed  loclt,  where  it  has  been  reached,  has  yielded 
®8  per  day  to  the  hand,  when  worked  under  great  inconvenience,  and  has  been 
soft  enough  to  be  washed  in  a  sluice  without  crashing. 

The  EtntBKA  Claim. — The  Eureka  Company  cut  a  tunnel  900  feet  long, 
and,  after  nine  years'  work,  got  into  gravel,  but  did  not  succeed  in  making 
■  enough  to  repay  them  for  $40,000  expended.  They  are  not  at  work  now.  The 
tunnel  is  106  feet  below  the  top  Of  the  rim  rock.  hOOqIc 
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The  Cherokee  Clatm. — The  CJierokee  Company,  who  have  a  piping  claim 
in  the  flat,  took  out  $54,000  in  50  days'  washinff  in  1866-  from  a  sti-atam  seven 
feet  deep,  100  feet  wide  and  300  feet  long.  Tne  company  own  50  acres,  have 
piped  away  about  six,  hare  expended  $150,000,  and  have  exti-actod  $500,000. 
They  had  water  to  wash  60  days  this  year,  and  in  one  dry  season  they  could 
wash  only  10  days.  It  is  to  bo  presumed  fi-om  the  yield  of  the  small  part  of 
thoii  claim  already  worked,  that  if  they  had  an  abundant  supply  of  water  they 
might  produce  more  than  any  other  placer  claim  in  the  State. 

Welch  &  Co.,  adjoining  the  Cherokee  Flat  Blue  Gravel  Company,  have  a 
claim  100  feet  squai-e,  from  which  they  have  taken  325,000. 

Diamonds. — Cherokee  has  been  notable  for  the  production  of  diamonda,  a 
'  number  having  been  obtained  here.  They  are  mostly  found  in  the  red  gravel 
next  to  the  blue  cement  at  the  bottom  of  the  channel.  This  ''red  gravel,  as  it 
called,  is  a  stratum  of  tough  red  clay  enclosing  pebbles  of  various  kinds,  mostly 
quartz  and  green-stone.  The  gems  have  not  been  observed  in  this  stratum,  but 
after  portions  of  it  have  been  washed,  they  have  been  picked  up  in  the  sluice. 
Some  persons  have  spent  days  and  weeks  in  hunting  for  diamonds,  but  Without 
avail.  They  are  not  sufficiently  numerous  or  valuable  to  pay  for  a  special  search. 
The  metal  in  the  red  gravel  is  more  valuable  than  the  stones.  If  at  some  intare 
time  there  should  be  an  opportunity  to  wash  much  of  this  stratum,  attention  will 
no  doubt  be  given  to  the  diamonds,  which  might,  under  favorable  drcumstances, 
be  obtained  in  sufficient  quantity  to  i-eward  the  extra  care  required  in  collecting 
them.  Those  found  at  Oherokee  are  neai'Iy  all  clear,  and  so  brilliant  at  the  sur- 
face and  so  regular  in  their  crystal]  katioD,  that  no  doubt  of  their  character  could 
remain  in  the  mind  of  any  one  familiar  with  the  natural  form. 

MoEEis,  KiMSHEW,  ASD  KiMSBEW, — ^Between  Cherokee  and  Oroville  Monis 
ravine  has  cut  deep  down  into  Table  monntsun,  and  has  washed  away  much 
auriferous  gravel,  but  has  not  enabled  the  miners  to.  get  fairly  into  the  channel, 
though  they  have  spent  much  money  in  attempting  to  get  in.  The  ravine  claims 
were  very  rich. 

Nimshew'and  Kimshew  are  places  north  of  Cheroke«  where  tunnels  have  been 
run  in  to  strike  the  old  oliannel  under  Table  mountiun,  but  they  have  not  paid 
much. 

Bangor. — Bangor  is  12  miles  southeastward  from  Oroville  on  an  old  channel, 
the  bed  of  which  is  about  60  feet  below  the  level  of  the  lowest  ravines  in  the 
neighborhood.  At  the  bottom  of  this  channel  is  a  deposit  of  hard  blue  cement, 
about  60  feet  wide  and  sxk  feet  deep.  In  this  cement  are  found  boulders  weigh- 
ing several  tons,  and  the  gravel  is  green-stone,  trap,  granite,  slato,  and  quartz; 
the  last  being  not  more  than  one-ei^th  of  all  the  gi-avel.  The  stream  seems  to 
have  been  about  as  large  aa  Feather  river,  and  bo  have  run  toward  Oroville  ivith 
a  grade  of  five  feet  in  100.  Over  the  pay  stratum  there  is  a  ban'en  giuyish 
cement,  softer  than  the  blue. 

This  channel  was  discovered  in  1857  by  some  placer  miners,  who,  while  rnn- 
ning  a  cut  in  a  ra\'ine,  found  the  bed  rock  dipping  down,  and  after  followic^  it 
aa  Si  as  they  could  in  the  out,  they  went  off  some  feet  and  sunk  a  shaft,  which 
in  65  feet  struck  a  rich  stratum,  which  paid  $100  per  day  to  the  hand.  The 
existence  of  a  channel  being  proved,  the  outci-oppings  of  the  riio  I'ock  at  the 
ravines  and  on  the  hill-sides  showed  its  com'se,  and  it  was  claimed  for  milea.  .  'The 
pioneer  claim  was  known  as  Boyle's. 

The  claim  in  which  the  channel  was  next  opened  was  that  of  Tucker,  to  the 
southeast.  This  claim  was  worked  three  or  four  years,  but  did  not  yield  much 
profit,  the  pay  stratum  being  found  for  a  distance  of  onljf  200  feet. 

The  Floyd  claim,  adjoining  Tucker,  the  tlurd  in  reaching  the  pay,  wae  worked 
for  a  year  and  half,  in  which  time  the  pay  diit  was  exhausted.  The  cement  was 
so  tough  that  it  was  washed  eight  or  nine  times,  and  was  not  entirely  dissolved 
then.    The  yield  fi.-om  the  fli-st  five  wi^hings  was  $46,500 ;  the  espenacB  $14,500; 
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tbe  dividenda  $32,000.  About  $23,000  was  obtained  from  the  firet  wasHiig ;  as 
for  the  production  of  the  washings  after  tlie  fifth,  no  information  could  be  obtained, 
but  it  was  prabably  quite  email.  This  claim  was  300  feet  long,  and  pay  was 
found  for  a  length  of  220  feet  in  the  channel.  The  shaft  reached  the  pay  in 
April,  1858,  and  it  has  been  customary  to  wash  the  dirt  every  spring. 

Next  to  Floyd's  was  the  Orovillo  claim,  600  feet  long.  It  was  worked  by 
.  three  shafts  and  paid  well  for  several  years.  Common  report  says  the  bed  rock 
was  not  well  cleaned. 

Between  the  Orovillo  and  Boyle  claims  the  channel  did  not  pay  in  any  place, 
though  many  shafts  were  sunt.  Southeast  of  Tiickei-'a  nothing  was  fonad,  and 
it  is  doubtful,  according  to  some  miners,  whether  the  channel  was  struck. 

The  Bamum  claim,  northwest  of  Boyle's,  is  1,500  feet  long,  and  was  opened 
in  1861  by  a  abaft,  which  sEruok  the  pay  stratum  at  a  deptli  of  55  feet.  Two 
hundred  feet  of  the  channel  were  worked  out  ia  a  year  and  a  half,  and  the  du-t 
was  washed  three  times  in  a  sluice  300  feet  long.  The  first  washing,  imme- 
diately after-the  cement  was  extracted,  yielded  $8,000 ;  tho  second,  a  year  later, 
gave  #S,000 ;  and  the  third,  after  an  interval  of  two  years,  yielded  $1,500.  Tho 
dirt  is  not  fully  washed  yet,  and  it  is  saved  to  be  put  through  tho  sluice  again. 
Two  other  sh^a  have  been  sunk,  but  nothing  has  been  taken  out  of  them  aa 
yet,  though  good  prospects  have  been  found  in  one  of  thcnj.  Several  companiea 
are  prospecting  for  the  channel  northwest  of  the  Bamum  claim. 

Cement  Bakkel. — At  the  Barnnm  claim  Mr.  E.  Baasett  ha^  been  trying  to 
rednoe  cement  in  a  barrel  eight  feet  long  and  three  feet  in  diameter,  made  of 
boiler  iron.  An  iron  pipe  runs  through  the  barrel,  passing  through  hollow  jour- 
nals, and  through  this  pipe  eshaust  steam  from  the  engine  is  to  pass,  so  as  to 
beat  the  cement.  There  are  two  doors  opposite  to  each  other  in  tho  barrel,  each 
10  by  14  inches,  for  charging  and  discharging.  A  ton  of  cement,  10  pounds  of 
quicksilver,  and  60  gallons  of  water  will  be  a  charge,  and,  when  the  door  is 
feslened  down  the  steam  will  be  turned  on;  the  barrel  will  be  set  to  revolving 
at  the  rate  of  20  revolutions  per  minute.  In  20  minutes  the  cement  will  be  at 
boiling  heat,  and  tn  50  minutes  it  will  all  be  disintegrated.  One  hour  will  be 
required  for  a  charge,  including  charging  and  discharging.  There  is  no  doubt 
that  the  cement  can  be  disintegrated  in  this  manner,  and  the  expense  does  not 
exceed  35  cents  per  ton.  The  barrels  are  lined  with  wood  aet  endwaya,  two  and 
a  half  inches  thick.  . 

Wyandotte. — Wyandotte,  aixteen  inileswest  of  Forbestdwn,  hassomeravine 
claima,  half  a  dozen  hydraulic  claims,  and  an  ancient  channel,  the  same  that  is 
worked  at  Bangor.  This  channel  is  50  feet  below  the  level  of  a  creek  that 
paas^  Wyandotte,  and  thus  there  is  no  natui-al  drainage,  and  the  blue  cement  at 
the  bottom  of  the  channel  is  not  supposed  to  be  rich  enough  to  pay  for  pump- 
ing. Several  shafts  have  been  sunk  to  the  bottom,  striking  the  channel.  The 
hydraulic  claims  at  Wyandotte  have  banks  75  feet  high,  and  take  40  inches  of 
water  each  on  an  average,  with  a  pressure  of  75  feet.  Thei^e  is  a  large  body  of 
this  gravel.  A  thousand  bches  of  water  are  purchased  here,  a  small  portion  of 
it  for  irrigating  orchards  and  vineyards,  but  mostly  for  shallow  mining. 

FoBBESTOWN. — Forbestown,  22  miles  eastward  from  Orovillc,  on  the  mw'n 
divide  between  tho  Yuba  and  Feather  river,  and  on  the  main  i-oad  between  Oro- 
ville  and  La  Porte,  has  quartz  and  placer  mines,  lumbering  and  turpentine-making 
among  its  reaoarces. 

Tlie  town  was  in  its  most  flourishing  condition  in  1855,  when  it  polled  about 
400  votes,  and  now  it  polls  only  about  100. 

The  shipment  of  gold  from  Forbestown  in  1866  was  $135,000 ;  from  the  let 
September,  1866,  to  the  15th  July,  1867,  it  was  $80,121. 

There  are  a  nmnber  of  springs  on  the  ridge  near  Forbeatown,  all  abont  the 
same  level,  and  all  have  cold  wat«r.     Notown  in  the  State haa  aolargea  supply 
of  cold  and  good  water  from  aprings  above  the  level  of  the  main  street.(  ^(-loalr- 
H  "        o 
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In  R-obinson'a  liill,  near  town,  tlieie  ai-e  a  number  of  quartz  veins,  most  of 
tbem  smsLll,  and  mimy  of  them  viably  amifei-ous. 

Now  York  Elat  is  the  principal  mining  district  near  Eoi-hestown.  Three 
Lytlranlic  claims  are  at  work  there  now,  employing  in  all  about  20  men.  In 
1866,  four  companies  there  took  out  $50,000. 

There  haS  been  some  difficulty  about  drainage,  and  the  Wevada  Company  are 
making  a  deep  cut  to  be  half  a  mile  long,  and  to  dmn  a  body  of  ground  4,000 
feet  long  and  300  feet  wide,  supposed'  to  be  rich. 

MoOEEViLLE  AUD  EvANSViLLE. — MooreviUe,  in  the  southeaBtem  comer  of 
the  county,  has  a  largo  body  of  auriferous  gi-avel,  in  a  good  position  for  piping, 
except  that  it  la  difficult  to  get  water  high  enough.  There  was  a  ditch  whicii 
Was  too  low  down,  and  ithas  now  gone  to  rain.  S,newone  to  be  60  feet  higher 
has  been  commenced,  but  no  work  is  being  done  a,t  it  now.  Some  doubt  ia 
entertained  whether  the  gravel  is  rich  enouga  to  pay  for  washing. 

Evansville,  fonr  miles  southwest  of  Forbestown,  purchases  200  inches  of  water, 
Bome  of  it  for  mining  and  some  for  inigation. 

Eahgor  Quartz  Regdlatiohs. — -Each  mining  district  in  Butte  county  has 
its  own  quai1:a  regulations. 

The  regulations  of  tho  Bangor  district  contain  the  following  provisions : 

AttTiCLE  2.  The  siae  of  a  mining  claim  in  this  district  sliall  be  as  follows :  for  ra,vino  or 
surface  raining  a  hutidred  yards  square,  provided  that  a  ravine  claim  shall  esteod  fi'ona  bank 
to  bank ;  for  blue  lead  claims  a  hundred  feet  in  leDs;th  and  extending  from  rjrn  to  rim ;  for 
quartz  or  other  mineral-bearing  rock  200  feet  on  the  lead  with  its  spurs  aud  angles,  and 
100  feet  on  each  side  of  swd  lead,  with  sufEcient  ground  adjacent  thereto  for  the  erection 
of  the  necessary  works. 

Art.  4.  Persons  locating  claims  in  this  district  shall  post  in  one  or  more  conspicuous 

S lace  or  places  thereon  a  notice  containing  the  number  of  claims,  with  the  names  of  ths 
•caters  and  a  general  description  of  the  groaitd  claimed,  with  the  boundaries  thereof,  and 
nitbin  10  days  thereafter  file  with  the  district  recorder,  hereafter  to  be  provided  for,  a  general 
description  of  said  claim,  witb  the  boundaries  thereof  sufficiently  distinct  as  to  be  easllj 
found  by  reference  to  the  record,  which  record  and  notice  shall  be  bana  Jide  proof  of  posses- 
sion of  said  cl^tas  for  the  space  of  90  days  from  date  of  record  thereof. 

Art.  5.  After  the  eipiration  of  the  90  days  mentioned  in  the  previous  article,  all 
claims  shall  be  deemed  abandoned,  ntiless  the  parties  locating  the  same  shall  proceed  to  work 
them  in  good  faith,  and  by  expending  in  labor  and  improvements  at  least  |i5  per  month 
for  each  100  feet  claimed  until  the  amount  so  expended  slmll  amount  to  $60  for  each  100 
feet  of  the  whole  amonnt  claimed. 

Art.  6.  Parties  having  complied  with  articles  four  and  five  shall  he  entitled  to  hoM  their 
claims  without  fiirthei' expense  for  two  years. 

FoEBESTOwif  MrKTKG  Regtjlatiohs. — Tho  mining  regulations  of  tke  Forbes- 
town  district  now  in  force  were  adopted  on  the  9th  Juno,  1863,  and  48  quaita 
claims  are  recorded  in  tho  district. 

The  following  are  the  main  proviaons  : 

Tho  sjae  of  an  individual  chiim  on  gold-bearin}f,  silver,  or  other  mineral  veins  shall  bo  100 
feet  in  length  on  the  ledge  vein  or  lode,  including  all  lateral  spurs,  angles,  vaiiations,  and 
interseeliog  veins,  with  a  width  of  21)0  feet  on  both  sides  of  the  ledge. 

When  there  is  conflict  in  boundary,  or  aa  to  location,  the  claim  or  claims  ^tsi  located  shall 
havo  priority  of  right ),  location  and  property  and  the  clium  subsequent  in  date,if  itisa 
latei;a1  interlerence,  may  be  extended  by  expansion  on  the  other  side,  if  desired,  provided  the 
same  does  not  interfere  wilh  apricr  localion. 

Every  claim  located  in  this  distrietmuat  have  good,  substantial  notices,  specifically  setting 
forth  tho  direction,  uatare,  and  extent  of  the  claim,  posted  at  each  end  of  the  same  in  some 
conspicuous  place,  and  a  copy  thereof  filed  in  the  office  of  the  recorder  within  10  days 
thereafter. 

Each  quarta  mining  company  who  have  claims  in  this  district,  upon  which  $.'J0  worth  of 
work  shall  have  been  expended,  must  be  worked  upon  in  good  faith  at  least  two  in  every  30 
daysfcy  the  company  holding  said  claims,  and  all  ground  which  shall  nothave  been  so  worked 
within  30  days  shall  bo  deemed  vacant  ground  aud  subject  to  location  the  same  as  tiiough. 
it  had  out  been  located.  Those  claims  ou  which  work  to  the  amount  of  SoO  sball  be  done 
may  be  held  by  the  claimants  for  the  period  of  six  months  after  work  shall  iiave  been  stopped 
on  tho  same,  when  the  claim  shall  be  considered  abandoned. 

The  size  nf  a  placer  or  ravine  claim  shall  be  100  feet  in  length,  runmng  np  and  down  tho 
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ravine,  and  the  owner  or  owners  of  said  claim  or  claims  can  work  tho  Bams  ns  wide  as  he  oi 
th«y  dioose,  Mid  If  a  quarta  lode  runs  across  the  placer  claim  the  owner  of  the  same  aliall 
be  entitled  to  100  feet  of  the  quartz  lode,  50  feet  on  each  side  of  the  main  or  deepest  ehauDel 
nmiuiig  through  his  claim. 

NiSBET  QuAKTZ  MiNE. — The  Nisbet  Miaing  Company,  incorporated  in  Marx's- 
ville,  has  a  mine  3,600  feet  long  on  a  vein  whicli  I'uns  nortli  and  soutli,  dipa  50' 
to  the  east,  and  averages  two  feet  in  width  at  Oregon  City.  The  walls  are  of 
slate.  The  main  shaft  or  inoline  is  down  160  feet,  ajid  drifts  have  been  nm  700 
feet  on  the  vein,  in  pay  all  the  way.  Thelodo  varies  in  thickness  from  sis  incliee 
to  nine  feet ;  in  very  marrow  places  sulphurets  foi-m  one-tenth  of  tlie  vein,  and  in 
the  widest  not  more  than  a  hundredth.  The  sulphui-ets  assay  from  $1,300  to 
$1,600  per  ton;  are  canght  in  asluiceand  are  saved  to  he  worked  at  some  time  in 
the  future.  The  mill  has  eight  stamps,  and  tiiere  is  a  sis-incli  pump  for  drainage, 
all  driven  by  steam.  Work  was  commenced  on  tlie  mine  witli  ai-rastras  in  1651, 
and  the  present  mill  was  built  in  1864.  The  yield  at  the  sm-face  was  $34  per 
ton;  and  of  late  it  has  been  $10,  exduave  of  the  sulphui-eta,  for  the  reduction 
of  which  no  arrangements  have  been  made.  Thirteen  men  are  employed ;  nine 
white  men  and  four  Chinamen.  The  latter  are  considered  better  feederabecaase 
they  do  not  become  impatient  and  dissatisfied  with  the  monotony  of  the  labor. 

^PEiNG  Valley. — The  Spiing  Valleymine.a  mile  and  a  half  east  of  Chero- 
kee, is  on  a  vein  which  nins  north  and  south,  is  seven  feet  wide,  and  ia  nearly 
horizontal  at  the  surface  for  200  feet,  and  dips  60°  to  the  east.  The  claim  is  300 
feet  long.  ITiei-o  was  a  10-stamp  mill  which  crashed  several  thousand  tons  of 
rack,  and  extracted,  according  to  report,  from  $10  to  $24pei'ton.  Tho  mill  was 
burned  down  and  work  ceased  on  the  mine,  but  lately  work  has  been  resumed, 
but  there  is  no  new  mill  as  yet. 

Other  Quartz  Mines  of  Butte. — The  Powell  mill,  at  Oregon  City,  has 
IS  stamps,  and  has  been  idle  a  year. 

Tho  Rock  Kiver  mill,  which  stood  between  Oregon  City  and  Cherokee,  has 
been  removed.     There  was  a  roasting  fiirnace  attached  to  it. 

TLere  is  a  five-stamp  quartz  milt  at  Mount  Hope;  not  running. 

Ttu'ee  quartz  mills  at  Yankee  Hill  have  been  burned  down — the  Yankee  Hill, 
the  Virgin,  and  the  Fuller, 

Denick's  quarta  mill,  at  Oregon  City,  was  taken  across  the  mountains  in  1863, 
and  stays  tliere. 

White  fe  Nutter's  mill,  at  Oi-egon  City,  was  moved  away  in  1866. 

Tho  Bloomer  Hill  mill,  14  miles  north  of  Orovillo,  has  eight  stamps,  and  is 
now  running,  bot  the  mine  is  pockety,  and  the  yield  is  very  irregular. 

Near  Lovelook's,  seven  or  eight  miles  above  Dogtown,  an  arrastra  ia  ninning. 

Smith  feSparks's  mine,  two  miles  and  a  half  northeast  of  OrovUle,is  on  a  vein 
four  feet  wide,  running  north-northwest,  and  dipping  northeast.  The  walla  are 
of  elate.  The  mill  has  eight  stamps,  was  built  in  1865,  and  rebuilt  in  1864.  It 
has  been  standing  idle  for  two  years.     The  owners  are  mostly  San  Fmnciscans. 

The  Forbeetown  Mining  Company  own  15,000  feet  in  9  or  10  cliums,  on  dif- 
ferent lodes.  Mexican  lode  No.  1  is  five  feet  wide,  aad  has  yielded  $20  per  ton 
for  100  tons;  and  Mesioan  lode  No.  2  ia  12  feet  wide,  and  has  yielded  $10  per- 
ton  for  200  tons.  There  is  a  five-atamp  steam  mill  which  has  not  been  used 
except  for  prospecting  purposes,  and  is  now  standing  idle. 

The  Shakspearo  mine,  3,000  feet  long,  baa  a  vein  12  feet  wide  ajid  has  been 
opened  by  a  small  shaft.     Ten  tons  yielded  $10  per  too. 

The  Polecat  lode,  one  mile  fi.x>m  Forbestown,  is  two  feet  wide,  and  100  tons 
of  its  quartz  yielded  $1,200. 
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SECTION    XIII. 

PLUMAS    COUNTY. 

Pluinaa  county  comprises  tto  more  elevated  portion  of  the  hashi  of  Feather 
river.  It  is  tigh,  rngged,  and  wild.  Lassen's  Peak  formg  the  northwestern 
corner,  and  that  was  a  great  centre  of  volcaniceoergy,  ftom  which  livaand  scoria 
were  pooi-ed  or  blown  out  upon  tlie  adjacent  country.  The  ancient  rivers  which 
appear  at  Montecristo  and  at  Brandy  City,  in  Sierra,  ran  through  Plnmas,  but 
their  course  has  not  been  traced  so  distinctly,  nor  have  they  been  worked  with 
so  much  profit.  In  most  places  where  the  channels  have  been  found,  they  are 
Covei-ed  so  deep  with  volcanic  matter,  and  the  pay  stratum  is  so  diflieult  of  access, 
that  the  profits  of  working  have  been  moderate.  On  the  other  hand,  there  is 
i-eason  to  believe  that  many  extensive  gravel  deposits  in  this  county  will  bo  worked 
at  a  profit  within  a  few  years,  and  that  gravel  mining  will  make  more  progi'esa 
hero  for  years  to  come  than  in  any  other  part  of  the  State. 

The  county  is  very  rich  in  quaitiz,  and  American  valley  and  Indian  valley  are 
two  of  the  main  centres  of  quartz-mining  indnstiy  in  California.  There  are  many 
rich  veins  of  copper,  but  they  cannot  be  worked  with  a  profit  at  present;  At 
least,  none  has  yielded  any  profit,  although  one  is  being  worked  now. 

The  prindpal  placer-mining  camps,  all  on  old  channels,  are  La  Porte,  Secret 
Diggings,  Gibaonville,  Saw  Pit  Flat,  Little  Grass  Valley,  Onion  Valley,  Wash- 
ington, Hungarian  Hill,  Badger  Hill,  Eagle  Gulch,  Grizzly  Creek,  and  Spanish 
Itanch. 

The  quartz  veins  in  Plumas  generally  run  east  and  west,  and  dip  to  the  south 
at  an  angle  of  45°. 

BeckwoIikth's  Pass. — Plumas  county  possesses  in  Beokwoni-th's  pass  the 
lowest  across  the  Sierra  Nevada ;  but  it  is  not  in  the  dii'ect  line  of  travel  between 
Sacramento  and  VirginiaOity,aadlheT6foreitisnotmuchused.  Theelevationis 
4,500  feet  above  the  sea,  and  the  latitude  39°  50'.  The  pass  proper  is  two  miles 
long,  and, for  12  miles  the  road  has  an  elevation  of  more  than  4,000  feet  above 
the  sea.  Last  winter  tlie  snow,  at  the  deepest,  was  two  feet  a,nd  a  half  on  the 
summit — not  enough  to  interfere  seriotisly  with  travel,  even  if  nothing  were  done 
to  beat  it  down.  Heretofore  the  raad  west  of  Quincy  has  crossed  a  ridge  6,000 
feet  high  with  18  miles  of  enow-belt,  but  a  roadistobeconstracteddownaci^on, 
so  that  there  will  be  a  continuous  descent  from  Qaincy(wliichis  3,400  feet  above 
the  sea)  to  Oi-oville ;  and  then  there  will  be  no  more  trouble  from  snow.  The 
last  legisiatiue  authorized  Plumas  county  to  issne  bontls  to  the  amount  of  865,000 
to  aid  in  the  conBtruction  of  a  road  along  the  north  fork  of  Feather  river  to  Beck- 
wourth's  pass,  and  a  company  has  commenced  work.  The  first  30  miles  out 
from.Oroville  ai*  to  bo  on  railroad  grade ;  and  the  whole  work  is  to  be  finished 
in  1868,  at  a  cost  of  $140,000.  The  superiority  of  this  route  for  wagon  travel, 
in  every  respect  save  distance,  is  admitted  by  all  peraons  familiar  with  the  differ- 
ent passes  over  the  Sierra. 

CoSly  and  Gowell's  Claim. — Oonly  and  Gowell  have  a  very  large  claim 
at  La  Porte,  made  np  of  100  original  claims.  It  includes  the  entire  old  chan- 
nel 500  feet  wide,  and  extends  into  the  hill  half  a  mile  or  more. 

During  the'  water  season  they  use  3,000  inches  of  water,  at  le^t  so  long  as 
they  can  get  eo  much ;  they  employ  60  men,  and  so  anxious  ai^e  they  to  avoid 
any  loss  of  time  while  they  can  get  water,  that  they  run  continuously  thi-ough  the 
season,  cleaning  up  only  once  a  year. 

The  dirt  is  soft,  and  1,200  inches  of  water  bring  down  as  much  as  3,000  can 
carry  off,  so  only  1,200  are  thrown  through  pipes,  the  i-emaining  1,800  inches 
being  allowed  to  i-un  down  over  the  bank.  There  are  three  sets  of  pipes,  three 
jr  foui-  in  each  set.     The  pressure  is  100  feet.     Twelve  men  take  charge  of  the 


WEST  OF  THE  ROCKY  M0UNTAJH8.  1G5 

pipes  by  iiiglit,  anfl  aa  many  more  by  day ;  ancl  36  men  are  emplojed  in  shovel- 
ling bed  rook  and  pay  dirt,  moving  boulders  out  of  the  way,  and  so  forth. 

The  day  hands  work  10  hours  and  the  night  hands  13  hours,  and  the  pay  foi 
oaoh  is  |3  50  per  day.  At  night  torches  are  made  in  iixm  baskets  resting  upon 
iron  posts  about  iive  feet  from  the  ground.  In  tiese  baskets  pine  wood  is  burned, 
giving  a  very  good  light.     Tii-es  are  also  built  on  the  ground  so  that  the  men 


The  claim  has  outlet  through  two  tunnels.  The  Northampton  tunnel  is  S,OOC 
feet  long,  has  a  sluice  six  feet  wide,  and  cost  $160,000.  Ten  years  were  spent 
in  cutting  500  feet,  bo  hard  was  the  rock.  The  Warren  Hill  tunnel  is  2,000  feet 
long'and  5  feet  wide,  and  cost  $15,000.  The  grade  of  both  tunnels  ia  4  inches 
in  16  feet.  The  Northampton  tunnel  receives  the  dirt  from  two  sm'faoe  sluices, 
ajid  usually  caiiies  S,000  inches  of  water;  the  Warren  Hill  receives  one  sluice 
and  carries  1,000  inches.  The  ground  and  the  outlet  do  not  permit  tlie  use  of  a 
steeper  grade  j  and,  as  no  small  sluice  could  wash  on  that  grade,  it  was  necessary 
for  the  owners  of  small  claims  to  sell  out  and  let  them  bo  consolidated  in  one 
large  claim.  Another  tunnel  is  being  out,  to  be  3,000  feet  long,  to  drain  another 
part  of  the  claim. 

Tjnder-eurrettts  are  not  used  here.  Width  is'Considered  particularly  dearable 
in  slnices.  The  paving  in  the  sluices  consists  of  boulders  as  large  as  a  man  can 
lift,  and  they  are  worn  out  in  a  season.  The  water  is  shut  ofi'  for  an  hour  at 
noon  every  day,  and  men  examine  the  .whole  length  of  the  sluices,  to  see  that 
the  paving  is  all  right  and  to  repair  any  breaks. 

About  a  ton  of  quicksilver  is  put  into  the  sluices  in  a  season,  and  one  quarter 
of  it  is  lost.  The  meronry,  instead  of  being  thrown  directly  into  the  slaice,  is 
scattered  on  the  surface  of  the  bank  which  is  to  be  washed  down.  It  is  put  into 
a  can  made  of  Eassian  sheet-iron,  large  enough  to  hold  40  pounds,  and  the  cap 
or  nozzle  of  the  can  is  perforated  with  holes  an  eighth  or  a  quarter  of  an  inch  in 
diameter,  through  which  the  metal  is  sprinkled. 

The  ditch  which  eupplies  water  for  the  claim  is  owned  by  the  same  proprietors, 
cost  $100,000,  but  could  now  be  constraoted  for  $50,000.  The  length  is  13  miles. 
The  pi-eeervation  of  the  flumes  against  the  snow  is  espensive.  Whenever  a 
snow-storm  comes  on  men  are  sent  to  shovel  the  snow  off,  lest  the  weight  slioold 
break  down  the  flume ;  and  then  the  enow  must  be  shovelled  away  fi-^om  the  flume 
on  the  hillsides  above,  for  the  snow  bank  moves  slowly  down  hill  with  tremen- 
dous pressure,  which  no  flume  could  resist.  The  trees  on  the  hillsides  show  this 
influence,  for  they  are  all  bent  down  hill,  and  many  ai'e  broken  down  every  winter- 
It  is  necessary  to  cover  the  iron  pipes  with  strong  timber,  or  they  would  be  crushed 
flat  by  the  weight  of  the  snow.     The  pipe  used  in  this  claim  cost  #2,000. 

The  channel  is  500  feet  wide;  the  graiie,  50  feet -to  a  mile;  the  rim-rock,  100 
feet  high  on  the  east  and  20  on  the  west,  on  an  average.  The  deposit  of  gravel 
is  100  feet  deep.  It  is  white  near  the  top :  red,  blue,  and  black  at  the  bottom. 
There  are  many  boulders  of  quartz  quite  blaok.  In  the  upper  strata  the  pebbles 
ai^e  seldom  larger  than  a  goose  egg;  in  the  lower  there  are  many  boulders  from 
6  to  20  inches  in  diameter.  At  the  bottom  is  a  layer  two  feet  thick  of  hard 
cement,  which  is  crushed  in  a  five-stamp  cement  mill  belonging  to  the  same  pro- 
prietors. 

In  1866  Oonly  and  Gowell  washed  off  a  strip  of  ground  1,100  feet  long,  300 
feet  wide,  and  80  feet  deep,  equivalent  to  435,000  tons  of  40  cubic  feet  each. 
The  grots  yield  was  $33,000  and  the  net  $12,000.  If  we  multiply  the  1,100, 
the  300,  and  the  80  together,  we  find  that  26,400,000  cubic  feet,  or  660,000  tons 
of  40  cubic  feet  each,  were  washed  away;'  and  if  we  divide  the  660,000  tons  by 
the  $32,000  we  find  that  20  tons  went  to  $1,  or  that  the  yield  of  the  gravel  per 
ton  was  five  cents.  This  amount  is  bo  small  that  it  suggests  the  probability  of 
some  on-or.  It  appears  that  the  expense  of  washing  was  bat  thi-ee  centa  and  a 
third  per  ton.     No  other  place  in  the  State  can  wasu  dirt  so  cheap.  ,  -  , 
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The  nnmber  of  days  spent  in  washing  this  area  was  about  100,  and  the  averag;e 
amount  of  water  used  S,000  inches.  An  inch  ia  100  tons  of  water  in  24  hom«; 
and  2,000  inches  supplied  in  100  days  20,000,000  tons  of  water  to  move  660,000 
tons  of  gravel,  or  30  tons  of  water  t<)  1  ton  of  gravel. 

'  The  daim  of  Conly  &  Oowell  is  large  enou^  to  last  for  20  yeai^  longer. 
Gard  &  Oit  have  a  veiy  large  claim  alongside  of  Oonly  &  Gowell,  use  2,000 
iaclics  of  water,  and  employ  50  men;  and  their  ground  will  last  SO  years. 

It  is  said  that  across  both  of  these  claims  rans  a  perpendicular  dike  of  lava 
er  trap,  rising  out  of  the  bed-rock  and  passing  through  the  gravel  entirely  across  ■ 
the  chantiel.  This  dike  has  never  been  pierced  through,  and  its  size  is  unknown. 
A  simitar  dike,  according  to  ramor,  was  found  at  Brown's  diggings,  15  miles 
northwest  of  La  Porte. 

The  two  cl^ms  mentioned  are  the  only  ones  of  any  note  worked  at  La  Porto. 
Ten  years  ago  more  than  50  companies  were  in  profitable  operation  there. 

The  yield  of  La  Porte  and  the  plaeers  which  sold  their  dust  there,  in  1857, 
was  $4,000,000  annually;  now  it  is  $1,OOC(,000. 

Seckex  Diggings. — Two  mUes  south  of  La  Porte  is  Secret  Diggiogs,  on  the 
same  channel  and  with  similar  gravel.  The  chief  claim  thei'e  is  that  of  King- 
dom &  Co.,  who  have  about  a  dozen  old  claims.  They  employ  60  men  and  use 
2,600  inches  of  water.  The  tunnel  through  which  they  wash  cost  $100,000,  and 
is  1,500  feet  long.  In  1866  they  took  out  $130,000  and  divided  $94,000,  and 
tliat  was  the  best  yield  the  place  ever  had.  This  year  the  company  have  done 
as  much  work,  but  have  not  divided  a  dollar.  The  pipe  used  by  Kingdom  & 
Co.  cost  them  $15,000.     The  claim  is  80  feet  deep,  and  will  last  many  years. 

Poverty  Hill,  a  mile  and  a  half  below  Secret  Diggings,  on  the  same  old  chan-    ' 
nel,  has  been  worked  on  a  small  scale  for  10  years,  but  the  place  is  now  to  be 
supplied  with  water,  and  will  probably  become  important.     There  is  gravel 
enough  there  to  last  for  50  years. 

PoKT  WiNB, — At  Port  Wine  the  old  channel  is  worked  by  drifting,  and  the 
principal  claims  are  those  of  the  Eagle,  Union,  Montecristo,  Indian  Queen,  Erie, 
Sailor,  Manzanita,  Bunker  Hill,  and  Pioneer  companies. 

The  Eagle  claim  employs  about  a  dozen  men,  all  shai-eholdei-s,  and  used  to 
pay  very  largely. 

The  Indian  Queen  employs  15  men  and  has  a  tunnel  2,000  feet  long. 

The  Union  employs  40  men,  all  shareholders,  and  the  tunnel  is  to  be  3,000 
feet  long  when  finished. 

The  Montecristo  employs  40  men,  all  shareholders.  The  dirt  is  hoisted  through 
an  incline  by  an  engine,  and  water  for  washing  is  pumped  up. 

The  Erie  employs  10  or  12  men. 

The  Sailor  has  four  or  five  men  at  work. 

Nothing  is  done  in  the  Manzanita  claim. 

The  Bunk«r  HiU  employs  eight  men. 

The  Pioneer  has  four  men. 

Little  Gea^s  Valley. — ^Tbe  first  place  north  of  La  Porte  where  there  is  any 
mining,  on  the  same  channel,  is  Little  Grass  Valley,  three  miles  distant  on  tho 
north  side  of  the  same  ridge,  between  Rabbit  creek  and  south  fork  of  Feather 
river.  The  claims  there  have  been  worked  on  a  small  scale  for  ten  years,  but 
the  ground  is  not  rich,  and  the  cutting  of  tunnels  is  very  expensive.  Most  of 
the  claims  are  worked  by  drifting.  It  is  probable  that  Ijttle  Grass  Valley  will 
become  a  prominent  mining  town  in  tune.  Most  of  the  gravel  is  covered  by  a 
bed  of  lava  300  feet  deep. 

Gibson  ville,  seven  miles  from  La  Porte,  used  to  be  an  important  hydranliccamp, 
but  now  the  claims  are  worked  by  drifting,  and  the  yield  has  fallen  off  very  much, 

Spanish  Ranch  is  26  miles  from  La  Porte,  on  the  ridge  between  the  South 
Feather  and  tlie  Middle  Feather  rivers.  The  gravel  is  100  feet  deep,  and  tho 
claims  are  worked  by  piping. 
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North  of  Little  Grass  Valley  is  Union  Valley,  where  there  are  two  piping 
claims,  with  banks  40  feet  deep.  Washing  has  been  in  progress  four  ycai^s, 
lint  there  are  ppitions  of  the  bank  that  do  not  pay  well,  and,  as  water  is  not  to 
ho  had  most  of  the  year,  the  eompanies  will  work  by  drifting  next  yeai-,  and  seo 
whether  a  bettcrresult  can  be  obtained  in  that  way. 

Twelve  miles  west  of  Saw  Pit  Flat  is  Hungaiian  Hill,  where  there  are  three 
piping  and  two  drifting  claims.  The  tunnels  ran  400  feet  in  the  bed-rook,  to 
drain  the  pay  to  the  bottom.  Twenty-five  men  ai-e  employed,  and  the  average 
pay  is  abont  $8  to  the  man  per  ijay. 

Badger  Hill  ia  three  miles  west  of  Hungarian  Hill,  and  has  four  piping  and 
five  drifting  companies;  the  yield  is  about  $5  per  day  to  the  man. 

FoTU  miles  northwestward  from  Badger  Hill  Js  Eagle  Gulch,  where  sis  com- 
panies, with  sis  men  in  eafih,  ai^e  driftmg,  aud  all  in  pay.  It  is  supposed  that 
most  of  the  claims  will  be  worked  out  within  two  years. 

Forty  miles  north  of  Quincy  are  the  Grizzly  Creek  diggings,  where  40  men 
are  employed  in  piping.  The  claims  are  60  feet  deep_,  and  the  gravelis-all 
quartz.    The  width  of  the  channel  has  not  been  ascertEuned. 

Saw  Pit  Fi^t. — Saw  Pit  Flat  is  on  a  ridgo  i-unning  down  from  Pilot  Peak. 
The  claims  ai-e  all  worked  by  drifting,  and  the  place  has  no  ditch,  so  washing  ia 
only  possible  from  April  to  June,  while  the  snow  is  melting.  The  extraction 
,  of  gold  was  commenced  here  about  six  years  ago,  and  thei-e  has  been  a  steady 
increase  in  the  prodnction,  with  a  probability  that  it  will  continue  for  some  yeai-s. 
The  pay  dirt  is  reached  through  tunnels  that  cost  at  least  $20,000  a^id  thi-ee 
years'  time  to  complete  them. 

The  New  York  Company  has  been  taking  out  gravel  about  15  months,  and 
have  obtained  $30,000  from  it.    There  are  12  men  at  work,  all  shareholders. 

The  Eagle  Company  have  been  in  pay  four  yeais,  and  have  taken  out  $26,000. 
Eight  or  nine  men  are  employed. 

The  Union  claim  has  IS  men,  and  has  been  yielding  pay  four  yeai's. 

Those  are  the  only  companies  that  have  taken  out  pay, 

^he  Buckeye  Company  have  reached  pay,  but  have  not  taken  any  out  as  yet. 

Several  tunnels  are  being  cut  at  Washington  Hill,  a  mile  distant,  on  the  other 
side  of  the  ridge.  Two  companies,  the  American  and  the  Washington,  are  in 
pay. 

The  Eureka  mine,  in  American  valley,  is  1,800  feet  long,  on  a  vein  running 
northeast  and  southwest,  dipping  northeast  at  an  angle  of  45°,  and  varying  in 
width  from  5  to  25  feet.  The  main  pay  chimney  ia  250  feet  long,  horizontally,  , 
and  it  dips  southwest  at  an  angle  of  52° ;  but  at  a  depth  of  300  foet  it  seeKis  to 
bend  to  the  northeast.  There  aie  many  viffieties  of  quartz — some  white,  some 
blue,  some  i-ose-colored,  and  some  dark  brown.  All  the  rock  from  the  pay  chim- 
ney is  worked,  and  it  has  yielded  from  $10  to  $30,  except  near  the  surface,  whei-e 
it  was  mach  richer.  The  present  average  at  300  feet  from  the  surface  is  from 
$14  to  $15.  The  foot  wall  is  granite  and  the  hajiging  wall  hard  slate.  There 
are  seven  per  cent,  of  sulphurets  in  the  rock. 

There  are  two  mllle,  one  of  12  and  the  other  of  16  stamps,  both  driven  by 
water  derived  from  an  artificial  lake,  and  they  are  situated  three-quarters  of  a 
mile  from  the  mine.     The  pre  is  transported  on  a  rail-track. 

The  gold  is  amalgamated  in  the  mortar  and  on  copper  aprons,  and  the  tailings 
are  canght  in  a  dam  and  saved  for  futm-e  working.  There  are  not  less  than 
10,000  tons  collected. 

Besides  the  stamp  mills  there  are  three  Chile  mills  of  cut  stone,  each  wheel 
being  nine  feet  in  diameter  and  two  in  width,  of  granite.  The  bed-atones  are 
five  feet  in  diameter  and  a  foot  and  a  half  thick.  The  wheels  wear  down  so  aa 
to  becortie  useless  in  three  yeai-s;  and.  in  proportion  to  the  power  used,  they  do 
not  grind  half  so  much  as  stamps.  About  once  in  throe  months  the  bed^stone 
must  be  picked  down,  so  that  it  will  giind  well. 

■teaovGoO<^Ie 
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Tlie  snow  lies  seven  months  in  the  year  at  the  mills  and  on  the  track,  and  for 
five  mouths  the  mill  nmst  lie  idle  for  lact  of  rock.  The  mills  might  he  moved 
to  the  mine  itself,  so  as  to  be  immediately' at  the  mouth  of  a  new  tinmol  that 
might  he  cut  to  strike  the  lode  400  feet  below  the  present  workings,  at  a  length 
of  1,800  feet.  The  milis  could  then  run  the  whole  year,  and  might  bo  driven 
by  steain,  or  perhaps  by  the  waters,  of  Jamison  creek. 

Not  less  than  S300,000  have  been  expended  in  improvements,  all  derived  from 
the  mine.  The  total  yield  is  variously  stated,  by  those  who  have  had  good  oppor- 
tunities for  knowbig,  at  from  $1,400,000  to  11,600,000. 

The  mine  was  discovered  by  a  pai-ty  of  adventurers  who,  la  1850,  were  on  the 
search  for  Gold  l^e.  The  mountain  side  was  covered  with  float  quartz,  and 
the  prospecteiB  took  np  cldms  20  feet  sqnai«.  The  Eureka  Company,  the  first 
one  incorporated  for  mining  prnposes  iij  California,  began  operations  in  the  spring 
of  1S51,  and  ance  then  the  mine  has  paid  -continuously.  The  total  dividends 
pi-Bvious  t«  1865  were  $250,000. 

Besides  the  1,800  feet  on  the  Eureka  lode  there  are  2,000  feet  on  otlier  lodes. 

In  early  days  madi  of  the  mine  was  leased  to  Mexicans  and  othera,  who 
worked  with  arrastras  and  piud  one-thii-d  of  the  gross  yield.  At  one  time  100 
aiT^tras  were  running  on  the  Bm'eka  i-ock. 

Mammoth. — Adjoining  the  Eureka,  on  the  south,  is  the  Mammoth,  1,200  feet 
long.  The  vein  is  very  vai'iable  in  size  and  quality  in  this  claim,  changing 
suddenly  from  a  few  inches  to  20  feet  in  thickness,  and  then  back  again,  and 
Irom  veiy  poor  to  very  rich.  The  quartz  is  white  and  brittle,  and  is  mixed  with 
slate,  BO  that  much  assoitirtg  is  necessary.  There  is  one  chimney,  20  feet  long 
horizontally,  and  10  feet  thick,  nearly  vertical,  and  it  goes  down  with  nearly 
uniform  size.  A.  depth  of  200  feet  has  been  reached,  and  drifts  have  been  run 
200  feet  on  the  vein.  The  avei-age  yield  has  been  about  $12,  and  the  total  yield 
S400,000. 

There  is  a  12-stamp  mill  driven  by  water.  The  gold  is  caught  by  amalga- 
mation in  the  mortal  and  on  copper  aprons,  and  the  blanket  tailings  are  worked 
in  Chile  mills. 

Seventy-six. — ^The  Seveiity-KX  Company  are  at  work  on  a  vein  or  branch 
vein,  varying  in  thickness  fi-om  four  to  18  inches,  and  neaiiy  horizontal  for  a 
distance  of  150  feet  from  the  snrface,  and  at  that  distance  it  turns  down.  The 
lode  is  supposed  to  be  the  Eurclta,  or  a  branch  of  it.  The  assorted  rock  is  packed 
on  mules,  at  a  cost  of  $6  per  ton  from  the  mine  to  three  arrastras.  Nothing  is 
crushed  unless  it  will  yield  $40  par  ton.  The  average  value  of  the  rock  is 
probably  $18. 

Oeescbnt. — The  Crescent  mine,  in  Indian  valley,  15  miles  from  Quiucy,  and 
73  fcom  Owenville,  includes  clauns  on  three  lodes  as  follows,  viz  : 


Name. 

Length. 

Coarse. 

Dip, 

Creecent 

3,000 
3,200 
2,200 

The  walls  are  of  feldspathic  granite,  according  to  Professor  Ashbumer,  who 
made  a  report  on  it,  and  the  quartz,  so  far  as  the  work  has  advanced,  is  a  roddidh 
brewn,  with  ocoadonal  masses  of  a  bluish  white  color,  enclosing  u 
sulphuiets  of  iron  and  of  lead. 

The  Crescent-  vein  varies  in  width  from  five  to  60  feet,  i 
and  appeara  to  be  the  main  lode  of  the  cluster  on  which  this  n 
Six  pay  chimneys  have  been  found,  and  two  have  been  worked  c 


about  15, 

is  located, 
tills  vein. 
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The  eastern  ia  108  feet  long,  and  the  western  100  feet.  Botli  have  been  stopped 
out  to  a  depUi  of  120  feet,  witli  an  average  width  of  five  feet  of  pay,  yielding 
from  $13  to  $18  pei-ton,'  Tlie  deepest  workings  on  this  vein  are  140  feet  from 
the  surface,  and  drifts  have  been  ran  360  feet  long. 

The  average  width  of  the  Horaeahoe  vein  is  about  14  feet,  but  the  walls  are 
not  well  defined.  The  quartz  is  harder  than  in  the  Crescent,  and  the.  pay  has 
varied  from  $7  to  $42,  avei-aging  from  $15  to  $18.  There  are  two  pay  chimneys; 
the  western  120  feet  long  at  the  surface,  and  200  feet  long,  200  feet  below  tlie 
surface;  and  the  western  100  feet  long  at  the  first  level,  and  125  feet  at  the  third. 
The  pay  chimneys  dip  a  little  .to  the  east.  A  depth  of  280  feet  has  been  reached 
on  tms  vein.  The  Pet  vein  has  a  pay  chimney  50  feet  long,  and  four  feet  thick, 
and  the  quartz  yields  $100  per  ton. 

The  Union  vein,  runs  into  the  Horseshoe,  and  the  intersection  is  rich,  yielding 
$37  per  ton. 

The  yield  of  the  mine  fromNovember,  1863,  till  June  9, 1867,  was  $667,213  59, 
obtained  from  40,000  tons,  showing  an  average  of  $16  68  per  ton. 

Dividends  have  been  paid  to  the  amount  of  $100,000,  and  $150,000  have  been 
spent  in  improvements.  , 

The  stock  of  ore  in  sight  is  estimated  at  14,000  tons,  to  average  $11  40  pet 
ton,  and  20,000  to  average  $7  or  $8. 

There  is  a  38-stamp  mill  diiven  by  an  engine  with  an  18-inch  cyKndor,  with 
40  inches  of  stroke. 

The  stamps  weigh  810  pounds,  make  60  blows  per  minute,  and  fall  10  inches. 

The  gold  ia  amalgamated  in  the  mortar,  and  on  copper-plate,  and  the  blanket 
sands  ai-e  ground  in  a  "Wlweler  and  Eandall  pan.  The  blankets  catch  one-seventh 
of  all  the  quartz  abashed,  and  the  blanket  sands  yield  one-twelfth  of  all  the  gold 
saved. 

There  ia  a  hoisting  en^ne,  which  is  supplied  with  steam  from  the  mill  boiler. 

A  24-stamp  mill  was  built  in  1863,  but  was  sold  to  another  company.  The 
present  was  erected  in  1865.  Thirty-two  men  are  employed,  eight  at  the  mill, 
and  24  at  the  mine.  There  are  14  undergroond  minors,  who  get  $3  per  day, 
and  board  themselves;  five  underground  carmen,  who  get  $2  75  without  board, 
or  $50  per  month  with  board ;  two  TOok  breakers,  and  four  feeder's,  $2  75  per 
day ;  one  amalgamator,  $2  75,  and  another,  (a  boy,)  $2  25  per  day ;  one  engineer, 
$100  per  montb ;  another,  $4  12  per  day ;  another  $3  30  per  day,  without  boai'd ; 
and  a  foui-th,  $45  per  month,  with  boaj-d. 

Whitney. — The  "Whitney  mine  is  on  the  Crescent  lode,  one  mile  southeast 
of  the  Orescent  mine.  The  course  there  is  west  15°  north,  and  the  dip  about  80° 
south. 

The  foot  wall  is  granite,  and  the  hanging  wall  slate.  The  vein  varies  in  width 
from  15  to  30  feet,  and  the  average  is  20  feet.  The  walls  are  smooth,  and  well 
defined  from  the  surface,  and  the  quartz  on  the  walls  is  in  places  polished  smooth. 

The  quartz  is  soft,  is  taken  out  without  blasting,  and  all  in  the  pay  chimneys 
is  crushed.  It  is  extracted  through  a  tunnel  100  feet  long,  and  the  extiaction 
and  transportation  to  the  mill  do  not  cost  more  than  75  cents  per  ton.  The  average 
yield  ia  112  per  ton,  and  the  total  yield  has  been  $66,000.  There  is  a  24-Btamp 
mill,  which  began  work  in  December,  1866. 

The  gold  is  caught  by  amalgamation  in  the  mortar  and  on  the  copper  aprons, 
and  the  blanket  sands  are  ground  in  a  Wheeler  and  Eandall  pan. 

GoLDEK  G-ATK. — The  Golden  Gate  mine  at  Round  valley  is  on  a  vein  four 
feet  wide,  running  northeast  and  southwest,  and  cutting  across  the  slates.  A 
depth  of  60  feet  has  been  reached,  and  drifts  have  been  run  70  feet  in  pay  all 
the  way.  ^The  average  yield  has  been  $22.  There  is  an  eight-stamp  mill,  driven 
by  water.  It  began  to  nin  about  the  Ist  of  June  of  this  year,  before  which  time 
the  qoartj;  was  worked  in  a  custom  mQl,  > 

Dixie  and  Bullfrog. — In  Disie  caCon  there  ai-e  three  custom  millsH-dh^C 


170  EE80URCES   OF    STATES   AND   TERRITORIES 

of  eight,  one  of  sis,  and  one  of  four  stamps.   All  were  erected  to  work  claims 
wliicii  did  not  pay. 

The  Bullfrog  mine  at  Eueli  creek  is  on  a  vein  eigbt  feet  wide,  rumiing  east 
and  west  A  depth  of  ISO  feet  has  been  i«a«hed,  and  drifts  have  been  run  200 
feet  on  the  lode.  The  quaiiz  yields  $S  gross  and  S3  net,  The  mUl  has  IS  stamps, 
goes  by  steam,  and  was  built  in  18G5. 

Light  Akd  Callahan, — Light's  mine,  in  Genesee  valley,  is  on  a  vein  two 
feet  ami  a  half  mdc,  mnning  east  and  west.  The  quai-tz  is  taken  out  of  an  open 
cnt,  40  feet  long  and  30  feet  deep,  and  the  yield  is  $18  per  ton.  The  mill  has 
eiglit  stamps,  goes  by  water,  and  was  built  this  year. 

Callalian's  mine,  in  Indian  valley,  has  been  opened  to  a  depth  of  100  feet,  and 
to  the  same  length,  in  pay  all  the  way.  Some  of  the  rock  crashed  at  Custom  ' 
miUs  has  yielded  $13  50. 

Premium  aisT)  Sparks. — The  Premium  mine  has  been  opened  by  a  shaft  1S§ 
feet  deep,  and  by  a  diift  of  50  feet.  Some  rich  specimens  have  been  obt^ned, 
and  rock  crushed  at  custom  mills  yielded  $19. 

The  Sparks  and  Halstcd  mine  at  Granite  Basin  is  on  a  vein  eight  feet  wide. 
A  12-etajnp  ste-am  mill  is  going  up. 

iMDiAir  Valley. — The  In&n  Valley  mine  is  on  a  vein  mx  feet  wide,  running 
east  and  w^,  and  dipping  to  the  sooth.  A  depth  of  220  feet  has  been  reached, 
and  drifts  have  been  run  200  feet  on  the  vein.  The  rock  is  hard,  and  yields 
SilSperton.  There  are  two  mills;  one  of  16  stamps,  diiven  by  water,  and  anothia' 
of  IS  stamps,  driven  by  steam.  Tho  mills  liave  been  running  since  1864,  and 
the  general  yield  per  week  has  been  $2,200. 

Greenville. — At  Greenville  the  Union  and  McCIellan  Company  are  working 
a  vein  two  feet  and  a  half  wide.  They  have  gone  doivn  190  feet,  and  ran  160 
on  the  vein.  There  are  two  pay  chimneys,  each  about  30  feet  long,  dipping  to 
the  west.  The  company  has  two  mills,  each  of  eight  stamps,  but  the  supply  of 
quiutz  is  iiot  sufficient  to  keep  them  running  more  than  half  the  time.  Tho 
company  are  building  a  mill  of  16  stamps  to  work  a  claim  on  the  Caledonian 
lode. 


SECTIOtf    IIT. 

ALPIHE    COUNTY, 

This  county,  situate  on  the  summit  and  eastern  slope  of  the  Sierra  Wevada, 
and  on  spars  making  out  fixim  the  latter,  is,  as  its  name  denotes,  ragged,  moun- 
tfunons,  and  traly  Alpine  in  its  external  features  and  wtuation.  The  Sierra, 
along  its  western  border,  rises  to  an  elevation  of  nearly  10,000  feet.  Silver 
mountain,  a  short  range  running  north  and  south  acr<«s  its  centre,  is  nearly 
as  elevated.  Even  the  lowest  valleys  have  an  altitttde  of  scarcely  less  than 
5,000  feet,  many  of  them  lying  much  higher.  As  a  conseqaence  the  climate 
in  the  winter  is  rigorous,  the  snow  falling  early  and  lying  on  the  inonntMUS, 
where  it  falls  to  a  great  depth,  antil  midsummer.  Even  in  the  lowest  and 
most  sheltered  valleys  it  usually  falls  to  the  depth  of  several  inches,  lying  some- 
times for  two  or  thi'ee  months  in  the  winter.  The  weather  dming  the  summer, 
without  being  escesaively  hot,  is  warm ;  that  of  the  later  spring  and  tho  fall 
months  is  delightful.  Showers  are  more  frequent  here  daring  the  dry  season  than 
west  of  the  Sierra,  or  in  the  State  of  Nevada,  lying  to  the  east.  Owing  to  this, 
vegetation  keeps  green  until  a  later  period  in  the  summer.  The  grass,  of  which 
there  is  a  good  deal,  afibrds  by  its  succulence  excellent  pasturage.  There  is 
but  little  agiicultural  land  in  tho  county,  though  a  number  of  small  valleys  pro- 
dace  fine  crops  of  hay,  grain,  and  vegetables.     Almost  tho  entire  region  is  cov- 
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ered  witL  heavy  foreste  of  pine  amd  fir,  from  wbioL  immense  quantities  of  lumber 
and  firewood  are  made  every  season.  Five  million  feet  of  saw-loga  and  6,000 
cords  of  wood  are  floated  down  the  Carson  river  annually  for  the  use  of  the 
Comstock  mines.  On  the  Sierra  Nevada,  within  the  limits  of  thi»  county,  are  a 
number  of  Binall  laltes  of  the  greatest  purity  and  coldness,  the  waters  of  which 
are  supplied  hy  the  melting  snows.  These  lakes  are  the  sources  of  several  con- 
siderable streams,  the  Carson  liver,  running  north  into  Nevada,  and  the  Stanislaus 
and  Mokelumncj  west  into  California,  heading  here.  Besides  these  there  are 
many  creeks,  tribatariea  to  the  Carson,  which,  with  the  latter,  supply  a  vei;y 
extensive  water  power  and  means  of  inigation.  Alpine  contains  a  number  of 
small  towns,  of  which  Kongsbui^,  the  county  seat.  Monitor,  and  Markleeville 
are  the  principal.  The  population  of  the  county  is  about  2,000.  There  are 
three  quai-tz  mills  in  this  county,  canjing  26  stamps,  and  costing  in  the  aggre- 
gate about  $100,000 ;  13  saw-mills,  carrying  19  saws,  and  having  a  capacity  to 
cut  112,000  feet  daily;  aggregate  coat  about  $100,000.  Considering  its  small 
population  and  rugged  surface,  this  county  is  Vfei\  supplied  with  good  wagon 
roads,  having  one  leading  across  tbo  moiintains  connecting  tlie  principal  towns 
witJi  the  Big  Tree  road  running  to  Stockton,  and  several  others,  built  at  heavy 
expense;  one  of  which  runs  to  Carson  valley,  there  uniting  with  the  road  to 
Virginia  City,  and  also  with  that  leading  over  tbe  Sierra  to  Sacramento  via 
Placerville.  The  inhabitants  of  Alpine  have  displayed  much  enterprise  in  road 
building,  having,  for  their  means,  expended  more  money  and  labor  on  these 
improvements  than  any  other  community  in  the  State.  The  first  silver-bearing 
lodes  were  discovered  in  this  region  in  ISGl,  since  which  time  14  different  dis- 
tricts have  been  organized  witmn  the  limits  of  the  county,  in  some  of  which  a 
large  number'  of  ledges  have  been  located  and  much  exploratory  work  done, 
while  in  others  the  reverse  is  the  case.  The  metalliferous  veins  here  are  usually 
of  good  size,  many  of  them  very  large,  being  from  20  to  80  feet  thick  on  the 
surface,  and  occasionally  much  larger.  The  most  of  them,  however,  range  from 
6  to  10  feet  in  thickness,  running  in  a  generally  north  and  south  direction,  with 
a  trend  to  the  southeast  in  conformity  with  the  longitudinal  axis  of  the  Sierra. 
The  vein-stone  consists  of  quartz  and  carbonate  of  lime.  The  country  i-ook  is 
composed  of  porphyry,  granite,  trap,  and  slate.  None  of  the  lodes  carry  rich 
ores  on  or  near  the  sui-fece,  necessitating  deep  development  before  any  considera- 
ble bodies  of  a  sufiiciently  high  grade  lor  milling  can  be  obtained ;  a  drcnm- 
stance  that  has  tended  greatly  to  retard  the  advancement  of  the  mining  interest 
in  this  county,  capitalists  overlooking  the  masterly  character  of  the  lodes  and 
the  unrivalled  advantages  for  the  cheap  redaction  of  the  ores  enjoyed  here,  and 
investing  in  mines  much  less  favorably  atuated  amply  because  they  carried 
small  quantities  of  rich  ore  in  their  upper  portions.  Left  thus  without  aid,  the 
miners  of  this  county  have  not  been  able,  with  their  limited  means,  to  develop 
more  than  a  few  of  their  claims  to  a  productive  point,  although  a  number  of 
years  have  elapsed  since  operations  were  commenced  here.  Another  evil  has 
been  the  want  of  concentration  of  labor,  their  efforts  having  been  spent  in 
attempts  at  operating  too  great  a  number  of  lodes,  thereby  defeating  the  thor- 
ough development  of  any.  But  bcMdes  these  superficial  and  ineffectual  labors, 
several  works  looking  to  deep  exploration  have  been  planned,  some  of  which, 
though  involving  heavy  expenditures  of  labor  and  money,  have  beea  carried 
almost  to  completion.  The  aggregate  amount  of  tunnelling  done  in  the  county 
is  very  large,  many  of  theso  works  being  from  500  to  1,000  feet  long.  Owing 
to  the  precipitous  ohai-acter  of  the  mountains  in  which  most  of  the  lodes'are 
situated,  the  method  of  their  exploration  by  tunnels  has  been  generally  adopted. 
Then'  declivities  in  many  places  are  so  steep  that  a  depth  beneath  the  crop- 
pings  is  attained  equal  to  tne  length  of  the  tunnel  when  it  reaches  the  ledge. 
This  is  frequently  the  case  in  the  Silver  Mountain  district,  whore  a  number  of 
tunnels,  some  of  them  well  advanced,  are  expected  to  tap  the  lodes  for  whichl  , 


172  EESOXJECES     OF   STATES  AND  TEEEIT0EIE8 

tliey  are  being  driven  at  depths  vaiying  imm  IjOOO  to  1,200  feet,  wMch  will  also 
bo  about  their  horizontal  length.  The  mountains  nfiai'  KGnigsbiirg,  in  which  a 
greait  many  lodes  are  situated,  vary  in  height  from  3,000  to  3,000  feet.  The  main 
ranges  a  little  further  back  are  much  higher.  The  ores  of  this  county  are 
very  diveidfied,  canj'ing,  besides  the  precious  metals,  copper-,  lead,  antimony, 
arsenic,  &o.,  a  combination  that  renders  them  refraotoiy  and  costly  of  reduction ; 
roasting  and  careful  amalgamation,  and,  in  some  cases,  smelting,  are  processes 
necessary  to  success.  The  croppings  generally  show  by  assay  free  gold,  together 
with  gold  and  silver  in  combination  with  iron  pyrit«s,  which  latter  gives  place  to 
copper  as  depth  is  attuned.  Some  veinscon  tain  so  large  a  percentage  of  this  metal 
as  to  justly  bring  their  contents  undei"  the  olasffl  of  argentiferous  copper  orra, 
which  can  be  succesefully  treated  only  by  smelting,  for  which  there  exist  here 
the  greatest  facilities,  wood  being  noarlyeveiy  where  abundant.  Much  of  this  ore, 
it  is  believed,  contains  enongh  of  copper  to  defray  the  entire  cost  of  mining  and 
reduction.  After  much  experimenting  with  a  view  to  determining  the  best  mode 
for  treating  the  ores  of  this  county,  this  end  is  thought  to  have  been  recently 
(ittained,  and  the  product  of  "bullion,  thoogh  still  small,  is  steady  and  constantly 
increasing,  amounting  at  the  present  to  between  $7,000  and  $8,000  monthly. 
■Prom  the  energy  displayed  in  efforts  to  overcome  the  rebellious  elements  pres- 
ent in  these  ores,  and  to  frnther  the  development  of  the  mines,  there  is  reason 
for  believing  that  this  amount  will  be  inoi-eased  the  coroingyear.  The  most  efficient 
plan,  and  that  at  present  adopted,  for  the  management  of  these  ores  is,  after  kiln- 
drying  and  crashing,  to  roast  and  then  amalgamate  tliem  by  the  Freiborg  barrel  pro- 
cess. The  followingprices  paid  by  mill  companiesfororeindicatesil*  value  forpnr- 
poses  of  reduction :  Kuetel  &  Uznay  conti'acted  with  the  Morning  Star  Company 
last. yeai' to  pay  them  $17  50  for  10,000  tons  of  ore  from  their  mine  at  Mogul,  the 
pnnjiasers  extracting  the  ore  at  their  own  cost  The  Washington  Mill  Company 
have  contracted  to  pay  $100  per  ton  for  100  tons  of  first-class  ore  to  be  delivered 
from  the  IXL  mine,  in  the  Silver  Mountain  district.  The  ores  from  the  Tai-shish 
mine,  near  the  town  of  Monitor,  are  found  to  yield,  with  careful  treatment,  over  $200 
per  ton;  and  it  is  thought  there  are  other  lodes  here  the  ores  fixim  which,  by  a 
careful  selection,  will  turn  out  nearly  as  well.  The  Tarshish  lode  is  of  large 
dimensions,  the  tunnel  now  in  course  of  excavation  having  penetrated  it  90  feet 
without  reaching  the  back  wall.  The  ores,  a  large  poilion  of  which  ai'e  of  high 
grade,  lie  in  bunches  or  chimneys,  and,  if  developed  to  its  full  est  capacity,  thoi'e 
is  no  doubt  but  this  mine  could  be  made  to  yield  ore  enough  to  keep  a  large- 
sized  mill  in  steady  supply.  There  is  at  present  much  activity  in  several 
mining  districts  in  this  county,  work  having  been  resumed  upon  a  number 
of  'claims  for  some  time  neglected,  and  being  pushed  with  increased  energy 
upon  others;  and  there  can  be  no  question  but  the  business  of  mining  will  make 
greater  progress  in  future  than  it  has  heretofore  done  in  this  re^on.  In  the 
matter  of  wood  and  water  there  is  not  a  county  in  the  State  better  situated  than 
Alpine ;  the  facilities  for  the  cheap  exploitation  of  the  mineral  lodes  are  great ; 
while  fr-eights,  owing  to  its  proximity  to  the  principal  points  of  suppfy,  are 
mnch  lower  than  in  almost  any  other  mining  district  east  of  the  Sierra.  The 
water  power  in  this  county  is  ample  for  the  propulsion  of  several  thousand  stamps, 
while  timber,  both  for  fiiol  and  lumber,  is  present  in  inexhaustible  supply. 
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SECTION   XV. 

LASSEN    COUNTY. 

This  countj",  erected  fi:om  Plumaa  in  1864,  lies  upon  and  to  the  east  of  tlie 
Sierra  Nevada  mountains.  It  is  named  after  Peter  Lassen,  one  of  tlie  pionuer 
Bottlers  of  northeastern  California,  who  was  killed  by  the  Indians  in  1S59  while 
exploring  the  northwestern  portions  of  Nevada  for  silver  mines,  then  supposed 
to  exist  in  that  region.  The  connty  conttuns  hut  a  small  population— only  about 
1,500.  It  waa  organized  because  of  the  isolated  situation  of  the  inhabitants, 
separated  by  the  Sierra  from  the  county  Seat  of  Plumas.  The  votes  polled  in 
1864  numbered  554;  the  value  of  real  and  personal  pi-operiy  now  in  the  cormty 
is  estimated  at  about  $800,000 — a  large  amount,  considering  the  limited  num- 
ber of  people  it  contains-  The  western  portion  of  .the  county  is  covered  by  the 
Sierra  Nevada;  the  remainder  consists  of  rugged  and  baiTcn  hills,  sage  plains, 
and  alkali  flats,  with  a  small  extent  of  rich  vdley  lands.  The  Sien-a  is  heavily 
timbered  quite  to  its  base.  Heading  in  these  mountains  are  a  number  of  fine 
streams,  of  which  Susan  river.  Willow,  and  Elision  creeks  are  the  principal.  They 
afford  extensive  propnlsiTe  power  and  water  for  irrigation,  to  both  which  uses  they 
aie  largely  applied.  These  streams  run  into  Honey  lake,  a  shallow  body  of  water 
lying  on  the  eastern  border  of  the  county,  and  which,  though  it  covered  a  large  ai'ea 
some  years  since,  is  now  neai-ly  dried  up.  It  has  no  outlet,  and  its  water,  or  what 
little  is  left,  is  slightly  alkaline  to  the  taste.  Along  ite  shores  are  one  or  two  spots 
of  tule  Biareh;  the  rest  is  high  and  barren.  Nearly  all  the  valuable  land  in  the 
county  lies  in  Honey  Lake  valley^  a  fertile  and  well-watered  tract  of  some  50,000 
or  60,000  aeres,  lying  between  the  base  of  the  Sierea  and  the  lake.  It  is  all 
taken  up  and  enclosed,  the  greater  part  being  under  cultivation  or  appropriated 
to  hay-making  and  paatnrage.  Much  stock  is  kept  here,  besides  large  quantities 
of  grain  of  eveiy  description  raised  annually.  Wheat,  barley,  rye,  and  com  grew 
luxuriantly,  and,  with  irrigation,  yield  largely.  Vegetables  thrive  and  moBt  Ends 
of  fruits  mature  without  difficulty.  Cattle  hare  require  neither  stabling  nor  fodder 
during  the  winter ;  even  work  animals  keep  in  good  condition  feeding  on  the  rich 
succulent  grasses  of  the  valley.  Owing  to  the  abundance  of  good  timber  close 
at  hand,  the  most  of  the  fenomg  is  made  of  posts  and  boards,  and  the  houses  of 
the  settlers  for  the  same  reason  are  large  and  substantial.  Good  lumber  can 
be  obtained  at  the  mills  here  at  about  #20  per  thousand.  In  Long  valley,  a 
small  portion  of  which  is  in  this  county,  there  is  also  a  little  good  agricultural  and 
pasture  land.  Honey  Lake  valley  received  its  name  froni  the  quantity  of  honey 
dew,  a  sweet  and  viscid  substance  pi-ecipitated  from  the  atmosphere  dui-ing  the 
spring  and  early  summer  months.  The  climate  in  this  valley  is  extremely  mild 
and  agreeable;  the  heat  of  the  summer  is  moderate,  and  but  little  aiow  Mis 
during  the  winter.  There  is  a  group  of  hot  springs  near  the  head  of  the  valley, 
some  of  which  are  veiy  large,  and  one  so  deep  tiat  its  bottom  has  never  been 
reached  by  sounding.  It  boils  with  such  fiiiy  that  the  watei'  leaps  several 
feet  high.  The  others  are  not  so  hot,  though  all  are  impregnated  with  u'on, 
alum,  soda,  or  other  mineral  substances.  The  only  town  of  any  size  in  tie 
county  is  Susanville,  the  county  seat,  in  which  there  is  a  flomislung  school,  a 
church,  and  many  largo  and  well-built  houses.  The  connty  contains  seven  saw- 
mills, running  11  saws  and  capable  of  cutting  50,000  feet  of  lumber  daily. 
They  are  propelled  by  watei-,  and  cost  in  tlie  aggregate  over  $50,000.  There 
are  also  two  flour  mills,  having  thi'ee  run  of  stone  and  capacity  for  grinding  90 
barrels  of  flour  d^ly.  They  ai*  driven  by  water  and  cost  about  $12,000. 
There  are  20  miles  of  water'  ditches,  built  at  a  cost  of  $25,000,  and  several  wagon 
i^oads  withia  the  limits  of  the  connty,  leading  over  the  Sierra  into  California. 
Lassen  contains  no  quartz  mills,  though  there  are  numer-ous  ore-bearing  veins  of 
both  the  useful  and  the  precious  metals  in  the  county.     The  most  of,  these  arer 
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found  in  the  monntains  adjacent  to  and  :west  of  Honey  Lalse  valley,  where  placer 
diggings  and  auiiferons  quartz  were  discovered  in  1862,  at  which  tune  the  former 
were  quite  extensively  worked  and  paid  fair  wagea.  Some  of  these  quartz  veins 
also  cany  silver,  and  various  working  tests  made  on  a  amall  scale  tend  to  show 
that  these  veins  may  yet  be  profitaWy  worked  on  a  large  scale,  as  the  ores  can 
be  cheaply  reduced,  owing  to  an  abundance  of  wood  and  water  in  the  vicinity  of 
the  mines. 


SECTION    IVI. 

STANISLAUS,  FRESNO,  TULARE,  MERCEDE,  AND  SAN  JOAQUIN  COUNTIES. 

Stanislaus  has  a  sectional  area  of  1,28 
agricultural  lands.  Population  in  1860, 
assessed  valuation  of  real  and  personal  property  in  1S66,  $1,026,216.* 

The  principal  towns  are  luiight's  Feny,  the  comity  seat,  on  the  Stanislana 
river,  where  it  debooohes  on  the  main  San  Joaquin  valley,  and  Lagrange.  The 
bufflnesa  of  the  county  is  mostly  centi-ed  in  these  towns.  At  Knight's  Ferry 
there  are  valuable  quajTies  of  stwidstone.  The  freighting  business  of  this  county 
amoonts  to  4,444j  tons.t 

Febsno: — This  county,  to  the  south  of  Mariposa  and  Kerced,  in  sectional 
area  is  one  of  the  largest  comities  in  the  State,  i-eacliing  from  the  Coast  range  to 
the  eastern  boundaiies  of  the  State,  containing  9,240  square  miles ;  of  this  about 
444,800  acres-are  agricultural  lands  of  superior  quality.  The  population  of 
Fresno  in  1860  was  4,605;  estimated  in  1866,  1,680;  assessed  valuation, 
«811,716,  in  1-865;  in  1S66,  $826,000. 

The  copper  mines  in  the  Hamilton  district,  near  the  ChowchilJa  river,  are  no 
doubt  extensive.  The  lode  is  clearly  defined  for  ten  miles  with  cropping^  of 
great  richness.  The  shipments  of  copper  from  this  district  will,  it  is  believed, 
in  time  rival  that  from  Copperopolis.  At  present  the  shipments  are  light,  as  the 
cost  of  transportation  to  San  Francisco  is  $80  per  ton,  which  makes  copper 
mining  in  this  connty  unprofitable  at  present.  With  faoiliries  for  transportation 
by  way  of  Knight's  Ferry,  and  thence  by  the  proposed  Stockton  and  Copper- 
opolis r^lroad  to  Stockton,  copper  ores  will  eventually  bear  shipment. 

The  down  freights  from  this  coimty,  principally  fi'om  the  Chowchilla  mines, 
wei^e,  in  1865, 1,800  tons.  Two  tftlier  mines  shipped  by  way  of  the  San  Joaqnin 
120  tone  per  month,  bat  there  is  little  doiug  now,  owing  to  the  depreciation  in 
the  business  of  copper  mining.  The  up  freights  to  Foit  Miller  ai-e  875  tons  per 
annum ;  the  total  freights  to  and  from  this  county  probably  amonnt  to  2,675  tons. 

Tdlaei;. — The  county  of  Tulai-e,  to  the  south  of  Fresno,  contained  in  1860 
a  population  of  4,638;  estimated  in  1866,  4,890;  an  assessed  valuation  in  1865 
of  $1,306,880;  in  1866,  |1,299,379;  agricultural  products  for  1865,  $616,890; 
a  sectional  area  of  7,181  square-  miles,  of  which  about  200,604  acres  are  good 
agricnltural  lands,  the  rest  mounticin  and  tule  lands.  There  are  gold  veiaa  in 
this  county  which  are  now  being  developed,  and  which  will  inci'ease  the  present 
freights  to  a  lai^  amount.  The  fi«ights  for  1865  were  as  follows:  Up  freights, 
2,750  tons;  down  freights,  409  tons;  total,  3,159  tons. 

Tbere  is  no  outlet  for  the  northern  portion. 

Meecede, — West  of  Mariposa  county  lies  Mercede,  mostly  an  agricultural 
couiity,  the  central  and  western  portion  of  which  has,  to  some  extent,  an  outlet 
on  tlio  San  Joaqtiin  river.  Sectional  area,  1,384  square  miles;  population  in 
1860,  1,141 ;  estimated  in  1866,  1,980;  real  and  personal  property,  $816,318; 

■"  Pacific  Const  Directory.  f  W.  C.  Watson's  report. 
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prindpal  shipping  points  for  up  freight,  Merced  Falls  and  SnelHngs villa,  six 
miles  below.  Horo,  as  well  as  at  Kniglit's  Ferry  and  Lagi-ange,  on  the  Tuo- 
lumne, ia  a  large  amoant  of  water  power,  capable  of  being  used  at  a  little  exp3nse, 
and  wlicl.  will  at  no  distant  day  be  turned  to  good  account.  Freighting  boaine^ 
of  thia  county,  562  tons.* 

Sam  Joaqdih. — The  sectional  area  of  this  couoty  is  1,432  square  miles, 

(989,280  acres,!  about  one-third  of  which  is  agricultural,  the  rest  foot-hilla 

,  and  tule  lands.}     The  agricultural  products  in  1864  amounted  to  $4,445,058; 

assessed  valuation  in  1865,  114,986,615;  population  in  1860,  8,434;  estimated 

population  in  1866,  17,140;  real  and  personal  property  in  1866,  $5,375,016.| 


SECTIOS  IVII. 

IKYO    COUNTY: 

This  county  was  erected  in  1866.  The  territory  was  taken  &om  Tdaro  and 
Mono  counties,  and  lies  on  the  boi-der  of  the  Great  Mohave  Desert,  east  of  tte  Sierra 
Nevada  range  of  mountains.  With  the  exception  of  a  considerable  strip  of  arable 
land  along  Owen's  river,  and  some  fertQe  spots  at  the  entrance  of  the  ravinea 
that  make  up  into  the  Sierra,  the  country  ia  arid  and  barren.  Except  tho 
portion  lying  on  the  Sierra,  and  some  scattered  groves  of  piflon  on  the  range 
east  of  Owen's  valley,  the  country  is  also  destitute  of  timber.  The  only  water, 
save  a  few  email  springs,  consists  of  that  Sowing  through  Owen's  river  and  the 
streams  that,  idling  from  the  mountains  to  tho  west,  feed  it  or  nm  into  the  lake 
that  receives  its  waters.  Owen's  valley,  over  a  hundi'ed  miles  long  in  its  whole 
extent,  and  from  10  to  15  wide,  lies  along  the  western  border  of  the  county, 
having  the  Sierra  Nevada  mountains  on  the  west  and  the  Monachi5  cliain  on  the 
east.  These  mountains  cover  threo-foiu^hs  of  its  area  and  give  to  tho  county  a 
rugged  and  diversified  aspect.  The  tillable  land  along  the  river  is  not  more 
than  a  mile  and  a  half  wide,  but  as  it  reaches  the  entire  length  of  the  valley 
it  amounts  in  the  aggregate  to  60,000  or  70,000  acres,  tho  most  of  it  very 
fertile  and  capable,  ^yith  iiTigation,,  of  growing  every  kind  of  fruit,  grain,  and 
v^etables  in  the  greatest  luxuriance.  This  atrip  of  land  is  covered  in  its  natural 
state  with  a  coarse,  wiry  grass,  not  fit  for  making  first  quality  of  hay,  though  tho 
cultivated  grasses  could  easily  be  dom^icated  nere.  They  are  found  to  grow 
readily  when  planted  after  the  manner  of  gr^u.  The  rest  of  the  valley,  like 
the  surrounding  country,  is  nothing  but  a  sage  baiTen,  producing,  besides  the 
artemesia,  only  a  little  bunch  grass,  with  a  few  slirubs  almost  as  worthless  as  the. 
sage  itself.  The  river,  ronning  through  the  middle  of  the  valley,  is  deep,  nai- 
row,  and  crooked,  and  has  a  swift  current,  which,  with  its  generally  marshy  banks, 
renders  fording  difficult.  In  the  summer,  during  the  nidting  of  the  snow  on  the 
mountains,  it  ovei-flowB  its  banks  in  many  places,  particularly  the  tule  lands,  of 
which  there  are  good  deal  along  its  borders.  The  mountain  streana,  after  flowing 
out  into  the  valley  a  short  distance,  spread  out  over  tho  anrfaoe,  irrigating  it  and 
producing  large  patches  of  clover.  These  spots  wore  the  favorite  abodes  of  the 
Indiana,  who  planted  a  variety  of  roots,  grasses,  and  other  vegetable  comestibles, 
which  they  irrigated,  conveying  the  water  through  small  ditches  and  fehanriela 
formed  with  mud,  often  quite  a  distance.  In  the  possession  of  the  whites  they 
will  soon  bo  converted  into  luxuriant  gardens,  orchards,  and  grain  fields.  Along 
Owen's  valley  there  are  already  a  large  number  of  fine,  well  stocked,  and  culti- 
vated farms,  many  thousand  bushels  of  grain  having-  been  raised  there,  besides 
bntter  and  cheese  made  for  several  years  past.    Five  hundred  thousand  poimda 

"  Watson's  report.  t  W.  C.  Watson.  J  Pacific  Coast  Dutctotj.  , 
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of  gmin  were  raised  last  year,  and  sdll  larger  quantities  tliis.  These  farms  with, 
proper  culture  piodace  as  abundantly  as  the  lichest  valley  lands  elsewhere  in  the 
State,  the  jteid  of  wheat  and  barley  being  often  at  the  rate  of  40  and  50  bushels  to 
the  acre.  Cattle  keep  fat  here  running  in  the  pastures  the  year  round,  no  stabling 
or  fodder  being  required.  The  population  of  the  county,  for  several  years  greatly 
diminished  on  aeeount  of  Indian  djfGcnlties,  is  now  about  2,000,  ha^ng  increased 
largely  within  the  past  six  or  eight  nionttis  on  account  of  the  very  flattering 
prospects  of  the  mines.  The  assessable  property  is  estimated  at  three-quarters 
of  a  million  dollars,  and  there  is  no  donht  but  both  the  population  and  wealth 
of  the  county  will  be  largely  augmented  hereafter.  A  num.b6i'  of  towns  have 
been  laid  out,  some  in  the  vicinity  of  the  mines  and  others  in  Owen's  valley, 
but  cone  of  thera  have  yet  attained  any  great  size.  Bend  City,  San  Carlos, 
and  Independence  are  in  the  valley,  Kearsarge  City  being  10  miles  west  of 
Independence  and  near  the  famous  mines  of  that  name.  Late  City,  laid  out  in 
1862,  is  at  the  south  end  of  Owen's  Big  Late.  It  contained  quite  a  population 
at  one  time,  but  is  nownearly  deserted.  Bend  City  and  San  Carlos  also  contain 
fewer  inhabitants  than  they  did  several  years  dace.  The  late  accessions  to  the 
population  are  mostly  in  Qie  mining  distiiots.  Independence,  the  county  seat, 
is  a  growing  and  thrifty  town,  with  a  school  and  other  evidences  of  progress. 
Fort  Independence,  the  militaiy  post  near  by,  adds  much  to  the  business  of  the 
place,  there  being  at  all  times  several  companies  of  troops  stationed  here.  The 
fort  is  a  well-built,  comfortable  structnre,  with  well-improved  grounds  and  out- 
buildings about  it.  Mount  Whitney,  the  highest  ijeak  in  the  Sierra  Hevada,  and 
ckamed  to  be  the  most  elevated  land  in  Uie  United  States,  is  over  15,000  feet 
high,  and  lies  within  the  limits  of  ^nyo  county-  There  are  several  other  peaks 
in  the,  neighborhood  ranging  from  J0,000  to  14,000  in  height.  Snow  lies  on 
some  of  these  peats  all  summer.  The  whole  range  is  covered  nearly  to  its 
base  during  the  winter  season,  though  but  little  snow  lies  in  the  valley  duiing 
the  coldest  weatlier.  The  summers  here  are  hot,  the  thermometer  standing  much 
of  the  time  at  100°  in  the  shade,  but  throughout  the  rest  of  the  year  the 
weather  is  mild  and  pleasant.  But  little  rain  or  snow  falls,  escept  on  the 
mountains,  rendering  the  county  extremely  arid  and  mating  irrigation  necessary 
tor  the  growth  of  the  crops.  For  introducing  water  upon  the  land  many  small 
ditches  have  been  dug,  also  some  of  larger  dimensions ;  one,  the  San  Carlos, 
taking  water  from  Owen's  river,  is.  15  miles  long  and  cost  $30,000.  Thei-o 
are  two  saw-mills  and  nine  quartz  mills  in  tho  county.  The  former  are  driven 
by  water,  are  capable  of  cutting  about  10,000  rfeet  of  lumber  daily,  and  cost 
367,000.  Seven  of  the  quartz  mills  are  driven  by  steam  and  two  by  water 
power.  The  whole  cany  about  100  stamps  and  cost  nearly  $400,000,  Some 
of  these  mills  were  erected  several  years  ago,  at  a  lime  when  the  proper  mode  of 
treating  the  ores  in  this  region  were  but  ill  understood,  and  as  a  consequence 
proved  failures.  Most  of  them  gave  up  after  a  few  ineffectual  efforts,  and  have 
remained  idle  ever  since.  Those  put  up  more  recently  are  supplied  with  the  neces- 
sary appliances  for  the  successful  management  of  the  ores,  and  have  mostly  been 
operated  with  eatisfectory  results.  Besides  these  mills  there  are  about  20  arras- 
tr^  running  in  tho  county.  One  flonr  mill  has  lately  been  built  ia  the  valley, 
and  tho  grain  crop  being  lai^,  will  no  doubt  do  a  prosperous  business.  This 
county  is  reached  from  Cahfomia  by  several  good  roada ;  one  from  Los  Angeles, 
which  eliteiing  Owen's  valley  from  the  south,  ia  unimpeded  by  snow  at  all  sea- 
sons. With  the  exception  of  a. few  miles  of  desert  it  is  a  good  road,  nearly 
level,  and  the  one  over  which  most  of  the  freight  has  heretofoi-e  been  taken  in. 
Another  coming  in  from  the.  State  of  Nevada  enters  this  valley  at  its  northern 
extremity,  and,  though .  most  employed  for  transporting  goods  intended  for  the 
northern  parts  of  the  county,  is  not  passable  for  teams  on  account  of  snow  during 
the  winter.  The  other  road,  via  Walter's  Pass,  enters  the  valley  centrally,  and 
though  never  seriously  obstructed  by  snow,  is  not  much  used  by,teams  on  account 
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of  its  steepness  in  places  and  the  gi-eat  distance  goods  have  to  be  liaulecl  on  tliis 
lonte.  Eiglit  or  10  i3ifferent  miaing  districts  have  first  and  last  been  erected 
witliin  the  limits  of  this  county,  in  allof  which  thei-e  are  many  nietallifcreuH  lodes 
of  value,  though  working  tests,  owing  to  the  extremely  rebellious  character  of 
the  ores,  have  not  as  yet  pix)ved  wholly  satisfactory.  The  orea  here  conMst 
mostly  of  argentiferous  galena,  and  can  be  succesafally  redaoed  only  by  smelting, 
a  method  now  genei-ally  adopted  in  most  of  tlie  districts.  The  mines  are  At- 
Rated  in  the  two  main  ranges  of  mountains  running  in  a  northerly  and  aoudi- 
erly  course  across  the  cormty,  the  Sierra  on  the  west,  and  the  Monachi  or  Coso 
range  on  the  east.  In  the  latter  is  located  the  Lone  Pine  district,  abounding 
with  veins  vaiying  in  tliicknees  from  one  to  40  feet,  nearly  all  carrying  a  good 
grade  of  ore,  mueli  of  it  yielding,  by  the  rude  smelting  process  now  employed, 
from  $50  to  $100  per  ton.  At  pi-osent  only  the  rich^t  ores  are  worked  and  a 
lai-ge  percentage  of  the  metal  is  l<fflt,  calling  for  more  economical  and  efleetual 
iQoaes  of  treatment.  That  these  will  soon  be  supplied  seema  probable,  as  the 
attention  of  sdentific  miners  and  capitalists  is  now  being  directed  to  that  (juarter. 
The  ores  here  are  to  be  had  in  great  quantity,  and  as  population  is  flowing  into 
the  district,  supplying  an  abundance  of  available  labor,  there  is  no  doubt  but 
the  product  of  bullion  wiU  be  large  within  a  few  years.  In  the  other-  districts, 
except  Kearsarge,  and  one  or  two  othera,  there  is  but  little  work  being  done, 
though,  as  stated,  they  all  contain  valuable  gold,  diver,  and  copper-bearing 
lodes.  The  Kearsarge  district  is  tntuate  on  the  eastern  declivity  of  the  SieiTa, 
here  veiy  steep,  and  at  a  point  about  12  miles  west  from  Fort  Independence. 
Tlie  lodes  here,  which  are  from  two  to  five  feet  thick,  carry  a  fair  percentage 
of  silver,  which  is  their  predominating  metal.  Tlie  lode  of  the  Kearsarge 
Company,  the  most  thoroughly  explored,  contains  ore  of  good  average  grade. 
This  company,  after  erecting  a  lO-stamp  mill,  met  with  difficulty  in  saving  the 
metal  known  to  exist  in  their  oro ;  henco  they  have  been  obliged  to  delay  running 
their  mill  until  by  varied  experimenting  they  have  determined  the  best  method 
for  its  treatment.  It  is  confidently  expected  that  liberal  returns  will  be  secured, 
as  there  can  be  no  question  as  to  the  richness  of  the  ore.  A  tunnel  100  feet  in 
length  has  been  run  to  the  ledge  of  this  company,  opening  it  to  a  depth  of  180 
feet  beneath  the  croppings,  the  side  of  the  mountain  here  approaching  so  near  the 
perpendicular.  Other  companies  aro  at  work  near  the  Kearsarge  opening  their 
claims,  all  of  which  afford  encouraging  pr<«pp.cts,  and  as  there  aro  here  wood  and 
water  in  abundance  this  may  in  time  become  a  prosperous  and  productive  dig- 
tiict.  In  addition  to  gold  and  eilver,  this  county  contains  many  other  metals 
and  minerals^  such  as  iron,  copper,  sulphur,^  and  salt,  the  latter  existing  about  a- 
small  lake  in  Owen's  valley,  in  such  quantities  that  it  can  always  be  procured; 
there  at  a  merely  nominal  cost. 


SECTION  IVIII. 

MONO  COUNTY. 

This  county,  like  Lassen  and  Alpine,  lies  upon  and  to  the  east  of  the  Sierra 
Nevada.  It  is  very  elevated,  and  constitutes  the  water-shed  between  the  badn  of 
Cai'son  and  of  Owen's  rivers,  both  of  which  streams,  though  running  in  opposite 
directions,  have  their  sources  in  this  county.  As  a;  consequence,  tlie  climate- is 
rigorous,  snow  falling  in  the  winter  to  a  great  depth,  oven  in  the  valleys,  audio© 
sometimes  forming  at  night  in  the  summer.  There  is  a  narrow  belt  of  alluvial 
land  along  several  of  the  creeks  falling  from  the  Sieri'a  into  Mono  !ak«,  and  a 
few  thousand  acres  at  the  Big  Meadows  on  Walker  rivev,  with  some  small  patches 
elsewhere  in  the  county;  yet  the  amount  of  ai-able  land  it  contains  is  small.    | 
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Some  fiirmiDg  is  done  at  each  of  these  plaera.  The  crops  pLinted  are  mostly 
potatoes  and  other  vegetables,  which,  with  careful  culture  and  irrigation,  gen- 
erally mature  and  yield  well.  A  large  amount  of  hay  is  cut  every  year  at  the 
Big  Meadows.  AuivDra  and  the  most  of  tie  mining  camps  in  the  county  get  a 
good  share  of  theli  supply  there. 

Mono  contdos  about  1,000  inhabitants,  scai-cely  as  many  as  it  did  sis  or  seven 
yeare  ago,  when  the  placer  mines  gave  employment  to  a  large  number  of  men. 
These  mines,  discovered  in  1857,  were  woried  for  four  or  five  years  thcreaftei- 
with  mnoh  profit  to  such  e.s  held  the  better  class  of  claims,  the  daily  earnings 
vaiying  from  $5  to  $30  to  the  hand.  The  working  seasons,  however',  were 
somewliat  contracted,  and  tke  digging  in  many  places  deep,  while  the  cost  of 
living  was  high,  whereby  the  net  yearly  savings  were  reduced  to  moderate 
rates.  The  mines  lay  in  alluvium  washed  from  tlie  Sierra  and  lodged  in  a  field 
of  enormous  granite  bonlders,  their  ai-ea  finally  proving  to  be  of  no  great  extent, 
which,  after  the  summer  of  1861,  led  to  their  gradual  abandonment.  A  town 
named  Manoville  grow  up  at  these  diggings,  which  by  the  census  of  ISfiO  con- 
tained 900  inhabitants,  the  most  of  whom  on  tlie  discovery  of  the  silver  lodes  a'. 
Aurora,  that  year,  remove<l  to  that  pla«e,  to  which  also  most  of  the  buildings  at 
Monoville  were  afterwards  transferied.  For  several  years  after  some  placer 
mining  was  still  canied  on,  but  at  pi-esent  there  is  scarcely  anything  being  done 
at  these  dig^ngs.  Thereaa:e,however,near  them  a  number  of  small  quartz  lodes 
coHtiuning  free  gold.  Someof  these  were  worked  in  1860,  bymeansof  an'aatras, 
driven  by  water,  and  for  a  time  good  results  were  obtained  ;  but  the  pay  streak 
in  these  lodes  was  veiy  narrow,  rendering  it  expensive  to  get  out  sufficient  ore  to 
keep  the  arrasti'as  running,  which  led  to  a  final  cessation  of  work  upon  them. 
With  more  thorough  development  it  is  thought  these  veins  oould  still  bo  worked 
with  remunerative  results.  There  is  water  at  band  for  driving  a  cossiderable 
nmnber  of  stamps.  For  supplying  water  to  the  placers  a  ditdi  20  miles  long 
was  built  in  1860,  at  an  expense  of  $75,000,  which  work  might  still  be  made 
avaOable  as  a  power-  for  drivmg  machinH'y. 

Mono  lake,  the  principal  hody  of  water  in  this  county,  having  been  elsewhere 
described,  it  only  remains  here  to  apeak  of  lie  numerous  streams  falling  from  the 
Sien'a,  some  flowing  into  the  lake,  and  others  uniting  in  the  Big  Meadows  and 
forming  the  east  fork  of  Walker  river.  Many  of  them  ai-e  large,  and  by  fheii' 
volume  and  fall  create  an  immense  water-power,  a  portion  of  which,  as  they  run 
through  the  finest  of  timber  lands,  has  been  applied  to  the  propulsion  of  naachin- 
ery.  Mono  contains  a  great  extent  of  pine  and  spruce  forests,  ranging  along  the 
Eastern  slope  and  the  foot-hills  of  the  Sierra.  Those  in  the  vi<amty  of  the  Big 
Meadows  are  the  most  valuable.  I'Le  ti-ees  ha^o,  though  not  extremely  large, 
are  straight  and  well  framed.  There  ai-e  eight  saw-mills  in  the  county,  having 
an  average  ca,pacity  to  cut  5,000  feet  of  lumber  daily.  They  are  mostly  driven 
by  steam,  and  cost  from  $2,000  to  $10,000  each,  or  au  aggregate  of  $35,000. 
A  large  quantity  of  lumber  is  made  here  every  yeai',  which  fliids  a  market  at 
Aui-ora  and  in  the  adjacent  mining  districts.  There  are  three  quartz  mills  in 
the  county,  two  in  the  Bodie  distnot  driven  by  steam,  and  one  at  Hot  Springs 
driven  hy  water.  The  former  carry,  the  one  16,  and  the  other  12  stamps,  and 
the  latter  four.     The  entire  cost  of  these  mills  has  been  about  $200,000. 

The  only  town  of  any  size  in  Mono  is  Bridgeport,  the  county  seat.  It  is  situate 
at  the  Big  Meadows  on  the  east  fork  of  Walker  river,  and  is  surrounded  with 
fine  agricultural  and  hay  lands,  with  a  stretch  of  excellent  timber  a  short  dis- 
tance back  on  the  foot-hills  of  the  Sien-a,  From  Bridgeport  to  Aurora  a  good 
wagon  road  has  been  btiilt,  also  an  exiseusive  road  across  the  moimtaJus  to  Stock- 
ton, California.  The  vote  in  this  county  numbers  a  little  over  300  ;  the  value 
of  real  and  personal  property  is  estimated  at  $400,000.  It  contains  a  nmnber 
of  hot  springs,  one  group,  situate  in  the  foot-hills  on  the  road  to  Stockton,  dis- 
charges a  large  volume  of  boihng  water.    Mono  is  not  without  valuable  ore- 
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beating  veins,  both  of  gold  and  silver.  Some  of  those  ai^o  described  in  the 
chapter  on  Esmei-alda  county,  Nevada,  being  situate  in  the  Blind  Spring  and 
othei-  districts  Iving  pailily  ia  that  State,  and  partly  in  California,  In  ■  the 
Eodie  district,  ].0  railes  east  of  the  county  seat,  are  some  gold  and  silver-bearing 
lodes,  several  of  which  are  explored  by  means  of  tunnels,  vatying  from.  300  k> 
800  feet  in  length.  There  are  also  two  quartz  mills  in  this  district,  both  of 
which,  having,  as  is  supposed,  overcome,  after  many  ineffectual  and  costly  trials, 
the  difficulties  met  with  in  worMng  the  ores  here,  ai'e  now  in  a  fair  way  of  achiev- 
ing success.  That  thei-e'  is  some  fair  gi'ade  ore  in  these  lodes  has  been  clearly 
shown,  the  only  trouble  having  been  to  hit  npon  a  proper  mode  for  their  reduction. 
This  having  now  been  attained,  and  hvo  well-appointed  mills  placed  upon  the 
ground,  it  may  reasonably  bo  expected  that  some  bullion  will  be  sent  from  this 
district  the  incoming  year.  Within  the  present  year  a  new  district  named  Oastle 
Peak,  lying  a  few  lailes  southwest  of  Bridgeport,  lias  been  erected,  a  large  and 
very  rich  gold-bearing  lode  having  been  fonnd  there.  It  lies  immediately  wnder 
and  to  the  northeast  of  Castle  Peak,  one  of  the  highest  summits  along  this  portion 
of  the  Sierra.  Very  rich  float  rook  had  been  observed  hero,  which  led  to  the 
prospecting  of  tlie  locality  and,  after  some  lime  spent,  to  the  final  discoveiy  of 
the  lode  mentioned.  Placer  mining  had  for  some  yeai-s  been  caixied  on  along 
the  streams  below,  with  snceess,  tlie  gold  found  having  been  released  fi-ora  this 
large  vein  and  canied  by  the  water  of  these  ci-eeks,  and  deposited  along  theii- 
banks.  The  most  of  this  mining  has  been  done  by  Chinamen,  a  company  of 
whom  are  still  at  work,  realizing  wages  that  to  these  people  are  satisfactory.  The 
exploration  of  this  reeently  discovei'ed  lode  is  now  being  prosecuted,  and  it  g^ves 
promise  of  proring  a  good  vein.  It  is  situated  at  the  line  of  contact  between 
two  favorable  formations  for  the  production  of  metal,  granite  and  slate.  Gold 
predominates  in  valne,  though  the  lode  ia  also  well  charged  witli  sulphurets  of 
silver,  and  from  assays  made  it  is  calculated  that  the  ore  will  yield  by  mill  pro- 
cess, under  the  most  inexpensive  mode  of  treatment,  fi.-om  $40  to  S60  per  ton. 
Tlie  means  essential  to  an  economical  i-eduction  of  ores  prevail  Lei'e,  the  mines 
being  in  the  midst  of  stately  forests,  with  two  lai^e  creeks — Virginia  and  Green 
— but  a  couple  of  miles  distant,  affording  sufficient  power  to  carry  several  Imndred 
stamps.  A  large  number  of  claims  in  addition  to  the  original  location  have'been 
talcen  up  on  thia  ledge,  and  as  some  of  the  owners  are  possessed  of  eneigy  aiKi 
means,  it  is  thought  that  operations  will  be  initiated  here  the  coming  season. 
The  erection  of  several  mills  has  been  determined  upon,  the  work  of  exploi-ation 
to  go  on  meantime,  and  it  is  generally  believed  an  active  mining  camp  will  spring 
up  here  next  b 


SEKTIOS    XIX. 

MINING    DITCHES. 

Ditches  occupy  an  important  place  in  the  mining  of  Oalifomja,  Indeed,  it 
may  be  said  that  without  them  the  mines  of  the  State  would  be  relatively  insig- 
nificant. At  least  four-fiftlis  of  the  gold  is  obtained  with  the  assistance,  du-ect 
or  indirect,  of  ditct  water.  There  ai-e  veiy  few  springs  ia  the  minin^regions,  the 
bedroekbeingusually  slate  with  pCTpendicular  cleavage,  through  which  the  water 
soaks  dijwn  to  the  lowest  levels.  The  pei-raancnt  streams  ai^o  found  only  at  long 
intervals,  and  run  in  deep,  steep,  and  naniDW  channels.  Kature  lias  iumishwl 
no  adequate  supply  of  wat«r  near  the  surface  for  towns  or  for  quartz  mills;  so 
iiiej,  as  well  as  the  hydi-aulic  pipes  and  sluices,  must  depend  upon  ditch  water, 
whidi  thus  is  an  indispensable  requisite  to  the  production  of  four-fifths,  iiprhapa 
ninoteen-twentieths  of  the  gold.     It  is  fortunate  that  the  mountain  r^t^@(.^7  lc 
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tlie  milling  district  rises  high  into  the  region  of  snow,  whero  the  moisture  that 
falls  from  the  atmospliere  in  winter  is  condeiieed  and  retained  until  summer  aad 
fall.  But  without  the  ditches  this  moisture  would  do  little  good  to  the  miners, 
since  there  are  few  camps  near  springs  or  on  the  imme<liate  bants  of  constant , 
sti-eams. 

ExPESsivE  CoKSTRucTioif. — ^Thc  fe-fit  experiments  io  ditching  in  1850  were 
magnificently  successful.  The  c&nals  were  short  and  small,  and  the  water  was 
either  sold  at  a  very  high  price,  or  was  used  in  working  out  rich  claims,  It  was 
not  uncommon  for  several  yeare  for  little  ditches  to  repay  the  cost  of  conatinaction 
in  a  oonple  of  months.  It  was  supposed  that  the  ri^ht  to  the  water  of  a  good 
sti«am  would  be  worth  a  fortune.  The  merchants  in  each  town  considered  it 
their  interest  to  encourage  and  aasiat  the  miners  to  bring  in  water,  so  as  to  increase 
the  population,  gold  pi-oduetion,  and  trade.  The  country  was  full  of  enterprise 
and  money,  for  wliich  there  was  not  much  otlier  use.  Nmneroiw  ditch  companies 
were  formed  to  bring  water  fram  the  elevated  re^ons  in  the  mountains,  and  many 
had  invited  too  much  to  withdraw  before  any  of  them  had  learned  the  business 
before  them  by  experience.  The  work  was  done  when  labor  was  very  high ; 
the  price  for  common  laborers  being  $8  per  day,  and  Inmber  was  $100  per  thousand 
feet.  Before  the  canals  were  finisued,  wages  had  fallen  60  per  cent,  or  more,  and 
the  work  done  was  worth  in  the  market  only  half  its  cost.  Eeadee,  m  1851  and 
1852  the  common  price  for  water  was  50  cents  or  $1  an  inch,  and  the  ditch  com- 
paniea  miide  their  calculations  upon  charging  those  figures,  but  before  the  com- 
pletion of  the  ditches  the  best  claims  in  the  ravines  had  been exhaustedjand  there 
was  not  enough  rich  ground  left  to  pay  high  prices  for  all  the  watei'. 

Bab  Ekginebbins. — The  ditch  companies  did  not  find  good  hydraulic  engi- 
neers. Many  of  the  canals  were  constructed  under  the  influence  of  carpenters 
who  wanted  to  turn  their  skill  in  wood-work  to  account,  and  wherever  it  was 
possible  they  constructed  wooden  flumes,  even  in  places  peculiarly  favorable  for 
ditching,  and  where  the  latter  would  have  cost  less  than  fluming.  The  flame 
loses  value  every  year,  while  the  ditch,  by  gotring  more  solid,  gains.  The  flume 
must  be  i-ebuilt  about  once  in  mx,  eight,  or  at  most  ten  years,  and  the  ditch, 
never.     The  flume  soon  leaks,  and  the  ditch  after  a  rime  loses  very  little  by 


High  Flumes. — ^But  the  mistake  in  constructing  flumes  resting  on  the  ground 
was  little  compared  with  the  loss  suffered  bv  consti'ttcting  high  flumes,  which 
were  wonderftd  specimens  of  engineering  skill,  and  still  moi-o  wonderful  samples 
of  bad  investments.  It  was  common  to  see  flumes  100  and  300  feet  high,  and 
there  is  one  now  standing  near  Big  Oak  Flat,  in  Tuolumne  county,  256  feet  high. 
These  high  flumes  arc  very  costly,  and  are  frequently  blown  down.  The  water 
could,  in  most  cases,  have  been  conveyed  in  iron  pipe,  which  is  much  clieaper, 
and  mv  more  durable,  and  in  many  instances  it  could  be  and  has  been  conveyed 
in  ditches,  constructed  at  small  cost  round  tho  head  of  a  ravine.  As  the  yield 
of  the  mines  decreased,  the  charge  for  water  became  onerous,  and  the  miners  foimed 
combinations  to  compel  a  reduction  of  mtea,  and  these  strikes  were  accompanied 
BQmetimes  by  malicious  injuries  to  ditches  and  flumes. 

^NPEOEiTABLB  Invistmettts. — The  big  ditches,  almost  without  exception, 
proved  unprofltable.  Some  of  them  liave  pfud  more  liian  their  cost,  but  not  near 
so  much  as  the  same  money  would  have  ptud  at  the  current  rates  of  interest.  It 
ia  estimated  by  competentmen  that  not  less  than  $20,000,000  have  been  invested 
in  the  mining  ditches  of  Oalifomia,  and  that  their  present  cash  value  is  not  more 
than  $2,000,000.  In  many  cases  they  broke  the  men  who  undertook  them.  Most 
of  them  have  been  sold  by  the  sheriff,  some  of  them  several  times  over ;  breaking 
the  first  purehaaer,  as  well  as  the  builders.  Bean's  "  Histoiy  of  Nevada  County," 
speaking  of  the  South  Yuba  ditch  asai'emai'kable  work,  says :  "While  nearly  all 
tlie  canaJ  enterprises  of  the  country  have  passed  from  the  control  of  the  men  who 
conceived  and  cxccutet.)  them,  the  South  Yuba  canal  remains  a  triumph,  ae  well  of 
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the  eo^neering  as  of  the  financial  abihty  of  its  nians^ei's,  still  remsHiiiDg  m 
possession  of  the  fathers  of  the  enterpiiee,  and  owned  without  an  incumbrance  or 
enemy,  all  the  men  who  aeaisted  in  any  degi-ee  in  the  constmotion  of  the  works 
having  long  ago  been  paid  to  the  uttennoat  faj-thing." 

Decline  is  Value. — ^Theie  is  a  steady  decline  in  the  value  of  the  ditches, 
as  there  is  a  steady  decrease  in.  tte  yield  of  tlie  placer  mines,  which  consume 
nine-tenths  of  the  water.  The  Tractee  ditoh,  which  was  completed  in  iS58,  at 
a  cost  of  Sl.OOOjOOO,  to  supply  the  towns  on  the  Blue  lead,  near  the  southern 
border  of  Sieraa  county,  has  gone  to  itdn.  Forty  miles  of  the  new  ditch,  at 
Columbia,  have  been  abandoned,  and  11  miles  of  the  Amador  ditch  are  abandoned. 
Besides  these  costly  main  trunks  of  large  oauals  there  are  Irandreda  of  miles  of 
branches,  each  large  enough  to  cany  100  inches  ov  more,  that  once  supplied 
water  to  thousands  of  miners,  who  have  now  left  their  camp,  and  the  ditches  arc 
dry  and  broken.  The  Mokelamne  Hill  Ditch  Company  is  now  consti'ueting  a 
branch  ditch  to  Cat  Campj  the  ,Seai-s  Union  Ditch  Company,  in  Sierea  county, 
are  Constructing  a  brancii  to  Poverty  Hill  and  Scales's  Diggings,  and  the  pro- 
prietor of  the  South  Fork  eana!,  in  Eldorado  county,  is  talking  of  building  a 
new  ditch,  to  be  50  miles  long,  aad  to  carry  5,000  inches  of  water;  but  it  is 
probable  tliat  more  miles  will  be  abandoned  during  the  nest  three  or  fbui-  yeai's 
than  will  be  built.  The  receipts  of  the  Beai-  river  and  Auburn  canal  show  a 
steady  decline  from  $90,000  in  1863  to  $40,000  in  1866.  One  of  the  best-informed 
ditch  miners  in  Tuolumne  saya  that  the  receipts  of  the  ditches  in  that  county 
decrease  six  per  cent,  every  year  on  an  average,  while  thei'e  is  no  coiTespondent 
dcei'ease  of  expenditures.  The  decrease  in  the  State  generally  is  pi-obably  not  . 
less  than  10  per  cent 

The  Supply  o?  Watbh  bsceeding  the  Demamd. — Many  of  the  companies 
are  seriously  troubled  by  inability  to  sell  all  their  water,  and  some  have  commenced 
to  buy  up  mining  ground  to  wash  on  their  own  account.  It  not  oiifteqnently 
happens  that  miners  finding  their  claims  will  not  pay,  after  having  run  in  debt 
to  tuo  water  company,  fi'ansfer  their  claims  in  payment,  and  tlie  company,  by 
hiring  Ohinameu,  and  requiring  the  ditch  tenders  to  devote  their  spare  hours  to 
the  labor  of  superintendence,  ajid  using  water  for  which  there  is  no  sale,  manage 
to  make  a  good  profit  where  the  original  claim  owners  could  make  none. 

Small  Ditches. — Although  the  laige  ditches,  as  a  class,  are  unpi-ofitjible, 
many  of  the  small  ones  pay  very  well.  The  minor  ditches  ai-e  short,  constructed 
on  favorable  ground,  have  ho  high  flumes  to  bo  blown  down  by  Sio  wind,  or  to  be 
broken  by  the  snow,  or  swept  away  by  avalanches,  and  not  nnfroqnently  they 
pick  up  water  that  escapes  from  a  ditch  higher  up,  so  they  avoid  many  of  the 
most  serious  expenses  of  the  larger  ditches.  They  usnally  run  dry  easily  in  the 
summer,  and  supply  single  claims  or  little  camps  of  no  note,  and  so  they  are 
relatively  of  little  importance  to  tho  mining  industry  of  the  country. 

Flumes. — Flumes  are  usually  made  with  boards,  an  inch  and  a  half  tliick  for 
the  bottom,  and  an  inch  and  a  quarter  for  the  sides.  At  intervals  of  two  and  a 
half  feet  there  is  a  support  for  the  flume  box,  consisting  of  a  sill,  posts,  and  cap. 
The  sills  are  four  inches  square;  the  posts  three  by  four  inches,  and  the  caps  one 
and  a  half  by  four  inches.  To  ei-ect  a  flume  25  feet  high,  costs  about  tmce  as 
much  as  to  lay  one  on  the  level  of  the  gi'ound,  and  at  60  feet  it  costs  tour  times 
as  much.  The  aanoal  repair  of  a  flume  is  about  one-eighth  of  its  original  cost, 
in  favorable  circumstances.  If  the  flume  is  left  diy  several  months,  me  repaira 
may  be  more,  for  the  sun  warps  and  splits  the  boards,  and  draws  the  nails.  A 
flume  box,  40  inches  wide  by  §0  inches  deep,  with  a  grade  of  13  feet  to  the  mile, 
will  carry  about  800  inches,  and  such  a  iiume  built  on  the  surface  of  the  ground 
will  cost  now  at  the  rate  of  $4,000  per  mile,  near  a  saw-mill.  The  boards  are 
pat  in  the  flume  rough,  but  are  always  battened,  and  sometimes  caulked.  The 
cheapest  flume  costs  twice  as  much  as  the  cheapest  diteh  of  the  same  ^pa^Ittf,-yasdj  [  p 
tho  repairs  of  a  flmne  coat  90  per  cent,  more  than  those  of  a  diteh.    The  duratioip 
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of  a  Iiigli  flume  is  on.  an  average  about  sis  years,  and  of  a  low  one  8  or  10. 
For  the  first  two  or  three  years  after  the  construction  of  a  ditcli  there  ia  mucli 
ti'ouhle  firom  gopher  holes  and  elides. 

The  flumes  in  the  highest  portions  of  the  Sierra,  and  especially  alioat  Howland 
Flat  and  La  Porte  are  mudi  troubled  by  the  snow,  and  much  labor  ia  epoiit 
on  them  every  winter.  The  weight  of  the  enow  ia  so  great  that  after  every  snow- 
storm, or  while  it  is  in  progre^,  a  man  mast  go  along  and  clear  the  fiume  with 
a  shovel.  In  oases  where  ftie  flume  ia  on  a  hill-side  it  is  necessary  to  shovel 
away  tbe  snow  ftom  the  upper  side  of  the  flume,  for  the  mass  moves  down  liill 
with  tremendous  weighty  IJiough  with  very  slow  motion,  and  no  flume  could 
resist  it. 

Ikon  Fife. — ^The  use  of  ii-on  pipe  in  the  form  of  an  inverted  siphon,  instead 
of  high  flume,  for  the  puipose  of  cairying  water  across  ravines,  has  been  a  great 
improvement  and  saving  in  the  ditch  busmess.  Near  Plaeerville,  water  is  carried 
across  a  depression  190  feet,  and  1,600  feet  long,  in  a  pipe  that  cost  $900,  whereas 
a  flnme  would  have  cost  $25,000.  Not  only  is  it  cheaper,  but  it  cao  be  used  where 
flitming  is  peculiarly  impossible,  as  in  crossing  ravines  400  feet  deep. 

The  sheet-iron  used  in  making  pipe  comes  in  sheets  two  feet  wide  and  six  feet 
long.  The  commou  sizes  of  pipe  are  7  inches  and  11  inches  in  diameter,  made 
in  joints  two  feet  Ion".  A  sheet  raafees  two  joints  of  11-inoh  pipe,  and  three  of 
seven-inch,  and  11  joints  are  riveted  together  to  make  a  secfion  20j  feet  long.  At 
the'  end  of  each  section,  as  pipes  are  usually  maiile,  there  is  an  ear  or  hook  riveted 
on  each  side,  and  when  the  foot  of  one  section  is  thrust  into  the  head  of  another, 
a  wire  is  ivrapped  round  the  opposite  ears  or  hooks  to  tie  the  sections  together.  In 
case  the  pipe  is  laid  on  a  lull-side  running  down,  each  section  is  tied  at  the  head 
to  a  post  to  keep  it  in  place ;  and  the  poet  may  be  SQpporte<'l  by  a  board  placed 
edgewise  and  crosswise  in  the  ground.  About,  an  inch  and  a  half  of  space  is 
allowed  for  the  lap  at  tlie  end  ot  the  sections.  The  ends  need  to  be  made  with 
pi-ecision,  so  that  they  will  l>e  water-tight,  without  packing.  The  pipe  should 
be  put  together  in  a  straight  line,  and  the  sections  should  he  driven  together 
with  a  sledge-hammer,  striking  a  board  laid  across  the  end  of  the  section.  Tho 
pipe  needs  to  be  coated  witli  tar  to  preserve  it,  and  if  very  large  it  may  be  coated 
inside  as  well  as  out. 

The  cost  of  11-inch  pipe  raadeof  Ko.  90  u-on  is  about  75  cents  per  foot.  The 
thickncBs  of  the  iron  depends  upon  the  amount  of  pressure  and  the  size  of  the 
pipe.  Thelai-ger  the  pipe  the  thicker  tho  u-on  should  bo.  Tho  pressure  at  190 
feet  is  88  pounds  per  square  inch,  and  No.  20  iron  is  strong  enough  for  that,  if 
the  pipe  be  not  more  than  11  inehea  in  diameter. 

The  capacity  of  an  inverted  siphon  depends  mainly  on  the  three  elements  of 
diameter,  head  and  depression.  The  deeper  the  depression  the  greater  the  fiiction 
andtlie  slower  the  current.  A  straight  pipe  11  inches  in  diameter  will  carry 
five  times  as  much  water  as  an  inverted  siphon  of  the  same  size  and  head  with 
a  depression  of  200  feet. 

Ditch  Law. — The  rules  of  the  common  law  relative  to  the  rights  to  water 
were  ncsuitod  to  the  wants  of  California,  and  therefore  the  courts  have,  hy  their 
decision,  estabhahed  a  new  code,  which  was  original  here.  Among  the  principles 
of  tho  California  water  code  are  the  following : 

The  water  of  a  stream  may  be  led  away  imra  its  natural  bed  and  nevei-  retmned. 

Water  becomes  tho  properiy  of  the  first  claimant;  but  it  becomes  his  property 
only  for  the  puipose  for  which  he  claims  it,  and  to  the  amonnt  which  ho  appro- 
priates. 

The  holder  of  a  claim  has  a  right  to  use  the  water  without  any  obstniclipn 
from  later  claimants,  who  may,  nevertheless,  use  the  water,  if  they  return  it  clear 
iuid  uninjured  above  the  point  whero  the  first  cldmant  takes  it. 

If  a  miner  after  claiming  and  using  water  abandons  it,  aad  allows  it  to  run 
into  a  channel  claimed  by  another,  the  latter  becomesthoiftWHct^O'jIC 
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If  a  diteb  ig  cut  for  di-aiuage  alone,  another  may  claim  tlie  i\'ater  for  miuhi^j. 

When  the  waters  of  an  artificial  ditch  are  turned  into  a  natural  eti-eain  wich 
the  intention  of  taking  out  the  same  amount  at  a  lower  point  on  the  stream,  they 
may  be  so  taken  out,«iough  the  stream  had  already  been  claimed  by  anotlier  title. 

No  pevson  has  a  right  to  take  the  water  from  the  bed  of  a  Stream  in  whicli 
tlioro  i3  a  prior  mining  claim  that  cannot  be  worked  without  the  water. 

Section  9  of  the  act  of  Congress  of  Arigust,  1866,  relative  to  ditch  compaiiies, 
makes  a  material  change  in  the  rights  of  ditch  companies.     It  provides: 

TV.at  wherever,  by  priority  of  possesaioa,  rights  to  Ihenseof  waCorfor  nainin^,  agricnltrirnl, 
manufaotnring,  or  other  purpoaea,  have  vested  and  accrued,  and  the  same  are  reeogniiiecl  and 
acknowledged  by  the  local  ctiatoma,  laws,  and  tha  <)eciaioiis  of  courts,  the  possessors  and 
owiieis  of  each  vested  rights  sliall  be  maiutaiTied  and  protected  in  the  saiae;  and  the  right 
of  woj  for  the  coEStrnotion  of  ditches  and  canals  for  the  purposes  aforesaid  is  hereby  acknowl- 
esfged  and  confirmed :  Promded,  tuneever,  That  whenever,  after  the  passage  of  this  net,  any 
person  or  persons  shall,  in  the  construction  of  any  ditch  or  caaal,  injure  or  damage  the  posses- 
sions of  any  settlev  on  the  public  domain,  the  party  committing  such  injury  or  darat^  shHll 
be  Liable  to  the  patty  injured  for  such  ii^aTy  or  damage. 

Under  this  act  a  ditch  company  acquires  a  title  to  the  land  on  which  the  ditch 
is  made,  and  to  as  much  more  oa  each  side  as  may  be  necessaay  for  the  safety 
or  business  of  the  ditch.  The  company  bas,  beside,  the  light  to  run  a  ditoh  ovec 
mining  claims  and  farms  on  the  public  domain,  on  the  payment  of  the  actual 
damage  done.  Previous  to  the  passage  of  this  act,  if  a  ditch  was  located  over 
a  mining  claim  of  prior  date,  the  miner  had  a  right  to  wash  away  all  his  ground, 
and  if  the  ditch  was  iJamaged  the  ditch  company  had  to  bear  the  loss;  but  undei 
the  new  law  the  ditch  company  has  a  bettor  title  than  the  mining  claims  of  prioi 
location ;  and  if  the  miner  washes  away  the  ditcli  or  mjores  it,  he  becomes  respon- 
sible for  the  damage. 

OoNiTLiCT  BETWBB's  DiTOEBHS  AKD  MiSEKS. — The  first  Conflict  or  ease 
undei-  the  law  arose  at  Gold  Eun,  in  Placer  county,  where  tbere  was  a  large 
extent  of  ground  euitabte  for  hydi-aulic  washing,  but  it  remained  long  ina«cessib1b 
for  want  of  water- or  of  outlet.  Several  ditch  companies  ran  their  ditches  over 
mining  claims,  and  the  miners  notified  the  ditch  companies  that  the  ground  there 
would,  after  a  time,  be  washed  away.  The  ditch  companies  replied  that  they 
recognized  the  prior  right  of  the  miners  and  would  move  the  ditches  at  their  own 
espenee  when  the  waging  should  get  near  to  the  line.  Before  that  tirae  oame, 
the  act  of  1866  was  passed  giving  to  the  ditch  companies  superior  rights.  Early 
in  this  year  one  of  the  miners,  over  whose  daim  several  ditches  ran,  notified  the 
companies  that  ho  was  i-apidly  appi-oaclring  their  lines  with  his  pipe,  and  the  bank 
would  soon  be  washed  away.  One  company  replied  that  they  would  move  at 
tlieir  own  expense;  another  gave  him  notice  not  to  come  within  50  feet,  or  they 
would  hold  Mm  respoasible  for  all  damage  done.  He  has  been  compelled  to 
stop  because  his  prolits  would  not  have  been  large  enough  to  cover  the  damage. 

Proposed  GtKant  of  Laitd  along  Ditches. — The  ditch  companies  have 
solicited  from  Congress  a  grant  of  at  least  lOR  feet  on  each  side  of  their  lines; 
and  their  wish  upon  this  point  deserves  attentive  consideration.  If  such  a  grant, 
at  least  along  the  main  ti-unks  where  not  less  than  500  iaches  of  water  are  caiiied 
for  sis  months  in  the  year  ivithout  distorbing  the  chiims  of  miners  located  pre- 
vious to  the  location  of  the  ditch,  would  encourage  the  construction  of  new  ditches, 
or  would  give  longer  life  or  greater  size  to  those  now  in  existence,  it  would  be 
politic.  These  companies,  by  whose  assistance  $700,000,000  have  been  taken 
from  the  ground,  at  a  loss  of  |lO,000,000  to  themselves,  deserve  to  i-ecelve  some 
favora,  which  will  cost  nothing  to  the  government,  do  no  injustico  to  individual 
mines,  and  increase  or  keep  up  the  supply  of  water. 

Before  the  passage  of  the  act  of  1866,  granting  the  right  of  way  to  the  ditoh^, 
the  Pacific  Railroad  act  had  been  passed,  giving  to  that  ix>ad  alternate  sections 
of  public  land  for  a  width  of  five  miles  on  each  side  of  tlie  line,  and  thus  the 
Central  Pacific  Eaihoad  Company  has  become  the  owner  of  i 
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ditcL  belonging  to  different  compaiiiea  aloiiir  ita  lino;  and  althong'h  it  lias  nrtt 
Been  fit  fo  demand  onytbing  from  them,  still  it  is  very  unpleasant  to  the  ditch 
companies  to  know  that  they  are  at  the  mercy  of  another  a^ociation  of  later 
date.  The  act  of  1866  giving  a  right  of  way  for  the  thtch  companies  secures 
them  against  losing  their  lines  by  futm'S  railroad  grants,  but  it  leaves  them  sub- 
ject to  tears  that  the  land  immediately  alon^de  may  he  taken  in  such  a  way 
as  to  prevent  changes  and  iraprovemont^f  that  might  be  reijidrod.  In  some 
places  where  there  ai«.high  flnmes  a  stiip  100  feet  on  each  side  of  the  line  woald 
not  be  too  much  to  be  granted  to  the  ditch  compaaies  ;  bat  in  those  places  where 
there  is  a  plsun  ditch  or  ii-oa  pipe  on  a  plmn  earface,  there  would  seem  to  be 
no  good  reason  for  granting  more  than  room  enough  to  drive  a  wagon  along.  . 

Measueement  of  Watek, — Water  is  sold  by  the  inch,  and  usoally  an 
inch  is  the  amonnt  which  escapes  through  an  orifice  an  inch  square,  witli  the 
water  aix  inches  deep  above  the  top  of  the  orifice.  That  is  called  a  six-inch 
pressure.  If  a  large  quantity  is  sold,  the  orifice  may  bo  two  or  throe  inches 
high.  The  mode  of  measm'cment,  however,  is  not  uniform.  In  some  places 
the  pi^eesore  ia  nine  or  ten  inches ;  in  othera  there  is  no  pressure  but  the  quantity 
that  eseapes  threugh  an  orifice  an  inch  wide,  and  three  inches  high,  without 
pressure,  is  called  an  inch. 

In  calculations  made  by  machinista  it  is  often  necessary  to  use  the  term  "an 
inch  of  water,"  and  by  common  consent  that  phrase  is  accepted  now  to  mean 
ft  supply  of  4.033  cubic  inches,  or  145.86-100  pounds  per  minute;  3,360  cubic 
feet,  10,656  gallons  in  S4  houi-s;  and  1,236,400  cubic  feet,  30,410  tons  of  40 
cubic  feet  eadi,  or  6,030,540  gallons  in  365  days  of  24  hours  each.  If  an  inch 
of  water  pass  300  feet  fall  it  supplies  an  amount  of  power  about  one-tenth  le^ 
than  one-horee  power. 

At  the  last  session  of  the  legislature  of  Califoniia  a  bill  was  introduced  to 
provide  that  "  whei-e  the  question  shall  be  involved  as  to  the  quantity  of  running 
water  sold,  parohased,  delivered,  or  used,  and  described  by  "  minei-'s  inch,"  it 
shall  be  held  and  declared  that  a  'miners  inch'  of  water  shall  consist  of  two 
and  one-third  cnbio  feet  of  water  passing  a  given  point  in  one  minute  of  time,  or 
seven  and  -f^^  gallons  of  watei'  passing  a  given  point  in  a  minute,  or  1454^^ 
pounds  of  water  passing  a  given  point  in  a  minnte."  The  bill  was  referred  to 
the  committee  on  mines,  which  reported  a  substitute,  providing  that  "  a,  legal  inch 
of  water  sold  for  mining,  agricultmul,  or  other  purpose,  is  hereby  declared  to  be 
what  water  may  pass  through  an  orifice  of  one  inch  square,  through  plank  of  one 
inch  in  thickness,  with  a  pressure  of  seven  inches  measured  fi:om  the  centre  of 
the  orifice  to  the  surface  of  the  water:  Provided,  the  water  shall  be  delivered 
from  a  box  in  which  tie  water  has  no  motion  except  that  caused  by  the  flow  of 
the  watei-  to  be  delivered  from  that  particular  bos,"  Both  the  original  bill  and 
the  substitute  were  indefinitely  postponed.  The  objections  to  the  substitute  were 
that  it  might  be  as  well  to  let  the  miners  and  ditch  oompaoies  agi-ee  upon  their 
measurements  as  well  as  upon  their  prices,  and  that  some  compaaies  which  had 
long  adopted  other  modes  of  measurement  would  bo  inconvenienced. 

Eureka  Lake  ahd  Yuba  Canal  Comp ant's  Ditches. — The  property  of 
this  company,  under  the  present  oiganization,  is  a  consolidation  of  the  ditch  and 
mining  property  formerly  owned  by  a  number  of  different  companies.  It  extends 
over  a  vast  range  of  country,  and  embraces  many  valuable  mines.  The  main 
ditches  were  constructed  dming  the  years  1855  to  1859,  inclusive.  Purchases 
of  the  smaller  diteh^  and  consolidation  of  the  lai'ger  have  taken  place  at  different 
times  doriug  the  last  eight  yeai's ;  that  between  the  Eareka  Lake  Water  Com- 
pany and  the  Middle.  Yuba  Canal  and  Water  Company  was  on  the  1st  of  August, 
1865.  All  the  property  of  this  company  has  since  been  ti'ansfen.'ed  to  a  corpora- 
tion organiaed  for  the  purpose  in  the  city  of  Now  .York,  the  ti-ansfev  having  taken 
effect  on  the  Ist  of  January,  1866.  The  following  statement  is  derived  liom  the 
superintendent,  Mr.  Richard  Abbey;  Capital  stock,  $3,250,009,     The  first  cost 
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of  consb'uctioH  of  all  the  works  wonld  bo  difliciilt  to  estimate,  but  wiiuld  jivob- 
ablyiiot  fall  far  short  of  52,000,000.  Tho  cost  of  tlio  Eureka  Ijake  Water  Com- 
pany and  Middle  Ynba  Canal  and  Water  Company's  propeity  was  ^1,600,000; 
leufftli  of  main  ditches  and  flumes,  100  miles;  supplemcatal,  60;  capacity,  5,000 
inches.  Estimated  amount  of  gold  taken  out  by  tlio  minei's  supplied  with  water 
by  this  company  during  the  last  live  years,  $2,000,000  per  year, 

Mr.  George  Black,  civil  engineer,  thus  describes  the  district  of  country  throngh 
which  these  remai-ltable  ditches  run,  Uie  prevailing  systems  of  mining,  and  the 
costs  and  profits: 

The  mining  section  of  conntry  supplied  by  the  Middle  Yuba  canal  isfiitaated  ia  theDorth,- 
weat  of  Nevada  county,  and  commenMS  at  Nortb  San  Juau ;  it  thence  extends,  oa  tho  south 
side  of  the  Middle  Yuba  river,  to  its  junction  with  the  Main  Yuba;  thence,  on  the  south- 
easterly side  of  tlie  MainYuhfi,  by  Sebastopol,  Manzauit*  Hill,  Sweetlands,  Buckeye,  Birch- 
Tille,  and  Fren^  Cort'^',  a  distance  of  about  si;:  miles. 

At  JanctioQ  BlufF,  a  spur  from  Hanzanita  ITitl,  the  Middle  and  North  Yuba  rivers  join 
together  and  flow  in  a  southwestei'ly  direction,  for  a  distance  of  about  eight  miles,  to  the  junc- 
tion of  the  South  Yuba,  at  Point  Defiance,  three  miles  below  French  Corral. 

From  San  Juan  to  a  point  about  a  quarter  of  a  mile  below  Junction  BlnfF.  Che  noith  edge 
of  the  mining  ground  is  at  a  distance  of  about  half  a  mile  from  the  river,  and  at  an  elevation 
of  about  SOO  ttet  above  it,  having  a  gradual  inclination  Co  Cbe  water's  edge.  From  tbis  point 
to  French  Corral  a  slate  ridge  of  hills  extends  between  the  northwest  side  of  the  mining 
ground  and  the  river.  On  the  south  it  is  bounded  by  a  low  ridge  of  hills,  which  extend  to 
the  Soutli  Yuba.  Along  the  north  and  west  sides  of  these  hilis,  aai  in  tho  intervening  val- 
leys, part  of  the  company's  main  canal  is  situated,  together  with  fie  branches  and  reservoirs 
belongiog  to  it. 

'ilie  mining  ground  from  San  Juan  to  French  Corral  is  composed  of  a  succession  of  gently 
rounded  gravel  hills,  in  length  from  one  milo  to  one  mile  and  a  half  each,  separated  by  ravines ; 
the  width  is  more  contracted  in  some  places  than  in  others ;  on  an  average,  it  may  be  taken 
at  1,500  feet.  The  depth  along  the  centre  varies  from  1,50  to  200  feet,  diminishing  towards 
the  sides.  The  deposit  rests  on  abasin-shaped  depression  in  the  bed  rack,  which  is  composed 
in  some  places  of  granite,  in  others  of  either  trap  or  transition  slate.  In  those  places  where 
the  superincumbent  gravel  has  been  washed  away  the  bed  rock  is  eiposad  to  view,  and  pre- 
sents a  similar  appearance  to  that  of  the  present  river,  which  flows  several  hundred  feeC 
beneath.  The  water^worn  appeai'ance  of  the  rocks,  all  the  angles  and  prajectiug  points  of 
which  have  been  rounded  off,  show  voiy  plainly  that  at  one  time  a  powerful  current  of  water 
must  have  swept  over  them. 

The  gravel  hills  are  composed  of  layers  (in  some  places  almost  horizontal)  of  sand  and 
gravel,  totermixed  here  and  there  with  streaks  of  day.  The  upper  layers  are  composed  of 
sand  and  fine  gravel ;  the  gravel  becomes  coarser  as  the  depth  increases.  The  lower  portion 
is  composed  ofboulders  and  gravel  cemented  together  int»  a  hard  and  compact  mass,  resting 
on  the  Ded  rock.  Gold  is  found  throughout  the  whole  of  this  deposit ;  the  upper  50  or  60 
feot  contain  it  only  in  very  small  quantities ;  it  increases  with  the  depth,  the  lower  20  to  30 
feet  lying  above  the  bed  rock  being  invariably  the  richest.  The  gold  is  what  is  usually 
termed  "  line,"  being  in  very  minute  scales,  in  some  eases  almost  I'eEembling  the  fineness  of 
dust.    Large  and  coarse  gold  is  rarely  met  with  in  this  locahty. 

Gold  mining  was  at  first  onlv  carried  on  in  the  beds  of  rivers  and  ravines  or  along  their 
hanks,  where  coarse  gold  was  found,  with  comparatively  littie  labor  or  expense  in  the  extrac- 
tion of  it.  When  these  places  wero  partially  exhausted  the  attention  of  miners  was  turned 
to  deposits  such  ae  these  under  notice,  which  could  only  be  made  available  by  a  large  supply 
of  water,  brought  in  over  the  mining  ground  at  a  high  elevation.  It  was  to  attain  this  object 
thatannmber  of  miners  joined  together  in  1853  and  organlaed  the  Middle  Yuba  Canal  Com. 
panj,  and  commenced  the  construction  of  their  works.  When  thoy  were  completed,  a  new 
systeio  of  workmg  was  inaugurated  here,  by  which  water  was  ma^le  Co  replace  the  labor  of 
men.  Practical  experience  has  since  then  proved  that  the  more  water  is  used  the  more  eco- 
nomically and  efiectually  can  the  deposits  be  worked.  The  water  is  conducted  from  the  flume 
or  ditch  into  the  measurmg  box,  12  t«  14  feet  square,  in  the  side  of  which  openings  are  left 
two  inches  in  depth,  and  extending  along  all  the  sides.  The  water  is  allowed  to  attain  a 
depth  of  six  inches  above  the  centre  of  these  orifices.  The  measurementa  are  made  accord- 
ing to  the  sectional  area  through  which  the  water  flows ;  for  instance,  20  inches  in  length  by 
2  inches  in  depth  13  called  40  inches  in  miners' measurement ;  50x2=100,  and  so  on.  The 
discharge  is  legulated  oceording  to  the  demand,  and  is  allowed  ta  flow  during  a  working  day 
of  10  hours.    A  cubic  foot,  or  7.49  U.  8.  gallons,  equals  38  miners'  inches. 

The  water  from  the  main  canal,  or  from  the  reservoir,  is  carried  over  high  flumes  and  in 
bmoch  ditches  to  the  different  hills,  where  measuring  boxes  are flxed  to  receive  it;  &om  these 
boxes  it  flows  through  pipes  to  tho  different  compames  at  work.    The  main  pipes  at  present 
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used  made  of  sbeet  iron  otie-8ixl«etit!i  of  an  incii  in  thickneaa,  firmly  rivetetl  togetter ; 
(8  000  feel  of  pipe  are  !□  use  ou  tlie  different  liills.)  The  lengths  areuBoallj  about  13  feet ;  tbe 
3  from  II  fo  18  inches.    Tbe  main  pipe  is  connected  to  a  casWron  bos,  placed  as  low 

d  cireiimstonceB  will  admit ;  to  this  bos  pipea  of  a  lesser  diameter  are  attached,  at 

diff  t  sides,  so  that  the  water  can  be  thrown  on  different  points.  At  the  extremities  of 
th  p  pes  flexible  tubes  ate  fixed,  to  which  are  attached  noazles  with  metallic  enfls.  The 
d  of  their  orifices  is  two  to  three  inches.    The  coEzles  are  pointed  against  the  hank 

wh  h  has  to  be  remoTed.  The  water  used  varies  from  300  to  1,000  inches ;  1,000  inches, 
mi  rs  neasnremect,  eqnals  26 J^  cnbie  feet,  or  197  U.  8.  gallons  i  in  weight,  ]  ,030  ponnds ; 
h  mg  onstant  discharge,  under  pressures  varying  from  140  to  200  feet.  This  colossal 
1  b  nffht  to  bear  against  the  banks  cuts  andbreahs  them  away  to  within  a  few  feet  of 
th   b  d   ock.     BlastuDgiH  resorted  to  to  break  up  the  cemented  gravel;  sometimes  long  diills 

d  nd  blasts  are  used,  with  only  a  small  quantity  of  powder.  Whei'e  the  urust  to  be 
removed  is  too  thick  for  this  a  drift  is  ran  in  a  little  further  than  tlie  height  of  the  bonk,  and 
from  1  lo  20  kegs  of  powder  are  used,  according  to  the  depth  of  the  bank  to  be  lifted. 

In  the  centre  of  the  hilis  the  hard  gravel  is  generally  from  SO  to  50  feet  in  depth.  A  drift 
is  rnn  in  on  the  bed  rock,  and  from  5U  to  175  kegs  of  powder  are  used  at  one  blast. 

Some  miners  think  it  more  economical  and  profitable  to  drift.  They  construct  parallel 
tunnels  100  feet  apart  on  the  hed  rock,  sis  to  seven  feet  in  height,  running  into  tbe  clif&, 
and  connect  th«n  together  with  cross-drifts.  Tbe  connecting  walls  are  washed  away  by 
hydranlic  power,  which  causes  the  entire  cliff  to  settle  down  and  break  to  pieces  in  its  fall. 
The  water  is  then  brought  to  bear  on  this  maoa  with  such  force  that  it  sweeps  everything 
away  through  tunnels  constructed  in  the  hed  rock.  Timber  sluices  are  laid  through  these 
tunnels,  varying  in  width  from  two  aa6  a  half  to  four  feet,  and  18  inches  in  depth.  The 
grade  is  asnally  1  foot  in  1 5.  Two  sluices  are  sometimes  used  in  the  some  tunnel  hy  different 
companies,  from  two  to  two  and  a  half  feet  in  width  each.  Larger  sluices  and  heads  of 
waler,  with  a  smaller  grade,  seem  latterly  to  be  preferred  as  more  efficient. 

Several  methods  are  in  use  for  the  effectual  saving  of  the  gold.  In  some  places  the  bottoms 
of  the  sluices  are  paved  n'ith  rounded  stones  of  ohlong  shape,  the  lesser  diameter  being  about 
three  inches.  The  gold,  as  it  is  carried  along,  is  deported  in  the  interstices  between  them. 
A  "  clean  up  "  is  made  in  every  10  or  20  days.  In  other  places  blocks  are  used,  sawn  across 
the  grain,  and  about  two  feet  square  and  sis  inches  in  depth  ;  a  ha  ten  two  inches  wide  and 
two  inches  in  depth  is  placed  between  them  across  tbe  flume,  which  forms  a  hollow  of  four 
inches  in  every  two  feet ;  in  these  crevices  the  gold  is  deposited.  These  blocks,  of  course, 
wear  out  very  rapidly,  and  have,  about  once  in  every  two  months,  to  bo  replaced.  The 
veleeily  of  the  water  is  so  great  that  rocks  weighing  from  100  to  150  ponode  are  often  carried 
along  by  the  current  through  the  tunnels.  The  entire  mass  is  precipitated  over  falls  from  13 
to  30  feet  in  height,  which  breaks  np  the  boulders  and  cement ;  the  fragments  are  taken  up 
anew  by  other  sluices,  again  precipitated  over  falls,  which  operation  is  repeated  several  times 
before  the  river  is  readied,  sevi^al  hundred  feet  below.  In  several  places  under-current 
sluices  are  used.  At  the  end  of  and  in  the  bottom  of  the  last  sluice-bos  a  grating  is  con- 
strncled  of  iron  bars,  through  which  a  person  of  the  fino  gravel,  clay,  sand,  and  water  is 
separated  from  the  larger  particles,  and  drops  info  a  set  of  more  gently-graded  sluices  under- 
neath, varying  in  width  from  sii  to  aght  feet,  through  which  they  are  carried  off  by  the  cur- 
rent in  orie  diiection,  while  the  maiu  body  of  gravel  and  boulders  is  dashed  over  the  Wis,  lo 
be  again  taken  up  by  jjther  aliiices,  along  with  the  tailings  from  the  under  current,  and  sub- 
jected anew  to  the  same  operation,  which  is  thus  repeated  several  Umes  before  the  river  is 
reached. 

To  show  the  enormous  advantages  gained  by  the  present  system  of  working,  compared 
with  those  formerly  in  use,  I  may  add  that,  taking  a  miner's  wages  at  |4  per  day,  Ihe  cost 
of  estraction  of  a  cubic  yard  of  deposit  will  be  as  follows : 

With  tbe  pan $20  00 

With  the  rocJcer 5  00 

With  theLongTom 1  00 

While  with  the  powerful  means  now  employed  it  is  only SO 

A  considerably  greater  quantity  of  gold  Is  retained  by  this  operaUon  than  hj  any  other 
hitherto  employed.  Quicksilver  is  u^  more  by  some  miners  than  by  others,  distributed 
through  their  sluices  so  as  to  form  an  amalgam  with  the  gold.  They  have  no  fixed  rule  to 
gnide  them  in  Its  use. 

The  works  of  the  Middle  Tuba  Canal  Company  were  commenced  by  the  cocstruclion  of  a 
small  ditch  from  Onzziy  caSon  (a  small  atreani  which  falls  into  the  Middle  Yuba)  to  San 
Juan.  The  waler  supply  not  being  safficient,  the  ditch  was  enlarged  in  1855  to  its  present 
sIeo,  while  the  works  were  extended  from  Grizzly  caflon  to  the  river,  across  which  a  small 
dam  was  hailt  It  is  situated  about  three  miles  below  Moore's  Plat,  the  latter  place  being, 
in  altitude,  about  1,500  feet  above  it.  The  distance  from  the  dam  to  San  Juan  is  23  miles, 
and  four  miles  farther  to  the  termination  of  the  m^n  canal,  at  the  Sweetlands  creek  roser- 
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Pour  receiving  reservoirs  Lold  the  water  which  flows  at  night  and  on  Simlaya— 
San  Jnan  reservoir,  having  a  capacity  of  discharge  ot  2  Ml)  mcies. 

Manzanita  Hill  reservoir,  liavicg  a  capacity  of  disthai^  of  2  000      " 

Northrup  reservoir,  having  a  capacity  of  discharge  of  i  "iOO      " 

Garden  reservoir,  having  a  capacity  of  discharge  ol  2  COO      " 


Total.. 


Tho  various  hills  are  supplied  either  by  branch  ditches  from  these 
from  the  main  canal. 

The  branch  ditches  are  connected  with  bigh  flumes  which  span  the  1 
between  the  ridge  and  the  mining'  ground.  At  San  Juan  a  bigh  f 
m&ia  catial. 

The  length  and  greatest  height  of  these  flumes  are  as  follows : 


San  Jnan  aqueduct 

Mazanita  Hill  aqueduct 
Buckeye  Hill  aqueduct. 
Birchvillo  Hill 


Tbe  aggregate  length  of  the  branch  ditches  is  about  13  miles. 

The  dimensions  of  the  excavated  part  of  tlie  main  canal  is  as  follows :  bottom,  four  ieet ; 
top,  seven  feet  i  depth,  three  feet;  the  grade  from  the  dam  to  Grizzly  canon  is  10  feet  per 
mile,  and  from  there  to  San  Jnan,  13  feet  per  mile, 

The  dimeusions  of  the  ditch  from  San  Juan  to  Garden  reservoir  are :  bottom,  three  and 
one-half  feet;  top,  sii  feet ;  depth,  two  and  one-half  feet ;  grade,  12  feel  per  mile. 

The  main  flume  is  of  the  following  dimensions:  hottdm,  lour  feet ;  depth,  three  feet,  with 
same  grade  as  ditch. 

The  branch  ditches  are :  bottom,  two  and  one-half  feet  {  top,  four  feet ;  depth,  two  feet ; 
grade,  IS  Ieet  per  mile. 

The  safe  capacity  of  tbo  canal,  as  it  is  at  present,  is  equal  to  a  constant  stream  of  1,500 
inches  for  10  hours,  miners'  measurement  oi  IbOO  for  24  hours  =  38  cubic  feet  per  second. 

The  cost  of  the  works  has  been  as  loUows 
Construction  of  canal  from  river  to  Mazanita  Bill  $2CI  765  83 
Constmclion  of  canal  from  Mazanita  Hill  to  BirchviHe  Hill  together  with  pur- 
chase from  Sweetlands,  &.c 31  S37  50 

EspeJises  and  impi-ovemeuts,  to  May  1857  70  954  39 

Sim  Juan,  Maaauita,  and  Jones's  resen  on  s  IP  099  39 

Purchase  of  Grizaly  Company's  works  at  San  J  nn  10  000  00 

Purchase  ei'PoBai'd's,  at  Buckeye  Hill  1  ''00  00 

Sandy  creek  extension 3  (25  00 

Total  cost  to  June,  1858 oJ7,.0l  91 


Water  sales,  receipts  and  expcftses  t)ftheMiddk  YiAa  Canal  C<ympany,froniJan~ 
■uary  SO,  1856,  to  Jvly  I,  1864. 


.Tanuary  aO,  1856,  to  December  1    1857 
December  I,  1857,  to  January  1   1859 
January  I,  1859,  to  Januarj  1    I'^BO 
Janaaiy  I,  1861),  to  January  1   18b} 
January  j,  lfi63,  to  Januarj  1   18(  i 
Junuary  1,  \mi,  to  July  1   l^i 


144,375  39 
359,577  81 
109,480  87 
62,383  43 


Goo^^  Ic 
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s  from  January  1,  1SG3,  to  June 


Working  ^xponfitrs. 
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10  143  eo 

13,347  06 

615 

415  00 

52  00 

44  30 

12,  SIS  oe 

8,73173 

650 

405  00 

87  75 

169  57 

m;^ 

'^■■"" 

191,679  81 

IBS,  781  30 

11,340 

0,134  60 

4,330  64 

3,397  6SJ  6,309  SO 

34,505  10 

The  eipeiise  of  S5,990  29,  in  November,  1863,  ineluileH  State  and  county  tas 

It  will  be  seen  from  the  foregoing  statements  that  the  actual  receipts  for  tho  6f 

from  1856  to  July  1, 1964,  a  period  of  eight  and  one- halfyeai's,  have  amonntedtal 


The  receipts  from  January  1,  1860,  to  Jottuory  1 

amounted  to .. 

While  the  e;<pesses  have  been . . 


S3,  (thi'ee  years,)  have 


Net  receipts 237,042  8 


Net  receipts 188,359  20 


lu  addition  to  the  supply  derived  from  the  Middle  Yuba,  the  canal  also  receives  pnit  of  the 
water  ffom  tbe  reservoir  of  the  Sierra  Nevada.  Lake  Company,  which,  ailwr  being  uaed  on 
American  Hill,  Chips,  Alleghany,  and  Minesota,  falis  inw»  lie  river  or  its  branches,  and 
fl  ws  from  thence  into  the  flume 

In  like  manner  the  water  in  Eureka  Lake  Compony's  reservoir,  after  bebg  used  et  Snow 
Point,  Mooro's,  Orleans,  Woolsey'e  Flats,  and  at  other  points  along  the  north  side  of  the 
ridge,  falls  into  the  river,  and  also  flows  into  the  flume. 

Veiy  eitonslve  miniitg  operations  have  been  carriect  on  for  some  years  on  this  section. 
Tunnels,  amounting  in  the  aggregate  to  thonsands  of  feet  in  length,  have  been  driven  through 
the  bed  rock  to  insure  the  fall  necessary  for  tbe  sluices.  These  tunnels  have  cost  from  $15 
to  $35  per  loot  run ;  some  have  taken  years  to  complete,  while  others  are  still  In  course  of 
conatrnction. 

San  Jpas  Hux.— The  Eureka  Claim  embraces  80  claims  of  180  feet  by  80  feet— conse- 
quently an  area  of  261  acres.  The  flepth  of  the  gold-bearing  deposit  is  100  feet  to  175  feet.  _  The 
north  edife  of  the  gniojte  b.isin  on  which  it  rests  is  at  an  Novation  of  85(1  feet  over  tbe  Middle 
Tuba,  which  flows  beneath.  500  to  1,000  inches  of  water  per  du.y,  supplied  by  the  Eureka 
Lake  Company,  are  used  through  three  iron  pipes  12  inches  to  14  Inches  in  diameter. 

Upwards  of  five  years— from  August,  1855,  to  October,  1860 — were  taken  to  oonstinct  a 
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tmiTiel  ao  that  fhe  giavel  could  bo  worked  to  the  hed  roc!;.     Tho  expenses  incurred  before  a 
dividend  was  declared  were  8143,000, 

The  expenses  of  working  this  claim  from  July  24,  1860,  to  December  21, 1869— two  and 
trne-tiiird  jears— were  as  followa  t 

CanvaBand  Iroae $4,654 

Purchase  of  claims 22, 800 

Watec 67,800 

LaW,  qtticksiJTer,  tools,  &c 51,953 

Lowering  tunnel 20,000 

Lumber 6,400 

Powder 20,000 

193,600 
Proceeds  from  claims.- - — 287,200 

Net  profits -^ 93,600 

During  the  period  of  two  and  one-third  years,  eight  months  were  lost  inlowericg  the  exist- 
ing tunnel,  ao  as  t<i  obtain  the  requisite  fall  for  the  flumes. 

Doeember  21,  1862,  to  April  J,  1863— three  and  one-fourth  months : 

Expenses  for  water 811,000 

Labor,  quidtsilver,  &o 8,000 

19,000 
Proceeds  from  claims . .- 50,000  . 

Net  profits 31,000 

In  June,  1863,  this  company  was  regularly  incorporalfid,  and  tho  office  established  in  San 
Francisco.     The  following  is  a  detailed  account  of  eipenses  and  receipts  since  then  : 

Receipts  and  exoenditures  of  the  Exreka  Gold  Mining  Compayty's  Claim  from  June  5,  1863, 
l«  August  11.  1964. 
AugtistJl,  1864: 

Cash,  labor  account $24,986  56 

Expense,  lumber,  candles,  coal,  merchandise,  incidentals 4,. 568  42 

Claims  account 60S  50 

Hose 1,488  JO 

Powder 9,643  17 

Wafer 35,782  49 

Quicksilver 372  81 

Taxes 108  40 

Dividend  account 66,000  00 

Balance 4.078  45 

147, 539  00 

August  11,  1864: 
Cash  received  from  claims  from  Juno  5,  1863,  to  date ^U7,5W  90 

SAN  JUAN  DILL. 

Dcadman  Cut  Mining  Claims— superficial  area,  square  feet 94,693 

Averse  depth,  feet 100 

Cubic  oenfenta,  cubic  yards ■- 350,455 

April  99,  1855,  to  Fohruary  4,  1859 : 

Water 823,565  76 

Special  expense 20,  017  78 

Labor V 37,849  75 

71 ,  433  29 
Cash  reroiyed  from  claims 156,307  73 

Net  profits 84,874  44 

This  claim  was  entirely  worked  out  in  1859. 

The  average  quantity  of  gold  In  it  was,  per  cubic  yard 44 

The  total  cost  of  extracting,  including  water,  per  cubic  yard , 80 

nOOg  IC 
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WcKeeliy  &.  Cotopany's  Claims,  average  length  861  feet  by  315  feet,  square 

yards 38,240 

Aveiage  depth,  feet 120 

Amount  of  gravel,  cnbie  yards . 1.  I^lj  *00 

Cash  received  from  claims $368,933  78 

Construction  of  tunnel 518,000  00 

Water 81,555  25 

Expenses 142,717  53 

Divideudspaid 136,660  00 

368.933  78 

This  claim  has  been  In  operation  since  1855.  Tho  total  quiintity  of  water  used  has  beea 
339, 374  inches,  the  price  of  whioli  has  varied  from  50  cenfs  to  20  cents  per  inch.  The  aver- 
age quantity  of  gold,  30  cenla  per  cubic  yard.  Cost  of  wat«r,  7J  cents  per  cubic  yard.  Total 
cost  of  extraction,  including  water,  30  cents.  The  shaft  sunk  from  the  surface  of  the  bed 
rock  to  the  sluice  is  169  ftet  10  inches.  The  siza  of  the  claims  ia  180  feet  by  80,  or  oue-tbii(l 
of  an  acre  in  area,  (each  company  owning  several  claims. )  The  average  quantity  of  watec 
required  for  the  complete  working  of  eacli  has  been  18,614  indies ;  at  SO  cents  per  incli, 
13,732. 
The  Midaio  Tnba  Company's  receipts  over  eipenseu  for  IS  months  ending  July 

J,  1864 $85,506 

The  Eureka  Lake  Company's  reodpts  over  expenses  for  12  months  ending  July 

J,  1864,  were,  say 145,060 

NetreeeiptB 230,506 


Miijf 

Eureka  Lake  canal 3,  OC 

Minors'  canal 7.': 

Other  districts 2!! 

Middle  Yuba  canal 


5,500  inches  for  ten  hours,  equal  for  24  hours 13,200 

SO  per  cent,  deficiency  in  supply,  stoppages,  and  oiher  caasea . 2,630 

10, 580 

Say  10,000  inches  per  day,  &e. 

In  referoace  to  the  Eureka  Lake  canal,  Mr,  Black  makes  the  fallowing  remarks : 
The  section  of  country  which  can  bo  supplied  by  these  works  extends  over  a  large  portion  of 
Nevada  county,  commencing  at  the  jnnctiOa  of  the  North  and  South  Yuba  rivers,  tour  miles 
holow  French  Corrali  thi^iee  it  extends  in  a  northeasterly  direction  between  these  rivers  toward 
the  summit  of  the  Sierra  Nevada.  A  main  ridge  between  these  rivers  gradually  rises  from 
1,500  feet,  Ihe  attitude  ef  French  Corral  above  the  sea,  to  8,000  feet  on  the  summit.  Numer- 
ous lateral  spurs,  with  ravines  separatit^  them,  extend  from  the  main  ridge  ou  each  side  to 
the  rivers.  In  most  cases  the  mining  ground  is  situated  on  benches  near  the  extremities  of 
these  spurs;  in  some,  however,  it  is  situated  in  channels  between  tbem.  From  French  Corral 
to  Eureka,  a  distance  of  about  32  miles,  the  avenge  width  between  the  rivers  is  seven  miles; 
from  thence  the  width  grad Dally  increases  lo  about  16  miles  on  the  sammitef  the  mountains. 
The  jirst  portion  is  that  in  which  the  mining  section  is  situated,  and  comprises  au  area  of 
about  175  square  miles.  The  area  of  the  different  places  where  cravel  depi^its  have  been 
found  may  together  be  about  15  square  miles.  The  deposits  in  addirion  to  those  from  French 
Corral  to  San  J\ian,  already  described,  extend  on  the  north  side  of  the  ridge  by  Badger's 
Hill,  Grass  Valley,  Eurisko,  and  further  up  by  Woolsey's,  Moore's,  Qrleans  Flat,  and  Snow 
Point  to  Eureka ;  and  on  tlie  soulh  slope  of  the  ridge  from  Montcsoma  to  Pleasant  Hill, 
Cberokee,  Chimney  Hill,  Columbia  Hill,  Lake  City,  Bloomfield,  Relief  Hill,  and  Mount 
ZioD.    The  thickness  of  the  deposits  varies  from  60  to  200  feet,  nearly  similar  to  tliose  before 
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described  nt  San  Juan,  save  tlat  they  are  no6  so  ric-li  in  gold,  and  are  more  intermixed  willi 
seams  of  elay.  which  render  them  more  difficult  to  be  worlted. 

From  Eureka  to  the  summit  of  the  mounlaias  no  deposits  have  been  found.  The  geologi- 
cal formation  is  mostly  granite  end  giieiss,  which  rise  into  high  and  rushed  peaks,  some  of 
■vvhicJi  attain  aa  elevation  of  8,500  feet  above  the  sea.  The  Middle  and  South  Yubas,  witii 
tlieir  tributary  streams,  such  as  Cation  creek.  Pass  oreelt,  and  others,  take  their  rise  in  these 
mountains,  amongst  which  are  numerous  lakes  from  20  to  400  acres  in  area.  The  Canon 
Creek  lake,  situated  at  the  head  of  Canon  creek,  about  four  miles  west  of  the  Htimmit,  is  the 
lar^t,  and  forma  the  company's  principal  reservoir.  A  substantial  dam  formed  of  Mocks 
of  granite  ):as  been  erected  across  its  outlet.  The  transverse  width  at  bottom  is  120  feet,  its 
height  70  feet,  and  lenRth  from  bank  to  bank  ^50  feet.  The  front  is  protected  -with  two 
. 1-  ni  ;_.!.  I — 1 —  _._!> J  1,  ..i_  .- —      ...___!._  ^  _!_.!._  ! J. — ..3  through 


layers  of  Sj-ineh  lumber,  well  secured  to  the  face.     An  arched  sluice 
the  dam,  by  which  the  flow  of  wat«r  is  regulated  from  the  interior,    \vn* 
area  of  the  reservoir  is  500  acres,   the  average  depth  of  water  43  fee 
935,000,000  cubic  feet  of  water. 

Somres  of  supply,  from  Uie  ini<Idle  of  April  to  the  middle  of  August,  a 
mountain  streams,  which  become  swollen  from  the  rapid  melting  of  the 
four- months' plentiful  supply.    After  that  date  teconr- ■  '-  '- '  '-  '' 

MIKBHS'  DITCH, 


.  fuliofw 


Cost  of  purchase  of  small  <!itcbes,  water  righls,  &c  . , 
Eureka  Lalto  5am 


Lake  Fuucherie  dam. 

Smaller  dnms 

Magenta  and  National  aqueducts 

Storage  reservoirs 

Iron  pipes  to  Ban  Juan. ._..,... 

Main  canal  and  flume 256,000 

Sawmill '. 7,000 


35,01X1 
8,000 
2,000 
23,000 
51,000 
12,v00 


Miinagement,  law  e:(pen5es,  &c,  20  per  ci 


Tlio  following  is  a  list  of  the  storage  reservoirs  named  in  the  above  estimate,  with  their 
anncitv  and  cost: 


capacity  a 


Locality. 


Eureka 

SaowPOTnt.... 

Orleans 

Moore's 

Woolsey's 

Relief  Hill 

Bbomfleld 

Lake  City 

Kennebec 

Grizzly  Hill  ... 
Colnm'bia  Hill  . 
Grizzly  Hill  ... 

Cherokee 

Lone  Ridge 

San  Joan 

Pleasant  Ridge. 
Montezuma 


No.  of       Capacity        f. 
cservoira.   m  inches. 


1,000 
3,000 

e,ooo 

7,500 
1,500 
1,500 
5,000 
1,500 
1,000 
15, 000 
10, 000 
4,000 
2,500 


71,800 

■oaoJc 

o 
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The  average  annual  water  sales  of  tlie  Eurel;a  Lake  Water  Compaoy,  according  to  tho 
annexecl  statements,  smoiintto  ^101,36!),  over  and  abeve  expenses  of' inanugement,  repaira, 
&c,    Badueting  10  per  cent,  from  this  for  bad  debts  will  leave  a  net  income  of  8145,233. 

sijmB  idea  of  the  magnitutle  with  which  mining  operatioos  Rie  carried  on  along  Ihis  ridge 
may  be  inferred  from  the  fact  that  sinea  1850  the  annual  quantity  of  gold  ttansmittod  to  Sun 
Francisco  has  amounted  to  from  $1,500,000  to  |2,00l),000. 

So  great  has  been  the  quantity  of  ground  washed  avfay,  that  many  of  the  ravines  are  cov- 
ered with  a,  depth  of  20  feet  and  upwards  of  lailinj^s  from  the  slQice«,  composed  of  sand  and 
gvavel.  The  fall,  therefoi-e  considered  necessary  lor  the  slniees,  of  one  foot  in  15,  can  only 
beohtwned  in  those  places  that  are  situated  above  the  rivers,  such  as  those  in  the  San  Juan 
district,  and  higher  up  the  ridge  at  Badger  Hill,  Grizzly  Hill,  Woolsey's,  Moore'a.  and 
Orleans  Flat. 

In  order  to  obviate  this  difficulty  of  want  of  fall,  tannels  are  being  constructed  at  different 
points,  which  take  from  two  to  five  years  to  complete.  Some  of  those  I  visited  are  throngh 
granite  or  trap,  and  cost  at  the  rate  of  from  $20  to  $60  per  running  foot.  They  are  six  to 
eight  feet  in  width,  and  seven  feet  in  height ;  when  completed  a  flume  will  be  laid  through 
themand  extended  a  long  distance  down  the  ravine.  All  the  tftilings  with  which  a  ravine  is 
incambered  wiU  becarried  away  through  the  flnme  by  the  current  oi  water.  After  the  present 
year,  many  of  those  tunnels  now  being  constructed  will  be  finished,  when  numerous  com- 
paoies  will  be  enabled  to  work,  which  are  now  precluded  from  dcmg  so  on  account  of  inauf- 
cciency  of  fall  in  the  creeks. 

I  antieji  a  detailed  statement  of  the  localiUes  anppliecl  by  the  Eureka  Lake  Water  Com- 
pany, and  tho  amounts  realized  during  one  week;  itisafau-aver^estatementof  the  weekly 
sales  daring  tho  year. 

Water  sales  of  the  Eureka  Lake  Water  Company  for  thenieek  ending  July^,  1863. 

I.Bk8Clty,  Griady  Hill,  una  Kenneboc $175  OD 

Snow  Flint 63  16 

WoaJseyB «)T  09 

Moore'a -I S43  84 

OiIeBils 1S9  14 

Pleasant  BUI 33  50 

Cherokee - 2=8  09 

SriofaaABlA J,.......- -..,- 10  50 

Saajnsn..; 1,305  67 

ColamWttHnj 8.1183 

EcliefHill.;""!'""^!!!!^" '."-11------ --'--" '.'.'.'..'.'.'.'.       213  17 


Abstract  ofmoiiikly  reports  by  eecretary  of  the  Eareia  Laie  and  Ittia  Canal  Company. 
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$10,073  51 
35  SfiS  33 
30,173  51 
S4,|MTB 

a?;  715  34 
83,885  84 
30,393  41 
J!eC093  80 

1^474  SB 
1^590  33 

Sill 

19,705  43 
S^^fiO 

ailaia  bb 

%:m  58 

3,358  55 
|3"49 

JS95  36 

1.019  05 
3.855  87 
4,086  87 
^419  80 
3,803  05 

e!  368  99 

S;Sg 

3,0fi5  76 

80,049  69 
39,674  95 
30,361  94 
35,5^36 

30.950  73 

W.^ 

l^fSI 

'l^% 

370, 8B7  83 

340,01188 

40,954  56 

41,623  54 

158,939  33 

k^74 
85, 114  14 

18,611  30 
18^985  83 
17,104  16 

16,518  00 
83,935  76 

3;6^S 
3,463  50 

387  04 
1,437  88 

338  93 
1,783  78 
3,  MO  33 

1^11 

30;il9T5 

37;«e8i 

ii;m66 

Ifi6,339  45 

154,376  31 

37,  443  83  1     15,6«60 

' 
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FitEscn  CoEEAL. — The  Nevada  Water  Compaay  was  ovganized  and  ificor- 
porated  in  Sew  York  in  November,  1858.  It  tlien  ptti-cliasec!  tlie  Shady  Creek 
!ind  Giiazly  ditches,  and  bow  owns,  in  addition  to  tlieso  ditches,  a  large  extent 
of  mining  groniid. ,  The  Shady  Greet  ditch  was  located  in  January,  1851,  and 
the  Grizzly  ditch  in  1852.  Both  were  constracted  for  the  prnpose  ot  conveying 
water  fi-om  Shady  ci-eek  (a  tiibatary  of  the  Ytiba  river)  to  French  Corral. 

The  Shady  Ci-eek  ditcD,  the  only  one  in  piwaent  repair  and  use,  has  a  nmning 
capacity  of  about  2,500  inches,- miner's  measure.  Its  width  is  eight  feet  at  the 
top  and  ^2  feet  at  the  bottom,  and  its  depth  three  feet,  having  ^  grade  of  about 
14  feet  per  mile.  Its  length  is  about  IS  miles,  and  with  the  exception  of  some 
4,000  feet  of  iiuming  ia  excavated  wholly  in  eai-th.  The  cost  of  oonstrnotion  of 
ditohes  and  i-esei-voirs  owned  by  the  Nevada  Comfiaaiy  has  been  about  $150,000. 
Tliey  pass  through  Eirchville  mining  district,  but  at  present  only  eapply  water 
to  the  French  Corral  district.  Six  or  eight  sets  of  claims  in  this  district  beadea 
the  claims  owned  wholly  or  in  part  by  the  Nevada  Company  are  supplied  from 
tlieir  ditches. 

Another  ditch  from  Shady  creek  to  French  Corral,  boilt  in  1855,  at  a  cost  of 
some  $50,000,  including  reservoire,  having  a  capacity  of  about  500  inches,  is 
owned  by  the  Empu-o  TanSel  Company  of  this  place.  The  principal  oldms  in. 
the  French  CoiTaJ  district  ai'e  the  Kate  Hayes  Company,  Bin!  &  Smith,  Black 
&  Bi-other,  Empii-o  Tunnel  Company,  Empire  Flat  Company,  Dockum  Company, 
French's,  Glaistei-'s,  Burke  &  Compaiiy,  and  the  Nevada  Water  Company  claims. 

The  price  paid  for  water  is  15  cents  per  inch,  and  tlie  quantity  used  by  different 
companies  varies  irora  200  to  1,000  inches  per  day. 

Tlio  gold  range  of  this  district  is  a  deposit  of  washed  gravel  filling  a  well- 
defined  old  river  channel  to  the  average  depth  of  about  ISO  feet,  varying  in 
width  firom  1,000  to  3,000  feet.  This  deposit  is  continuous  from  French  Corrai 
to  San  Juan,  a  distance  of  six  miles,  broken  only  by  ravines,  but  below  F^'ench 
Con-al  and  above  San  Joan  it  is  cut  off  by  the  deep  caDons  of  the  South  and 
Middle  Tnba  rivei-g.  This  deposit  is  composed  of  what  the  miners  call  blw  and 
red  dirt — the  blue  gravel  or  cement  underlying  the  red  or  gray.  Both  strata  have 
until  recently  been  worked  by  blasting  with  powder  and  washing  by  the  hydimilio 
process.  Hereafter  it  is  believed  that  the  blue  cement  will  be  crc^hed  with  greater 
proSt,  besides  saving  a  lai^er  percentage  of  gold  lost  by  the  ordinary  waSiing. 

The  Empire  Tunnel  Company  haye  built  and  are  running  very  successfnlly 
a  10-stamp  mill,  ci'ushing  the  blue  cement,  llie  American  Company,  at  Sebas- 
ttipol,  are  also  realizing  profits  from  their  eight-stamp  mill,  working  the  same 
blac  gi-avel. 

The  English  or  "Ti-uckee  Ditch  Company,"  some  10  or  more  years  ago, 
expended  nearly  $1,000,000  in  a  ditch  from  the  Middle  Yuba  to  the  mines  on 
the  dividing  ridge  between  the  Middle  and  Noi-th  Yubas.  The  enterprise  pi^oved 
disastrous  for  the  reason  that  paying  hydraulic  mines  could  not  be  found.  The 
gold  deposits  of  that  region  were  generally  fonnd  in  a  thin  stratum  of  gravel 
lying  on  the  bed  rock,  while  the  mass  of  earth  above  contained  little  or  no  gold. 

T&e  paying  lead  could  be  most  readily  worked  by  "  drifting  out,"  and  required 
but  a  smdl  amount  of  water  to  wash  it.  Under  such  circumstances  an  extensive 
and  expensive  ditch  like  the  Trackee  Company's  would  not  pay,  and  has  fallen 
into  disuse.  Their  water  right  has  recently  been  pm-chased  by  some  San  Fran- 
cisco capitalists. 

TtrOLUMKE  Ditch. — Most  of  the  ditch  water  used  in  Tuolumne  county  is 
supplied  by  the  Tuolumne  County  Water  Company,  which  takes  its  water  from 
the  Stanislaus  river  about  20  miles  in  a  direct  line  above  Columbia.  The  com- 
pany own  two  ditches  known  as  "  the  old"  and  "  the  new."  The  former  cost 
ffi550,000,  and  the  latter  $1,000,000.  The  old  ditch  was  commenced  on  the  1st 
July,  1851,  and  it  began  to  supply  water  in  May,  1853,  but  the  price  of  water, 
introduced  at  such  great  cost,  was ,  necessarily  high,  and  the  minera  formed  a  ^ 
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comljinatiou  to  compel  a  reduction  of  piices  aJid  aftenvaixla  to  coiistract  a  now 
ditch.  Tho  ditcli  was  made,  but  in  a  very  expensive  manner,  and  wliea  com- 
pleted it  was  bnrdoned  with  debt,  so  that  it  soon  fell  into  the  hands  of  thofie  who 
owned  the  old  ditch,  leaving  many  of  the  creditors  nnpdd.  A  bitter  feeling 
ensued  and  raaay  Uireats  of  assassination  wero  made,  and  the  ditcb  and  flames 
were  malidouBly  irjm'e<l  in  numerous  places.  Although  the  new  diteli  was  pm- 
chased  at  a  small  j^ei-centago  on  its  cost,  it  did  not  pay  much  profit.  Part  of  it 
was  built  on  the  side  of  a  mountain  which  is  swept  nesirly  every  winter  by  snow 
avalanches,  and  the  repairs  were  very  expensive.  Forty  miles  of  the  ditch  near 
the  head  ai'o  now  abandoned.  The  company  has  75  miles  of  hidn  ditch  and 
branches.  The  river  sapplies  an  abundajice  of  water  till  the  lat  Jidy,  and  after 
that  time  the  reservoirs  are  drained  gradually.  One  of  them  covers  84  acres, 
and  another  is  a  mile  long,  three-quai-ters  of  a  mile  wide,  and  40  feet  deep.  The 
total  capacity  of  the  reservoirs  is  1,800  inchra  for  four  months,  in  which  time 
they  are  exhausted,  so  that  there  is  usually  a  month  or  two  at  the  end  of  the  dry 
season  when  the  company  cannot  supply  water.  Tho  ditch  has  a  grade  of  18 
feet  to  the  mile,  and  the  flume  is  seven  and  one-half  feet  wide,  fonr  feet  deep, 
and  has  a  grade  of  16  feet  to  the  mile.  The  price  for  a  12-inch  stream  is  $3 
per  day;  of  15  inches  $3  50;  of  18  inches  $4;  of  21  inches  Sf4  50;  of  24 
mches  $5  ;  of  more  than  24  and  less  than  48,  20  cents  per  inch  ;  of  more  than 
48  inches  18  cents  per  Jnoh.  The  capacity  of  the  flume  is  3,600  inches.  In 
many  plac«s  flumes  were  consti-ucted  whei'e  it  would  have  been  much  cheaper'  to 
have  had  ii'on  pipe,  and  this  is  being  substituted  now  as  the  flumes  give  way. 
Hot  less  than  $100,000  might  have  been  saved  by  using  pipe  at  first.  Tbe  com- 
pany supplies  Oolumbia,  Yankee  Hill,  Gold  Springs,  Mormon  Gulch,  Saw  Mill 
Flat,  Martinez,  Jamestown,  Montezuma,  Chinese  Camp,  andtbeir  vicinities.    The 

..  amount  paid  by  the  company  as  dividends  in  1866  was  $35,750. 

PntENis:  Ditch. — The  Pbtenix  Ditch  Company  obtains  its  water  from  the 

.  Tuolumne  river  in  two  ditches,  tnown  as  tho  Phcenix  and  Hydraulic,  and  sup- 
plies Sugar  Pine,  Sonlsbyvilie,  Sonera,  Shaw's  Flat,  Poverty  Hill,  Algerine, 
Cherokee,  and  Somervillo.  The  company  has  84  miles  of  ditching  and  16  miles 
of  flume.  Both  ditohea  Wei*  started  in  1850  and  supplied  water  in  small 
quantity  the  next  year,  but  the  Hydi-anlio  did  not  get  water  fi-om  the  Tuolumne 
nver  till  1853,  nor  the  Phoenix  till  1854.  The  highest  flume  is  65  feet  high 
and  360  feet  long,  and  it  has  been  blown  down  once.  The  flume  at  Shaw's 
Flat,  300  feet  high  and  600  feet  long,  has  been  blown  down  twice.  The  flume 
of  the  Phcenix  nno  is  five  feet  wide  by  two  and  one-half  deep ;  that  of  the 
Hydraulic  four  feet  wide  by  two  deep.  There  ai-e  two  r^ervoirs  which  hold  a 
supply  for  two  months  and  a  half.  The  price  for  a  15-ineh  sluice  is  $2  per  day 
of  IS  houi-s.  Tho  Phcenix  ditch  cost  $380,000,  and  the  Hydraulic  $500,000. 
Both  have  been  sold  twice  at  sheiiffs'  sale.  The  receipts  of  the  ditch  company 
were  $38,000  ui  I860,  and  $22,000  in.  1866,  and  the  annual  expenses  are  about 
$9,600.  There  ai-e  nine  ditch  tendera  and  collectors,  who  ai*e  paid  $70  and  $80 
per  month.  In  1855  the  price  of  water  was  $6  per  day  for  nine  inches.  The 
water  is  delivei"ed  through  an  orifice  three  inches  high  and  rmder  a  pressure  of 
.four  inches  over  the  orifice.  There  are  near  Clierokeeand  Somerville  some  high 
gravel  hills,  which  may  require  a  large  supply  of  water  when  they  are  opened 
and  their  wesJth  demonstrated.  About  one-fourth  of  the  water  is  sold  to  China- 
men, and  one-twentieth  for  irrigation. 

The  Golden  Bock  ditch,  south  of  the  Tuolumne  river,  from  which  it  obtains 
its  water,  supplies  Gravel  Kange,  Big  Humbug,  First  Garrote,  Second  Garrote, 
Deer'  Flat,  Big  Oak  Flat,  Moccada  Creek,  Spring  Gulch,  Boneyard,  Pefion 
Blanco,  and  Hoi^seshoe  Bend.  This  ditch  cost  $300,000,  and  is  very  unprofitable. 
There  is  a  flume  1,300  feet  long,  and  part  of  it  is  256  feet  high,  supported  by 
wooden  towere.  The  main  ditch  is  38  miles  long.  The  price  is  $3  por  day  for 
a  Bh-cam  of  20  inches. 
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Mtjefhs's  Ditch. — The  Miaiplij's  ditch  was  cominenced  in  1851  and  finished 
ill  1856.  The  total  ceat  was  $260,000,  of  which  sum  $180,000  wm  obtained 
by  the  sale  of  water.  Five  years  after  the  work  was  commenced  dividends  began 
to  coise  in,  and  twice  as  much'  was  received  by  the  shai'eholders  as  they  had  paid 
oot  four  yeai's  before.  In  1866  S6J.O,O0Q  were  pMd  as  dividends,  and  the  Cala- 
veras ditch  was  bought  for  $30,000;  Tho  present  market  value  of  the  ditch  is 
probably  not  more  than  one-sixth  of  its  original  cost.  The  Oalevei-as  ditch 
obtains  its  watev  firom  tho  Stanielstae  river,  and  snpplios  Douglas  Flat,  VaUetato, 
French  Flat,  and  Jenny  Lind  and  Quail  Hii!.  It  was  finished  in  1858,  and  cost 
3flO,000;  Connected  with  this  ditch  is  the  Salt  Spring  i-eseiToir,  which  covers 
2,000  acres  and  is  30  feet  deep,  and  is  tho  largest  reservoh  in  the  foot  hills  of 
Califoi;iiia. 

MoKzaLUMiTE  Ditch.— The  Motelumne  HiU  and  Oampo  Seco  ditch  has  50 
miles  of  miun  ditch,  and  cost,  when  constructed,  $500,000.  The  present  assessed 
value  is  125,000.  Tho  iiume  is  40  inches  wide  and  20  deep,  and  has  a  grado 
of  13  feet  to  the  mile.  Originally  it  was  all  flurae,  but  the  fluming  has  been 
replaced  by  ditching,  except  for  six  miles,  and  most  of  that  distance  will  be 
ditch.  The  water  is  obtained  from  the  south  fork  of  the  Mokelnmne  river.  The 
places  supplied  aio  Jlokelufane  Hill,  Campo  Seco,  Chile  Camp,  Eich  Guloh, 
and  Comanche  Camp,  and  Cat  Camp  is  to  be  supplied  soon.  In  the  extension 
of  the  dii«h  to  the'  last-named  place  a  depression  5,000  feet  long  and  SO  feet 
deep  is  to  be  crossed  by  iron  pipe  two  feet  in  diameter,  with  30  feet  head.  It  is 
expected  that  the  pipe  wiU  carry  1,000  inches  of  water.  The  charge  per'  incli 
is  25  cents  for  12  hours  to  placer  miners,  and  15  cenl^  per  inch  to  quai'tz  miners 
and  millers.    The  water  is  discharged  under  four  inches  of  pi«ssnre. 

The  Union  Water  Company's  ditch  is  35  mites  long  and  takes  water  from  the 
Stanislaus  river  to  supply  the  placei-s'  mining  district  between  that  river  and 
tho  Calaveras,  an  area  of  20  miles  squai-e.  There  are,  resen'oirs  large  enough 
to  hold  a  snpply  of  600  inches  of  water  for  three  months. 

Amador  Ditch. — The  Amador  Canal  Company  has  two  ditches,  tho  Amador 
and  tho  Pioneer ;  the  main  trank  of  the  Amador  is  20  miles  long,  aJl  of  it  flume. 
The  water  is  obtained  from  the  Mokelumne  river.  The  original  length  was  31 
miles,  but  the  upper  paii;  was  so  much  injured  in  1862  that  H  miles  wei-e  aban- 
doned and  will  probably  not  be  rebuilt,  or  at  least  there  is  no  thought  now  of 
rebuilding.  Diteh  might  be  substituted  for  flame  for  at  least  half  the  distance, 
and  the  substitution  is  to  be  commenced  soon,  since  portions  of  the  flume  will  not 
last  long.  The  diteh  carries  400  inches  of  water  during  eight  or  nine  months 
of  the  year,  but  previoi:^  to  1862  that  quantity  was  famished  the  year  round. 
There  are  parts  of  the  ditch  on  which  tlie  chai^ge  for  water  is  10  cents  per  inch 
.  m  winter  and  15  in  summer,  and  on  the  other  parts  the  price  is  16|  cents 
tbroughont  the  year-.  The  gross  income  in  1866  was  $28,000 ;  and  the  ordinary 
expenses  $20,000 ;  and  the  extraordinaty  improvements  $8,000,  leaving  nothing 
■  for  dividend. 

The  VOLCASTO  ditch  has  35  miles  of  main  tmnlt,  and  obtains  its  water  fiwrn 
its  tributaries  of  the  Mokelumne  river.  It  carries  450  inches  of  water,  but  the 
supply  ceases  in  July.  The  prioe  foi  watei  is  12J  cents  per  inch  per  day.  The 
cost  of  the  ditch  was  #140,000.  The  grtss  receipts  in  1866  were  565,000,  and 
tlie  ordinary  expenses  $3,000. 

As  the  mines  at  Volcano  were  m  i  basm  to  which  there  was  no  snfiicient  oi]|- 
let,  the  company  cut  a  channel  m  the  bed  rock  15  feet  deep  and  a  mile  and  a 
lialf  long,  at  a  cost  of  $80,000,  into  which  i  tail  sluice  was  pnt.  The  company 
charges  50  cents  per  day  for  the  pnvilege  of  running  a  sluice-head  into  the  diain, 
and  the  company  have,  besides,  all  the  gold  which  they  can  catch  in  it,  and  it 
amounts  to  about  $3,000  per  year,  leaving  $2,000  net. 

EnEEKA  Ditch,  (El  DoEADO  ComjTY.) — TheEui-eka  Canal  Company  owns 
two  ditches,  which  were  made  as  rivals  to  take  water  from  the  north  forit  MH^eC 
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Cosiimnes.  They  supply  Pleasant  Valley,  Diamond  Springs,  El  Dorado,  Mis- 
Boan  Plat,  Logtown,  Buokeye  Flat,  Shingle  Spiings,  Clai-tsville,  Western  Dig- 
gings, and  the  divide  noi-th  of  the  Oosumnce  fo  within  12  miles  of  Sacramento 
city.  The  mmn  tranks  of  the  two  ditcles  are  170  lailw  long,  and  tlie  trenehes, 
which  carry  not  less  than  lOO  inohea  each,  are  ISO  mil^  mare;  making  350 
milea  ef  difohing  owned  by  the  company  and  tended  by  its  17  employes;  The 
length  ef  small  ditches  made  by  the  minera  to  cany  the  water  from  the  company'a 
lines  to  then-  cldms  is  not  1^9  than  450  miles.  The  origiaal  cost  of  the  two 
dilohea  and  their  branches  was  $700,000,  and  they  are  assessed  at  $30,000. 
There  are  16  miles  of  flume  belonging  to  tho  company,  and  there  is  one  reser- 
voir that  covers  160  aci^ea.  Along  the  higher  lines  of  ditch  the  chai-ge  for  water 
.is  16  cents  per  inch  for  10  hours  tor  mining,  and  on  the  lower  linos  from  10  to 
12  cents ;  but  farmei-e  pay  33  cents,  because  the  water  is  worked  np  and  lost  to 
the  company,  wliereae  tho  miners'  water  mns  down  into  the  lower  ditches,  and  is 
eoH  fi-om  them  again  perhaps  three  or  fom  times  over.  This  company  sells  for 
an  inch  the  amount  of  water  that  escapes  tlnoiigti  an  orifice  thi-ee  inches  high 
and  an  inch  wide  without  pressure. 

Ihdian  Diggings  Ditches. — Three  ditohes  from  the  south  and  middle 
branches  of  the  middle  fork  of  the  American  river  to  supply  Indian  Dig^ngs, 
Brownsville,  Fairplay,  Sing  Gnlch,  and  Cedarville,  canying  1,000  inches  in  alt 
in  the. spring,  and  declining  to  150  inches  in  Septembei-,  One  of  these  ditches 
was  finished  in  3853,  and  the  other  in  1854  and  1855.  The  three  arc  owned 
new  by  one  man.  The  original  cost  of  the  thi'oe  was  $125,000,  and  tbey  are 
now  assessed  at  $15,000.  There  is  a  mile  and  a  half  of  flume. '  The  charge  is 
12^  cents  per  inch  for  12  hours,  and  18j  cents  for  24  houi-s.  The  inch  is  deliv- 
ered under  six  inches  of  pressure.  There  has  been  sale  for  all  the  water  pro- 
vions  to  1867.  The  expenses  of  the  ditches  while  full  are  about  one-fourth  of 
the  receipts. 

Natoena  Ditch. — The  Natorna  ditch  takes  its  water  from  the  south  fork  of 
the  American  river,  14  miles  abov6  Folsom,  and  supplies  Red  Banks,  Monnon 
Island,  Willow  Springs,  Rhodes  Diggings,  Texas  Hill,  Alder  Creek,  Rebel  Hill, 
Piairie  Oity,  and  Tatee's  Fiat,  which  together  contdn  about  500  minei-s.  The 
ditch  was  conatnieted  in  1852  and  1853,  and  the  total  cost  of  the  main  trunk 
and  branches  has  been  $200,000.  The  present  assessed  value  is  $75,000.  The 
inain  ti'unk  is  16  miles  long,  eight  feet  wide  on  top,  five  feet  wide  at  tho  bottom, 
and  throe  deep.  There  is  also  one  mile  of  flume.  Tlie  price  of  water  varies  at 
different  places,  but  the  average  is  20  cents  per  inch  per  day,  and  the  inoh  is 
delivered  under-  sis  inches  of  pressure.  The  net  annual  profits  since  1S60  have 
been  $30,800,  and  the  gross  receipts  were  twice  as  much.  Previous  to  1861  the 
gross  receipts  were  about  $75,000  annually. 

In  1857  the  company  purchased  9,000  acres  of  land,  most  of  it  auriferous 
ground  covered  by  their  ditches.  Having  thus  a  lai'go  amount  of  land  which  it 
becomes  important  to  improve,  the  company  have  undertaken  to  build  up  a  large  . 
mannfactming  town  at  Folsom,  to  which  they  ai^e  about  to  bring  350,000  inches 
of  water,  wiUi  a  fall  o£  SO  feet-  A  canal  is  being  cut  a  mile  and  a  half  long, 
40  feet  wide  at  the  top,-25  at  the  bottom,  and  seven  feet  deep,  with  a  grade  of 
four  feet  to  the  mile ;  and  a  dam  is  to  be  bailt  ia  the  American  river,  of  granite 
laid  in  cement,  400  feet  long,  60  feet  wide,  and  57  feet  high.  The  whole  work 
Tjjjll  bo  finished  in  1868,  and  with  it.s  assistance  Folsom  will  become  the  most 
important  manufacturing  town  of  the  coast,  next  to  San  Francisco.  Water'  power 
can  be  furnished  hero  at  one-third  the  cost  of  steam,  and  no  other  town  on  the 
State  coast  can  have  power  so  cheap  oi'  so  much  of  it,  or  so  near  San  Francisco. 

South  Fokk  Ditch. — The  South  Fork  canal,  in  El  Dorado  oonnty,  has  a 
main  trunk  34  miles  long,  and  carries  600  inches  of  water,  which  is  taken  from 
the  south  fork  of  the  American  river  to  supply  Placervillo  and  vicinity.  The 
original  cost  was  $500,000,  and  the  present  value  is  about  one-tenth  of  that  sum. 
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The  total  lengtJi  of  tlie  main  flume,  laterals,  and  brandies  is  142j  miles.  Tlio 
length  of  the  liitch  from  the  dam  on  tlie  south  fork  of  the  Amciican  river  to  the 
reservok  near  Placemlle  is  24  miles;  from  tlie  i-esei-voir  to  Coon  Hollow,  nine 
and  three-fourth  miles,  and  from  Hangtown  Creek  to  Buckeye  Flat  33  miles. 
The  Poverty  Point  bi-anch  is  four  and  one-eighth  miles  long;  the  Indian  Hill 
branoli,  four  and  a  half;  the  Clay  Hill  branch,  two  ;  the  Shoba'  Hill  branch, 
five;  the  Hangtown  Hill  branch,  one  and  one-eighth;  the  Texas  Hill  branch, 
one  and  a  half.  The  Gold  Hill  canal  is  10  miles  long ;  its  branches  and  later- 
als, 12i;  the  Weber  canal,  13j;  the  Iowa  canal,  21,  aad  the  Bed  Hill  branch, 
one  and  a  half.  The  South  Fort  ditch  has  thi-ee  reservoii's :  the  Silver  lake, 
which  holds  170,000,000  cubic  feet;  the  Red  lake,  which  holds  115,000,000;, 
and  the  Willow  valley,  which- holds  66,000,000  cubic  feet.  The  Ijold  Hill 
ditch  has  very  muddy  water,  and  sells  for  an  inch  the  water  which  runs  through 
an  orifice  two  inches  high  and  an  inch  wide  under  a  four-inch  pressui-e.  Tho 
South  Fork  canal  sells  for  an  inch  the  amount  that  escapes  fi-om  a  hole  an  inch 
square  under  sis  inches  of  pressure.  .  The  charge  for  water  Is  25  cents  per  inch 
for  mining  purposes  at  all  seasons.  Water'  for  inigation  has  been  supplied  in 
some  cases  for  $7  per  acre  of  vineyai^d  in  its  second  year,  when  the  vmes  need 
water  once  or  twice  a  week.  ITio  grajJe  of  the  South  Fork  flume  is  four  and  a 
half  fset  to  the  mile.  In  one  place  iron  pipe  is  used  to  cany  50  inches  of  water 
across  a  depression  1,600  feet  long  and  190  feet  deep.  The  pipe  has  a  diameter 
of  10  inches,  and  the  liead  of  the  inverted  siphon  is  20  feet  higher  than  the  foot. 
The  ii-on  is  abofit  a  sisteentli  of  an  inch  thick.  The  proprietor,  Mr.  T.  B.  Hunt, 
espressos  tho  intention  of  constructing  a  ditch  to  supersede  the  present  fl,ume,  to 
be  27  miles  longer,  to  have  a  grade  of  10  or  13  inches  per  mile,  to  carry  not 
less  than  5,000  inches  of  water,  and  to  supply  many  places  above  the  level  of 
the  present  flume. 

Pilot  Cebbk  Ditch. — The  Pilot  Creek  ditch  takes  its  water  fi-om  Pilot, 
Little  Silver,  and  Rock  creeks,  and  supplies  Georgetown,  VolcanoviUe,  Bottle 
Eill,  Faiiplay,  Kelsey,  Johntown,  Spanish  Dry  Diggings,  Spanish  Flat,  Green- 
wood, Pilot  Hill,  and  Wild  Goose.  The  main  ditch  is  60  roilos  long,  and  coat 
S1S0,000,  and  there  are  65  milea  of  branches  which  cost  $320,000,  making  the 
total  cost  $500,000;  and  the  present  market  value  is  S18,000.  The  ditch  is 
considei-ed  one  of  the  best  in  the  State,  on  account  of  tlie  Kiiian  proportion  of 
flume  and  the  solidity  of  the  banks,  which  are  seldom  bi-oken.  The  largest 
piece  of  flume  is  300  feet  long  and  95  feet  liigh.  Tho  capacity  of  the  ditch  is 
1,500  inches,  but  it  is  seldom  full.  It  cari'ies  1,000  inches  about  nine  months 
of  the  year)  and  300  inches  at  the  close  of  the  diy  season  for  three  months.  The 
length  of  the  main  ditch  teiininating  at  Wild  Goose  flat  is  60  mUes;  tho  Bottle 
Hill  branch,  10  miles ;  tho  VolcanoviUe  branch,  5  miles ;  tho  Kelsey'a  branch, 
10  miles;  the  "Fairplay  branch,  7  miles;  the  Spanish  Dry  Dig^ngs  branch, 
three  miles;  the  Bock  creek  feeder,  7  miles;  iiie  Bock  CaJion  feeder,  three 
milea,  and  the  El  Dorado  ditch  20  miles.    The  prieo  for  water  is  12j  cents  per 

MicHiGAH  Flat  Ditch. — Tho  Michigan  Flat  miners'  ditch,  on  the  north 
side  of  the  south  fork  of  the  American  river,  was  commenced  in  1S58  and  com- 
pleted in  1860,  at  a  cost  of  $65,000.  It  is  now  assessed  at  $3,000,  but  since 
January,  1865,  tho  expenses  have  been  greater  than  the  receipts  by  $3,019, 
I'Vom  j"uly,  1862,  till  Jannary,  1865,  the  net  profit  was  $13,673.  Much  of  the 
flumo  was  washed  away  last  winter.  The  water  is  sold  at  20  cents  per  inch  for 
13  liora'9  to  plaeer  minora ;  at  SO  cents  per  inch  to  qnai'tz  minora  for  24  hours ; 
and  to  iarmera  at  $10  per  acre  for  the  season,  on  an  average.  The  amount 
received  in  a  year  for  irrigation  water  is  $1,200. 

CoLOMA  Ditches.— Two  companies  supply  Coloma  on  the  south  side  of  the 
south  fork  of  the  American  river,  with  ditches  which  carfy  about  500.ijiohes  of 
watei-  and  are  13  miles  long.    They  supply  Coloma  and  Uniontown,(g^!l^^til>C 
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same  rates  as  tte  Michigan  Flat  imners'  ditch,  and  sell  about  one-third  of  their 
■wa.ter  for  inigation. 

Bear  Rivee  Ditch. — The  Beat  river  and  Aabum  Water  and  Mining  Com 
pany  has  75  miles  of  main  trunk  and  250  miles  of  branches,  constructed  at  a 
cost  of  11,000,000,  and  now  assessed  at  $25,000.  In  1863  the  receipts  were 
$90,000 ;  in  1864,  S7 5,000 ;  in  1865,  $55,000 ;  and  in  1866,  $40,000.  The 
ditch  takes  its  water  from  Beat  river,  and  supplies  Anbntn,  lUinoistown,  New 
Caetle,  Pine  Grove,  Vir^niatown,  Clover  Valley,  Antelope  Ravine,  Secret  Ravine, 
Miners'  Ravine,  Mississippi  Eai',  Rattlesnake  Ear,  Horseshoe  Bai',  Doten'a  Bar, 
Rose  Flat,  Millcrtown,  Dot/a  Bavine,  Doty'sFIat,  and  Whistey  Diggings — ia 
fact,  the  whole  country  between  the  American  river  and  Bear  river,  estendjng  25 
miles  from  north  to  south,  and  as  many  more  from  east  to  west.  It  is  estimated 
Ihat  $50,000,000  have  been  washed  out  by  means  of  the  water  of  this  ditch,  and 
could  not  have  been  obtained  withont  it.  Tho  Bear  River  ditch  canios  3,000 
inches  when  full,  and  the  Gfold  HUl  ditch  1,500 ;  but  in  September  the  two  do 
not'carry  more  than  2,000  inches.  Tho  Bear  River  ditch  had  13  miles  of  flume 
on  the  line  when  firet  made,  but  since  then  ditch  has  been  substituted  for  all  save 
half  a  mile.  In  one  place  there  was  a  flume  139  feet  high  and  900  feet  long, 
erected  at  a  cost  of  $22,000,  and  ditch  has  been  substituted  for  it.  Thia  com- 
pany has  been  notable  for  its  litigation,  in  which  it  has  expended  $250,000,  and 
some  of  the  judgments  rendered  against  it  have  been  notorious  for  their  injustice. 

Michigan  Bltjtf  Ditch. — ^The  Ei  Dorado  Water  Company  obtains  its  water 
from  El  Dorado  cSi5on,  and  supplies  Michigan  Bluff  and  vicinity.  The  main 
ditch  is  20  miles  long,  and  the  total  length  of  ditch  and  branches  35  miles.  The 
amount  of  water  carried  is  400  inches  during  the  rainy  season,  but  the  ditch  is 
diy  after  the  middle  of  July.  The  ditch  was  commenced  in  1853  and  finished 
in  1855,  at  a  cost  of  $100,000.  It  is  dow  assessed  at  $8,000.  In  the  spring 
the  demand  (ov  the  water  is  not  equal  to  the  supply.  The  price  ia  15  cents  per 
inch,  delivered  under-  a  sis-inch  pressure. 

Dutch  Flat  Ditch. — The  Dutch  Flat  Ditch  Water  Company's  ditoh  has 
a  capacity  of  3,000  inches,  takes  its  water  ftxim  the  north  fork  of  the  American 
river  and  from  Little'Bear  rivei\  and  supplies  Dutch  Flat,  Gold  Run,  Nary  Red, 
and  Lost  Camp,  and  formerly  it  supplied  Blue  Bhiff.  The  length  of  the  ditch 
and  branches  is  60  miles,  the  original  cost  $100,000,  and  the  present  assessed, 
value  $40,000.  For  three  months  4,000  inches  ate  sold  per  day;  but  for  the 
last  four  months  of  tho  dry  season  the  amount  is  not  more  than  400  inches.  The 
■\rater  is  sold  under  six  inches  of  pressure,  at  12j  cents  per  inch.  The  Central 
Pacific  railroad  runs  for  portion  of  its  route  very  near-  the  ditch,  and  has  done 
very  serious  damage  to  it.  The  direct  loss  so  far  has  been  not  less  than  $60,000. 
The  raili-oad  has  become  owner  of  tho  ditoh  itself,  where  it  crosses  the  sections 
belonging  to  the  road ;  but  has  not  charged  the  water  company  anything  for  the 
privilege  of  using  the  land.  But  in  consequence  of  the  near  proximity  of  the 
railroad  cutting  and  emhanknient  the  ditch  was  ruined  for  about  a  mile  and  a 
half,  and  it  was  necessaiyto  erect  3,000  feet  of  flume,  and  to  lay  down  3,500  feet 
of  31-inch  iron  pipe,  and  837  feet  of  32-inch  pipe.  The  ditch  began  to  supply 
water  in  1851. 

South  Tuba  Ditch. — The  South  Yuba  Canal  Company  takes  wafor-  from 
the  South  Yuba,  Deer  creek.  Rock  ci-eek,  Meadow  lake,  and  other  lakes  in  the 
neighborhood  of  Meadow  lake,  aad  supplies  Nevada,  Chalk  Bluff,  You  Bet, 
Omega,  Alpha,  Blue  Tent,  Quaker  Hill,  Scotch  Flat,  and  Grass  Yalley,  in 
Nevada  county,  and  Dutch  Flat  and  Gold  Ran,  in  Placet  county.  Tho  company 
owns  several  ditches,  which  measure  in  all  275  roiles  in  length,  and  cost 
$1,000,000.  Bean's  History  and  Directory  of  Nevada  County  says  r  "  In  12 
years  tho  expense  account  of  the  company  reaches  $1,130,000,  and  its  receipts 
$1,400,000."  A  dam  42  feet  high  and  1,150  feet  long  was  built  across  tho  outlet 
of  Meadow  lake,  which  when  full  is  a  mile  and  a  quarter  long  and  half  a  mile  wide. 
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There  is  a  tupnel  3,800  feet  long,  out  at  a  cost  of  §112,000  tliraugt  a  divide  be- 
tween the  South  Yuba  and  Deer  cree^.    The  company  control  about  18,000  inches. 

The  South  Yuba  ditch,  in  Placer  county,  is  26  miles  long,  beginning  at  the 
lower  end  of  Beai-  vaUey,  and  supplying  Gold  Eun,  India  HiU,  Caiion  ci-eei, 
and  Nary  Red,  The  ditch  was  completed  in  1865,  and  it  runs  2,500  inchra. 
There  is  usually  demand  for  all  the  water.  The  assessed  value  is  $20,000.  The 
grade  of  the  ditoh  is  13  feet  to  the  mQo.  The  largest  flnme  is  4S  feet  high,  and 
100  feet  long.  The  head  of  the  ditch  is  so  elevated  that  the  watei'  is  sometimes 
full  of  snow,  and  is  nnfit  for  hydraulic  washing  or  for  any  other  kind  of  mining. 
The  cost  of  the  ditch  was  $108,000. 

Trctckbb  Ditch. — The  Ti-uokee  ditch,  to  supply  Minnesota  and  other  points 
in  the  vicinity  on  the  Blue  load,  near  the  southern  line  of  Sierra  coimty,  was 
constructed  in  185S,  and  was  abandoned  and  went  to  rain  in  1865.  It  is 
said  the  cost  of  the  ditch  was  $1,000,000.  As  the  digg^ga  grew  poor,  the  ditch 
ceased  to  pay  for  the  expense  of  repairs.  There  were  13  nules  of  flume,  eight 
feet  wide  and  four  feet  deep,  hung  on  the  side  of  a  steep  c^on.  An  artificial 
lake  was  made  for  a  reservohr.     The  capacity  of  the  ditch  was  3,000  inches. 

Seaes's  Ditch. — Sears's  Union  Ditch  is,  with  its  bi'anches,  18  miles  long, 
and  supplies  Howland  Flat,  Pine  Grove,  Potosi,  St.  Louis,  and  Cedar  Grove,  It 
caiTJ.es  2,000  inches  for  four  months  in  the  wet  season,  and  about  SOO  inches  in 
October.  There  are  two  miles  of  fluming.  An  extension  of  the  ditches  has  been 
commenced,  to  be  20  miles  long,  and  to  cost  $50,000.  The  charg-e  is  30  cents 
per  inch  for  24  hours  for  piping  companies,  and  50  cents  for  drifti^  companies, 
The  water  is  sold  under  a  pressiure  of  10  inches,  measured  from  the  middle  of 
the  orifice.  There  is  a  demand  for  all  the  water,  except  in  the  spring.  The 
extension  is  to  supply  Soales's  Diggings  and  Poverty  HiU.  At  the  latter  point 
the  company  is  also  cutting  a  bed  rock  tunnel  sis  feet  high,  six  feet  wide,  and 
500  feet  long  to  di'ain  a  basin  nearly  a  mile  square  of  rich  ground.  The  tunnel 
is  to  be  finished  next  year. 

Nevada  Eesebvoir  Ditch. — The  Kevada  Reservoh-  Ditch  Company  takes 
1,000  inches  of  water  fiwm  Wolf  creek,  and  supphes  Suckor  Flat  and  Sfoonoy 
Flat.  The  main  ditch  is  28  miles  long,  and  in  that  distance  there  are  not  more 
than  600  feet  of  flume,  the  highest  13  feet.  The  ditch  was  commenced  in  1857, 
and  finished  in  1860,  at  a  cost  of  $116,000.  The  company  does  not  sell  any  water, 
but  uses  it  all  on  Sucker  Flat,  in  its  own  dsums.  There  has  been  no  washing 
at  Mooney  Flat  for  two  years. 

ExcELSiOE  Ditch. — The  Excelsior  Canal  Company  owns  the  Excelsior,  the 
Boyyei',  the  Tunnel,  and  the  Onsley  Bai-  ^tolies.  The  first  named  takes  1,500 
inches  from  the  South  Yuba.  It  was  commenced  in  1854,  and  finished  in  1858. 
The  supply  is  constant,  and  the  length  is  28  miles.  The  Bovyer  is  20  miles 
long,  ajid  takes  2,000  inches  &om  Deer  creek,  opposite  Rough  and  Ready;  but 
the  supply  fails  in  the  summer.  The  work  was  commenced  in  1858,  and  finished 
in  1859.  The  Tunnel  ditch,  commenced  in  1851,  ajid  finished  in  18S3,  is  20 
miles  long,  and  takes  1,000  inches  from  Deer  creek.  It  fails  in  the  snmmer. 
The  Ousley  Bar  ditch  is  10  miles  long,  and  starts  at  Smartsville,  where  it  is  fed 
with  800  inches  of  fresh  water  from  other  ditches.  It  was  oommenced  in  lS52, 
and  finished  in  1853.  On  the  Excelsior  ditch  thei'e  are  five  miles  of  low  flame, 
and  half  a  mile  of  40-inoh  iron  pipe,  a  mile  of  30-inch  pipe,  and  half  a  mile  of 
3&-Lnch  pipe.  The  40-znoh  pipe  crosses  a  depression  150  feet  deep,  and  with  a 
head  of  32  feet,  carries  2,500  inches  of  water.  The  original  cost  of  the  four 
ditches  was  $].,000,000.  The  water  is  dischai^ed  under  10  inches  of  pressure, 
measured  from  the  centi'O  of  the  orifice,  The  price  is  20  cents  per  inch  for  l^s 
than  100  inches;  15  cents  per  inch  for  more,  and  for  irrigation  there  is  no  fixed 
price;  but  a  field  of  10  or  15  acres  pays  $50  for  a  season.  The  amount  of  water 
is  about  5,000  inches  for  eight  months,  3,500  for  two  montiis,  and  3,500  for  the 
last  two  months  before  the  rains  como.  ^  -M-^nlr- 
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EoEBESTOWN  DiTcn. — The  Soath  Feather  Water  Company  gets  water  from  tlie 
south  fort  of  Feather  river,  and  snppliea  Forbeetown,  Brownsville,  HaiisonviOe, 
E  vansville,  Wyandotte,  Bangor,  and  Brown's  valley,  and,  ia  fa«t,  the  entbe  divide 
between  the  8onth  Feather  and  the  North  Yuba.  The  main  ditch  is  30  miles  long, 
and  the  branches  30  milea  move.  The  work  was  commenced  in  1855,  and  finished 
in  1857.  ITiere  is  one  mile  of  flume  on  the  main  ditch.  The  highest  part  is 
60  feet  high,  bnt  very  little  of  that.  The  original  cost  of  the  ditch  was  $300,000, 
and  its  present  assessed  value  is  $35,000.  The  ordinaiy  charge  per  inch  for  24 
hours  is  30  cents,  and  for  labours  SO  cents;  but  there  are  places  where  the  water, 
after  being  sold,  can  be  picked  up  and  sold  again,  and  there  the  price  is  10  cents 
for  12  hours.  It  is  probable  that  a  brandi  will  be  constructed  to  Indiana  Kanch 
and  Oregon  Hill,  at  which  latter  place  there  is  a  large  body  of  rich  ground. 

Oroville  Ditch. — ^The  Oroviile  ditoh  has  a  main  tnmk  22  miles  long,  and 
was  finished  in  1856.  The  original  ooat  was  $250,000,  and  the  present  assessed 
value  is  $20,060.  The  capacity  is  800  inches,  and  the  supply  exceeds  the  demand. 
The  price  ia  50  cents  per  inch  for  drift  claims,  10  cents  lor  hydraulic  and  sluico 
■  claims,  and  $1  25  per  acre  per  week  for  irrigation. 

Table  of  Cafals  amd  Water  Ditches, — The  following  complete  table 
of  all  the  canals  and  water  ditches  for  mining  purposes  in  the  State  is  taken. ft«m 
Langley's  Pacific  Coast  Directory,  a  valuable  work  published  biennially  in  San 
Francisco.  As  many  of  these  properties  have  been  consolidated  or  changed  hands 
since  the  table  was  prepared,  the  names  of  the  owners  are  onjitted,  Mr.  Langley 
says: 

There  are  5,323  miles  of  artificial  water  eom'ses,  for  mining  purposes,  conslrueted  in  this 
State,  at  a  cost  of  |15,575,400.  In  addition  to  tbe  length  fiere  stated,  there  are  numerous 
subsidiary  branches,  tlie  aeRregate  length  of  wbich  is  estimated  at  over  800  miles,  and  seve- 
ral handred  miles  of. new  ditches  ia  the  ooiirEO  of  construciion. 

In  addition  to  those  enumerated  above,  there  are  numerous  enterprises  organized  to  furnish 
water  for  manieipal  aud  agricultural  piuposes.  Twenty-seven  cities  and  towns  in  the  inte- 
rior are  thus  supplied,  and  the  capital  employed  amonulsto  several  millionsof  dollars.  The 
Spring  Valley  Water  Works,  of  San  Prancisoo,  is  an  extensive  and  costly  nndertaking,  with 
a  capital  of  P,000,000.  The  county  of  Los  Angeles  has  nearly  300  miles  of  ditches,  and 
extensive  works  for  the  supply  of  water  have  been  completed  in  San  Bernardino,  Yolo,  and 
Bovera!  other  agricultnral  counties  of  the  State.' 

Taih  qf  canals  and  water  ditclies  for  mining  purposes  m  the  State,  ■with  tJie  loca- 
tion, source  of  wafer,  length,  cost,  &c.,  of  eacJt. 


Name  of  ditch. 

Source  of  water. 

S-2 

Coat. 

13 
6li 

5* 

15 
50 
22 
.   4 
10 

22 

s 
a 

S90,000 
400, 000 

Amador  C     Canal 

Mol  elumne  river,  north  fork 

3,000 

Entte  Canal 
Cosumoes  Water  Co 

CoaUmnes  r  var,  south  fork 

135,000 
40,000 
6,000 
10,000 

a,  000 

22,000 
,10,000 
2,000 

ndian  Gulch 

Jackson  creek,  miidle  fork 

Bllum  Ditches  (3) 
janeha  Plana 

ieeks 

Jachon  creek,  middle  fork 

Eanchena  creek,  south  fork - 

a,ouo 

90,000 

Opf.r.  Cut  Fluu  0 

Punuton  B 

Sutler  creek  middle  fork 

85 

,15,000 

h-~dh,Gooi^Ic 
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Name  of  ditch. 

Source  of  water. 

Cost. 

^Ml^OR  couKTY— CcintirucJ 

Pbe    g  fe  Co 

D  y  c  eek 

g(3,  OOO 

P  ge  n  b  eek 

Cosumnes  t  ver  sonhfok 

8  0(JO 

Potus 

Dry     eek 

2,51-0 

P  0  tor  Walker  &  C     s 

Ja  kaoD  creel 

it 

J6,  OOO 

He  cM  ng  &  Alt  (  ) 

Sutter  (reek  son b fort 

b 

10,000 

Re  tmyer 

Dry  c  eek 

ID,  000 

Bd  &.C0  B 

BgBa   caaioa 

5 

4,000 

Ptle 

25 

150, 000 

S  tt  r  Creek  andVelcano 

S  tter  creek 

7 

38,000 

"Vocano 

Mokelomne  r  ver  tr  butanes 

43 

140,000 

BUTTE  COiraT\ 

Abbott  &.  Co 

n 

700 

Bufte  Cruek 

Futte  creek 

10 

10,000 

( iiprol  LL  Co 

ID 

5,000 

Dp«pv- 

leatherrjyei    weetbrancli 

]1 

30,000 

torbc  tonn 

''outb  Peather  over 

Hutiliiiis;s 

s" 

i,"o66 

I.)tlle  Butt^ 

Butte  creek 

]4 

8,000 

OregJH  Trukh 

gswr 

1 

3,000 

Eock  Creek 

1,200 

Spnng  \  alley 

SKiu 

4 

4,000 

Table  Mountain 

6,000 

WjUiama 

2,000 

CtLAVERA«  COUMTl 

Calaveras  Countj  DitcL  Co 

StiniBhuBT    er 

150,000 

Campo  Smo  &.  Mok  Hill  Canal  Co 
Clark  &.  Co  9 

Mjlelumnen  e 

M  kelumne  south  f  tk 

as 

""so,"  OOO 

Conrals 

Mokelumne   forks 

9 

20,000 

Fi«hei  a 

15 

15,000 

Fisber  s 

Mokelumne  no  th  fo  k 

20 

20,000 

■Rams 

Mokelumoe  mddleforl 

7 

10,000 

Eafii^h 

12 

11,000 

Old  bulch 

0  J.iel  B  cieek 

10 

15, 000' 

Piilabury  s 

l** 

10,000 

Pope 

Willow  creek 

7 

8,000 

San  Antonio 

Sia  Antonio  creek 

i"; 

15,  000 

labk  Moiintam 

Sin  Antonio  creek 

40,  000 

Umoa 

Murray  creek 

10 

10,  000 

Union  WaU.r  d. 

5U 

350,000 

DEL  NOKTB  COUNTY. 

Bunker  Hill 

Independence  creek 

41 

18, 000 

(o^&.  Iriaier 

Mycr  f,  creek 

1,000 

Curley  Jauk 

Gndei  creek 

3,000 

Griilers 

Gnder  creek 

1,500 

Independence 

1 

4,000 

Indian  Fht 

Mjei  a  creek 

J 

3,500 

Lone  Pnie 

Indian  creek 

4 

8,000 

McLaugUiQ 

Paxton  s  creek 

2 

800 

Moore  a 

Buazard  Hill  creek 

2 

1, 000 

Patrick  s 

Buzzard  Hill  creek 

2 

■      2,000 

Qaarlz  Gulch 

Quartz  gulch 

li 

400 

fcteveas  W  M.  d,  M  Co 

Coon  creek  and  Crajg  s  creek 

7 

15,000 

\\  lugatc  B  ir 

Odk  Flat  creel 

] 

2,0f0 

asiGoot^Ie 
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NuiBe  of  ditch. 

..„..,..„. 

it 

Cost, 

Cosumnna  river,  soulli  fork 

Cosuinnes  river,  Boiith  fork 

Haugtovrn  creek < 

3 
6 
2 
8 
10 
450 

i3 

3 
21 

3 
15 

10 
10 
150 
Vi 

"lo" 

10 
]6 
5 

15 

1 

2 
5 
3 

73 

5 
4 

li 

15 
10 

ao 

13 
16 
13 

$15,000 

AmericBU  river,  south  fork.. 

Cosamnes  river,  nortli  fork ■ 

15,000 
500,000 

13,000 

American  river,  BCiitii  fork 

Cosumnea  .river,  middle  fork 

30,000 

Eock  Creek  &  Michigan  Fiat 

Am.  river  8.  F.,  and  Eoefc  creek. . 
Webber  creek  and  Chunk  canon  .. 

150,000 

6,000 
12, 000 

Cosamnes  river,  middie  fork 

American  river,  Bouth  fork 

X6,0fl0 

Ciimp  Crect 

CsLibille 

NoidhoimerCieek 

fcucdry  oltor  ditehea 

LASSEK  COUNTY. 

Cftmp  creek 

Sulmon  nvei  east  tcik 

Ncrdheimeiscieck 

Salmon  riier  south  furk 

Salmon  river  noithfork 

2,000 
7,500 

a,  600 

7,000 
5,000 

5,000 

10,000 

Moso  corHTY. 

75,000 
20,000 

Empire  Co.'a 

Shady  creek .• 

50,000 
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.9ja 

Nameofdilch. 

Source  of  water. 

jt 

Coat. 

NE\  IDA  LOltNTl— CoilfllJUeJ 

Eureka  Water  to 

Mii  Ug  and  Soulh  inba  iiTors 

IGO 

Excilsior  Canal  Co 

South  Infaa  and  Deei  creek 

C9 

Gardner  s 

Bear  river 

23 

$30  000 

NeTada  "Water  Co 

Shady  creek 

13 

40  000 

Remington  Hill 

Steep  Hollow  creek 

JC 

40  000 

Sargent  &.  Jacob  s 

Gieenhom  creek 

'v: 

*1  ■'00 

SonthlQta  Canal  Co 

SmthTnhariyer 

m 

1  nOO  000 

Stehrs 

Gieenhorn  creek 

4 

4  500 

Union 

do 

12  COO 

PLACER  COUNTY 

Awencan  Biver  W  &  M  Co 

American  river 

93 

100  000 

Auburn  is.  BearEiier 

Bonr  nver 

oa 

650  000 

BartlettA-TIiorQa? 

ao 

3.0 

65  000 

Byrd  a  YaUey 
Dateh  S'lat  Water  Co 

■\  olcano  canon 

3 

2  000 

American  nver    north  tork    enil 

ro 

100  000 

Little  Bearnver 

El  Dorado  Water  Co 

El  Dorado  canon 

31 

100  000 

Gold  Hm  and  branches 

Bear  riTer 

40 

110  000 

Grizzly 

Shirt  Tail  canon 

IJ 

<;  000 

Hall  i  Hubliari  = 

Bear  nver 

13 

50  000 

Hincock 

Tolcano  canon 

10 

15  000 

Hills 

10 

10  000 

Independent 

Volcano  canon 

10 

10  000 

Indian 

Indian  canon 

10 

10  000 

Indiana  Water  Co 

Canon  creek 

10 

10  000 

Jamison 

Indian  canon 

2 

4  000 

MoKee 

Sh  rt  Tail  Lanon 

r 

23  000 

McKinatry 

Onl  creek                                        . 

9  OOO 

Miner  a 

Shirt  Tail  canon   south  fork 

an 

35  OOO 

Mountain 

Deep  canon 

7 

15  000 

North  Shnt  Tail 

Shirt  TaiU  anon 

u 

25  001) 

'■ecret  Carton 

Secret  cajion 

16 

lUO  000 

S  nth  luba 

South  luba  nvei 

a 

-^0  000 

Todd  a  Vallpy 

Volcano  canon 

]3 

32  000 

Union 

Shirt  Tail  canon 

9  000 

Union  l,aiikee  Jim 

do 

12 

178  000 

Volcano 

Volcano  canon 

III 

15  000 

PLUM*«  COUNTY 

Bui  ten  Gulch 

Bnrton  gukli 

4 

5  000 

Cascade  Water  Co 

South  Feather  river 

l'^ 

30  000 

Feither  Kiyer  and  Warron  Hill 

do 

JO  000 

Giul  Flat 

Mead  Vallej  creek 

5  000 

Humbug 

Butte  creek 

4 

6  000 

Huntinan  H  11 

Slate  ureok 

2 

I  000 

Indian  Bar 

Chippscreek 

-\ 

3  000 

Mosqiilo 

Mosquito  creek 

4  000 

MDuntlleaaant 

Silver  lake 

TO 

30  000 

Nelson  Point 

Nelson  creek 

^0  000 

Pioneer 

Feather  nver  south  fork 

10 

10  000 

Plumas 

Silver  lake 

8 

25  000 

Richmond  Hill 

Onion  Valley  creek 

4 

12  000 

Saw  Mill  &Ta3  lor  Hill 

MiU  creek 

15  000 

Spanish  Eancli 

Spanish  creek 

31) 

15  000 

Spring  Garden 
Twelve  Mile  Bar 

Spring  Garden  cieok 

4 

4  000 

Bush  creek 

4 

8  000 

Do 

do 

1  f^oo 

Do 

do 

2 

1  000 

Do 

do 

i 

2  ^50 
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American  River  W.  &  M,  Co 

Deer  Creek  W,  &  M,  Co 

KaiomaW.  &  M.  Co 

Sacramento  &  Ainatloc  Canal  Co. 


Arbuctle 
Bftld  Hill 
Cedar  Flat 
Clear  C  leek 
Cottonwood 


American  river 
Cosumces  river. 
American  river. 
GoBnmnee  river. 


Do 

Eagle 

Know  Mucket 

Quartz  Hill 
Sitcramento 
Spring  Creek 

Watson 


American .. 

Arnott . 

Council  Hill 

Cos  Bar 

Depot 

Feather  River 

Fiddle  Creek 

Fisk 

Gooflyear's  Bar.., 

Grass  Flat 

Gteen  &  Purdy.- 

GriKzlyHiil 

Hosier 

Humbug 

Indian  Hill 

Jim  Crow - . . 

Kanaka 

Kimball 

Book  Creek .*. 


Sayer'VUnion  (4)*.!."'""^ 
Slate  Creek  &,  Gibsonville. . 

Snow  Creek 

Trnckee 


SISKIYOU  COUNTY, 


Altona,  Muggin, 
Altona,  Oro  Fir 
Barker, Oro  Pino 


Cottonwood   middle  fork 
Cottonwood  Lreek 
TViuskey  creek 
Cleai  creek 
Cottonwood  creek 
Clear  cieefc 

do 
Eagle 
Clear  creek 

Coil«nnood  uortb  fork 
Charn  creek 
•^acramenlo  c  eek 
Spr  ng  Lieek 

Jei  naalem 


Little  Grizzly  creek 

Fiddle  creek 

Eook  creek 

Tuba  river 

Indian  creek 

Feather  rivet,  sonth  branch. . 

Fiddle  creek 

Goodyear'fl  creek 

Yuba  river 

Grass  fat 

Little  Grizzly  canon.. 

Cherokee  creek 


Humhug  ci 


Yubari 
Jim  Crow  caiii 
Ladies'  canon. 
Bunker  Hill. . 
Eock  creek... 


Shower  branch . . 
Slal«  creek  and  ti 
Slate  creek,  west  branch. - 

Snow  creek 

Truckeelake 

Slate  creek,  west  branch .  - 


Eiddar'B  creek . . 


o 
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KajneofaitcK 

So..ceofw.ter. 

Coat. 

CilIaliinsEanLt 

Scott  river  soutlt  fork 

3 

$300 

CottoD«ood 

Cottot  wood  creek 

10  600 

Crawford  a 

do 

fi 

8  000 

iienchllats 

Scott  river  sonthfork 

4 

bOO 

Toit  U  )& 

Turner  creek 

3  000 

HawkiE  V  lie 

Greenhorn  creek 

4  000 

Jackson  h  Bar 

McKinney  creek 

1 

2   *0 

WoKmney  s  Creek 

do 

1000 

Mugo^IlBVlllo 

Howard  creek 

2  800 

Qiiaitz  mil 

Mill  creek 

2=^0 

(Juartz  Va,lley 

Howa  d  creek 

2o00 

fccott  Bar 

M.11  creek 

4  000 

Scott  Ruer 

Scott  nver 

40  000 

Shasta  River  Canal 

Sha&ta  nver 

■sno  000 

=>  ad  Valley 
Whiling  Hill 

Klamath  n^er 

^  000 

Lake  Whiting 

3 

^oOO 

STANISLAUS  COUHTl 

Kapppln  aon  Co 

Si^  mile  bar 

10 

60  000 

Knisht  1  Ferry  &  Table  Mt 
Lj,  Ciauge 

25  000 

Tuolumne  nver 

7 

40  000 

WotiDtiiQ  Bro  V 

Iitll  }  hns   reek 

4 

5  000 

Sau  Joiquia 

StinishuB  uvcr 

1 

40  000 

TlilNin  COUHTY 

Allingera 

Tndi«i  creek 

^ 

3  -SOO 

CLCjSn  Creek 

C  uzner  gulch 

3  000 

(.anyon  Cieek  W    Co  s 
Carders 

Canyon  Ir  el 

4 

1,  000 

Eastman  gulcb 

1 

I  500 

Carnal  Giilch 

Camer  gulth 

3  000 

Lhaimaufl 

boidier  week 

3 

4  000 

Ciini 

Franklin  creek 

2 

4  000 

Dep  n  tt  8 

Canyon  creek  east  tork 

'<  000 

Dunhaa  H 

Kxr" 

2 

J  000 

E)  troik 

5 

6  000 

Eattturk 

iSiSt  Folk  of  north  fo  k 

2 

3000 

Lastunn  s 

Eaatman  s  gnlch 

S 

6000 

Evan     Bar 

Maxwell  s  treek 

3000 

T'egan  a 

Clear  gulch 

i 

4O00 

Grisdy  gulch 

2 

3  000 

Gold  Biuff 

Mckinley  gulth 

3 

3  000 

Hat  het  Lreek 

Hatchet  creek 

i 

5  000 

Honei,t  Bai 

Tnnitynver  nortbfork 

6  000 

Junction  City 

Canyon  ere  k 

i 

5  000 

Jmicti  n  Cily 

Canyon  creek 

10  000 

Deadwood  creek 

3  600 

Mo  nei  a  Oulo) 

Mooney  a  gulch 

i 

3  500 

Nurih  Toil 

Tunity  river  north  fork 

i 

3  000 

Nortl  1   rk 

Logaa  creek 

2  000 

Obi(  Fiat 

GiabS  Valley  creek 

i 

'  OOO 

PetLijohn   ^  to   t  J 

Mooney  ai  d  Calvm  gukhLS 

5  000 

Poverty  Flat 

East  Weaver 

H 

I  500 

Bed  Flat 

Gwin  gHlch 

1 

1  000 

Bed  Hill 

Conner  a  creek 

2 

(   000 

Ktd  Hill 

Bush  ere  k 

11 

1  jOO 

EdgBMlle 

Stuart  H  Fork  east  fork 

10  000 

Eush  Creek 

Rush  creek 

8  000 

fatfiner  a  Flat 

Blown  3  creek 

10  OOO 

Stiatl/nt, 

Indian  creek 

2  000 

S«ift  Creek 

S  V  ft  ueek 

i 

4  000 

Tayloi  rill 

rienthcck 

■6 

10  000 

CjOOi^Ic 
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B-' 

Kamo  of  ditch 

Source  of  wilpr 

If 

Co=t 

TiiiMrv  COUKTI— Cent  rnied 

Tiimiy  Ceafre 

Swift  creek 

3 

$2  000 

Tomer  Bai  Co  s 

Eedd  ng  9  treek 

4 

f   000 

WarcafJ) 

East  &.  Vi.  <f>t  W  eavei  creeks 

1^  000 

Weaver  Cieek 

Weaver  creek 

3  000 

Weaver  Creek 

Weaver  creek 

4 

b  000 

WeaverviUe  Basm 

Weaver  creek 

8 

10  ltt» 

TULIRECOUNTI 

Broder  A,  Van  Goidan 

Kawiah 

1  000 

Brown  s  M  11 

Paekwood  cieck 

4  000 

CiDipbell  i)t  Mnrtma 

Tulemei 

4 

]  500 

Davenpoit  s 

Smd  creek 

1  500 

Kiwiah 

3  000 

Fisher's 

Sana  creek 

800 

Jenmng  s 

Mill  creek 

4 

1  000 

Deep  creek 

1  500 

Long  Ditch 

Eawiah 

WW 

LoKty  Worth!ey&  Co 

Sand  creek 

2 

700 

Owens 

Sand  creek 

4 

J  000 

People  s 

Eawiah 

Ifi 

8  000 

Keservfttion 

Tule  river 

4 

2  000 

Eioea 

Kawiah 

2  000 

Town  Ditch 

Browns  Mill  dith 

3  000 

TowDsends 

Saad  creek 

U 

500 

Unioit  Vmeynrd  &  Farming  Co 

Kawiah 

1  500 

Big  Oak  Flat 
Hydraulic  Co 

Tiolamnenver 

40 

600  000 

Tuolumne  iivei   nirth  fcrk 

5U 

300  000 

Jamestown  &  Cbiueee  Camp 

Wood  creek 

7 

1^000 

Phcenix  Water  Co 

Tuolamne  n^er  north  f   k 

100 

300  000 

SoQoraanaiorktownD  Co 

Tuolumne  nvti   north  fo  k 

10 

Tuolumns  t  onnty  Water  Co 

Jo 

■JEU  606 

ruBA  comsT\ 

Strawberry  creek 

I  500 

Brown  I 

Oregon  week 

500 

Burnett  s 

Diy  creek 

10  000 

i  000 

Collyer 

Dry  creek 

600 

Dea'ore 

Oregon  gulch 

900 

Denmsons 

500 

Dunn  a 

Sleighville  gulch 

1  500 

Escelsior  Canal  Co 

150 

500  000 

Feathei  Biver 

Feathei  nver 

10  000 

Little  Willow 

WiUow  creek 

1  200 

McQueea  s 

Dry  creek 

ft  000 

Motiioe&  Cornell 

New  York  ravine 

\i  000 

Mrock  ^ 

D17  cieek 

coo 

Mullans 

Diy  creek 
Indian  creek 

I  000 

Mevers 

9  000 

Hew  York 

Oregon  creek 

600 

Mine  Horse 

&ew  York  ravine 

500 

Oregon  Creek 

Oiegcn  creek 

fi  000 

Peacock 

^uba  nver 

1  000 

Pine  Hill 

Bear  nver 

1  000 

Sleighville 

Sleighville  gulch 

000 

Dry  creek 

i  000 

Oregon  creek 

]o  000 

feiencer 

lid^u    leek 

t)  000 

Taiff  ey  9 

Diyuck 

8  000 
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SECTION    IX. 
THE  MISCELIANEOUS  MINERALS  OP  THE  PACIFIC  COAST. 

In  refoiring  to  the  nature,  extent,  and  development  of  the  miscellaneous  min- 
erals found  on  the  Pacific  coast,  esclusivo  of  gold,  silver,  and  qnickeilver,  the 
materials  are  bo  abundant,  and  the  iJotmls  so  interesting^  as  to  render  it  dif- 
ficult to  select  such  portions  as  will  convey  the  deared  infonnation  within  tho 
limits  prescribed.  When  it  is  remembered  tbat  there  is  scai^cely  a  metal  or  min- 
eral naed  in  the  arts,  or  known  to  sdence,  but  is  i-epresentod  on  this  coast — gen- 
erally in  greater  proportion  thaa  in  any  other  countiy— ^it  will  bo  perceived  that 
a  mei'o  list  of  their  names,  and  of  the  localities  in  which  they  are  found,  would 
occupy  more  space  than  would  be  desirable  in  an  official  document.  This  branch 
of  the  report  is,  therefore,  confined  to  a  few  facts  relating  to  tho  best  known  and 
most  iroportant  of  these  products.  Thodetails,  though  necessaiily  incomplete,  eon- 
tain  sufficient  <lafa  upon  which  to  "base  an  opinion  of  the  extent  and  variety  of 
the  miscellaneous  mineral  lesooroeB  of  tho  Paeific  slope. 

COPPBE. — This  branch  of  mining,  which  was  in  process  of  development  last 
year,  is  at  presentin  *  depressed  condition.  Various  cii-oumstances,  briefly  referred 
to  hereafter,  have  caused  a  reduction  in  the  value  of  metallic  copper  in  the  mar- 
kets of  the  world.  The  depression  has  been  iolt  moi-e  severely  by  lie  mioerson 
this  coast  than  by  those  of  any  other  part  of  the  Union,  because  copper  mining 
being  in  its  infancy  hei-e,  was  struggling  to  secure  tho  aid  of  capital  tor  its  exten- 
sion (  an  object  the  attainment  of  which  is  hopeless  under  existing  circumstances. 
Another  drawback  has  been  the  increased  cost  of  freight,  consequent  on  the 
demand  for  vessels  to  carry  wheat,  ilour,  and  other  produce  to  the  ports  to  which 
it  bas  been  usual  heretofore  to  ship  ores  and  metals.  This  ina-easo  ht^  been 
equal  to  a  reduction  of  $5  per  ton  in  the  value  of  the  ores ;  because  they  must  be 
shipped  in  order  to  i-each  smelters  and  consumers,  as  there  are  no  regctlar  par- 
ebflsers  here,  except  saoh  as  buy  for  export. 

Reference  to  some  of  tho  causes  which  have  thus  crippled  the  development 
of  this  source  of  wealth  affords  the  best  means  for  judging  whether  such  reduc- 
tion is  likely  to  be  permanent,  or  of  merely  tempoi-ary  duration.  India,  for  tho 
past  quarter  of  a  century,  has  absorbed  all  the  ingot  copper  sent  there  &om  all 
parts  of  tho  world.  Many  of  the  wealthy  natives  in  tho  distant  interior  of  that 
country  hoarded  these  ingots  as  treasure,  and  they  passed  as  eun-ency  among 
them.  The  importations  of  gold  and  silver  since  the  discovery  of  these  metals 
in  Galifomia  and  Australia,  together  with  the  extension  of  railroads  anti  other 
features  of  Earopean  civilization  in  Asia,  have  almost  entirely  abolished  this 
custom.  The  precious  metals  have  superseded  copper  in  the  business  of  its 
semi-barbarous  people.  This  change  has  not  only  caused  a  stoppage  ,in  the 
demand  for  copper  in  what  was  formerly  the  best  mai^kot  for  its  disposal,  bat 
thousands  of  tons,  tho  accumulations  of  years,  have  been  bi-ought  oat  fi-om  hiding 
places  to  be  exchanged  for  the  pi-ocious  metals.  It  will  requu^  years  to  absorb 
the  present  supply  of  copper  in  India  by  the  manuiactorers  of  that  coontiy,  par- 
ticuMy  as  most  of  the  ntensila  and  ornaments  made  of  that  metal  nsed  by  tho 
people  are  imported  from  Europe  or  the  United  States. 

The  increasing  supply  of  ores  from  AustraUa,  Cuba,  Chili,  Africa,  Emwpe,  and 
the  United  States,  before  the  revulsion  in  India  was  severely  felt,  had  already 
begun  to  esceed  the  demand;  and,  of  course,  this  excess  has  greatly  increased 
since,  giving  the  control  of  every  open  market  to  those  countries  wheic  it  am 
be  mined  and  melted  at  the  lowest  cost. 

The  increase  in  the  number  of  vessels  built  of  iron  in  Europe,  and  the  decline 
in  sbip-bnilding  in  the  United  States,  have  cm-tailed  the  demand  for  sheaf 
which  a  few  years  since  was  the  chief  ubo  to  which  copper  was  applied  ii 

""''■    ■  .;oogic 
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Another  cause  for  the  decease  in  the  demand  for  copper  arises  from  the  mh- 
Btitution  of  cheaper  metals  in  the  manufacture  of  articles  tbrmei'ly  made  of  copper, 
and  the  introduetiou  of  processes  for  depositing  copper  on  other  metals  by  elec- 
ti'ioity,  by  "which  a  mere  film  of  the  dearer  metsS  gives  the  clieaper  one  the  appear- 
ance, and  causes  it  to  serve  most  of  the  pmposes  of  the  other. 

Tbe  aboveare  among  the  leading  causes  of  the  present  dopresMonin  the  value 
of  copper,  and  springing,  as  they  do,  from  circamatances  not  likely  to  change 
for  the  better,  the  prospects  of  ihe  copper  mines  on  this  coast  are  not  very  flat- 
tering. 

The  mines  of  Bolivia  and  Chili,  owned  by  European  capitalist,  worked  at  less 
cost,  and  more  convenient  to  the  English  and  French  markets  than  those  of  Call 
fomia,  can  drive  the  ores  from  this  coast  out  of  those  maikets.  The  imports  of 
South  American  ores  into  England  in  1866  reached  35,336  tons,  while  but  4,591 
tons  were  received  tmnx  Cahromia,  and  the  disproportion  will  be  still  gi'eater 
doling  the  present  year.  During  the  past  six  months  only  1,211  tons  have  been 
shipped  from  San  Francisco  to  England,  while  the  receipts  from  South  America 
during  the  same  period '  exceeded  4SS,000  quintals  of  96  pounds  each.  The- 
present  prices  of  freight  and  ores  forbid  any  increase  of  shipments  hence  during 
this  year.  South  £nGrica,in  1866,  also  sent  86,440  tonS  of  ore  to  France,  a 
market' to  which  our  ores  cannot  be  sent  with  profit,  unless  a  great  reduction  can 
be  effected  in  the  espenses  of  mining  and  eitportatioa. 

The  copper  mines  of  the  United  States  have  formidable  competitors  in  the 
European  markets  in  the  mines  of  Africa  and  Cuba.  The  richest  ores  on  the 
English'  market  for  some  time  past  have  been  brought  fi»m  the  Cape  of  Good 
Hope,  Africa.  These  ores  avei-ago  from  30  to  50  per  cent.  The  mines  of  Cuba 
have  also  yielded  a  large  quantity  of  rich  ores.  The  product  of  fine  copper  in 
Europe  and  America,  during  1867,  is  estimated  at  90,000  tons,  of  which  Bolivia 
and  Chili  will  produce  two-thirds. 

The  following  tables,  showing  the  value  of  ona  in  England  dm-ing  the  past 
three  yegrs,  and  the  cost  of  their  production  on  this  coast,  explain  the  causes  why 
California  cannot  compete  with  Chili  in  supplying  the  European  mai'kets.  Aa 
the  prices  at  Swansea,  Wales,  regulate  the  whole  Eui-opean  mai'ket,  it  is  only 
o  give  the  rates  at  that  place. 

Price  of  copper  ores  at  Swansea  in  1865,  1866,  and  1867, 
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By  comparing  these  espeiiseB  with  ttic  list  of  prices  above,  it  will  readlh'  be 
perceived  that  ores  under  15  per  cent,  do  not  cover  expenses.  As  scvcn-cigbths 
of  the  ores  obtained  on  this  coast  do  not  reach  that  standard,  it  is  iinprofitaSle  to 
extract  them.  Tlicsame  figured  apply  to  the  nuuliets  at  New  York  and  Boston. 
As  more  than  three-fonrths  of  the  ores  smelted  in  Enropo  and  tlie  Atlantic  States 
do  not  average  15  per  cent.,  it  is  clear  that  tho  mines  whence  such  ore  is  obtained 
possess  a  great  advantage  over  those  on  the  Pacific  coast,  entirely  through  the 
saving  in  cost  of  labor  and  transportation. 

Tlie  statistics  relating  to  the  copjier  mines  of  England,  pnblishod  by  anthority 
of  the  government  of  that  country  in  ISCli,  show  that  duiing  that  year  198,298 
tons  of  ore  were  obttuneii  from  the  English  mines,  which  j-ielded  11,88S  tons  of 
tine  copper,  or  an  average  gf  but  3 .9  per  cent.  This  ore,  estimated  at  $25  per 
ton,  was  valued  at  jS4,9C7,430.  As  the  mines  on  tliis  coast  couhl  }ic  made  to 
produce  annually  an  equal  quantity  of  ore  of  greater  value,  the  proportions  of 
the  loss  the  country  sustains  by  their  remaining  undeveloped  desei-ves  considera- 

The  establishment  of  comprehensive  smelting  works  at  some  suitable  place, 
with  ample  CMiital  to  conduct  operation^  on  a  liberal  scale,  would  bo  a  great 
advantage  to  the  conntry  by  enoora-aging  tho  development  of  this  interest,  and 
would  doubtless  in  time  yield  fair  returns  for  the  amount  i  ivested. 

The  present  plan  of  erecting  temporary  smelting  woika  near  eadi  mine,  for 
the  purpose  of  operating  on  tho  richest  oi-es,  is  an  injury  to  the  copper  interest, 
because  it  exhausts  materials  which  might  be  more  advantageously  employed. 
These  temporary  works  can  only  operate  on  tho  richest  oxides,  cai'bonates,  and 
silicates^  which  form  but  a  small  proportion  of  the  ores.  Tho  great  mass  of  them 
consists  of  eulphnrets,  in  the  i-eduction  of  wljich  tho  oxygen,  cai'bon,  and  silica 
of  tho  richer  oi'os  servo  an  important  pnrpoBO.  It  is  the  opportunity  of  selecting 
suitable  ores  for  combining,  ^i-hich  tho  smelters  of  Wales  possess,  with  a  market 
for  every  kind  and  grade  offered,  that  enables  them  to  operate  so  siicceasfiilly. 
The  ores  from  the  Cornish  mines  are  sulphides,  and  would  be  too  poor  to  work, 
hnt  for  this  arrangement.  Lime  and  Mlica  being  essential  elements  in  the  reduc- 
tion of  copper  from  it^  ores,  common  sense  teaches  tliat  it  is  more  economical  to 
employ  these  elements  when  combined  by  nature  with  tho  metal,  than  to  collect 
them  from  other  sources  and  mix  them  artifidally,  at  additional  cost.  It  was  to 
secure  this  advantage  that  the  Boston  smelters,  during  tho  past  year,  sent  to 
Wales  to  purchase  a  cargo  of  carbonates  to  mix  the  sulphides  received  from  this 
coast,  because  tho  miners  here,  who  have  large  quaniitiea  of  carbonates,  prefer 
converting  them  into  matte. 

None  of  the  English  copper  minere  ever  smelt  their  ores.  They  are  all  sent 
to  tlie  public  market;  smeltmg  and  mining  being  considered  separate  and  distinct 
operations  in  that  country. 

The  method  of  tmnsacling  bnsiness  in  the  Welsh  ore  market  is  peculiar,  but 
gives  satisfaction,  owing  to  its  fairness  to  buyer  and  seller.  All  the  ores  intended 
for  sale  are  piled  and  sampled  ten  days  before  the  sale  takes  place.  During  that 
time  the  smelters  desiring  to  do  so  can  take  samples  to  estimate  'the  value  of 
such  parcels  as  they  want.  Each  sends  in  his  bid  in  writing,  sealed,  directed  to 
the  t^nt  having  the  particular  parcel  for  sale.  The  highest  bidder  for.  any  lot 
.  has  it  awarded  to  liim.  This  is  a  better  plan  than  for  minors  to  be  obliged  to 
seek  purchasers,  without  knowing  the  value  of  the  ore  in  the  morket. 

New  Discoveries.— The  cii-curastances  above  stated  have  had  the  effect  of 
preventipg  prospecting  for  copper  to  a  great  extent.  But  some  discoveries  have 
been  made  withm  the  present  year-,  though  few  of  them  liave  been  much  developed. 
Among  the  most  important  ai-e  tlie  fol&wing  : 

The  Sierra  Buttes  copper  mine,  located  near-  Hurd's  ranch.  Sierra  county.  The 
lode  on  this  discovery,  which  may  be  traced  by  its  outcrop  for  nearly  a  mile,' 
differs  from  that  in  any  of  the  copper  mines,  in  several  material  reapec^^^^-^l^yft[(l» 
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tliu  only  l)0(ly  of  copper  ores  of  any  importanco  thus  far  fornid  in  the  ijranite  on 
this  coast,  except  at  Meadow  lake,  Nevada  county,  hereafter  referred  to 

The.oro  ie  contajned  in  a  quartzose  gangne  rook,  the  lode  having'  a  well-d(  hnod 
fivccan  (as  the  miners  term  the  soft  clay  which  usuaUy  accompanies  true  \ein8 
of  ore)  on  the  foot  wall ;  the  hanging  wall  being  a  hard,  compact,  feldspathif 
granite,  which  also  constitutes  the  "  country"  in  winch  the  lode  is  enclosed  Thfte 
are  conddei'able  qnantites  of  molyMennm  in  the  vein-stone,  in  the  form  of  both 
the  sulphite  antl  oxide  of  that  metal.  There  are  other  lodes  of  copper  ores  in 
the  same  locality  contained  in  the  gi'anite;  but  each  differs  somewhat  in  compo- 
sition and  appearance  from  all  the  others,  forming  an  interesting  field  for  scientific 
investigation.  The  Sierra  Buttes  is  the  only  one  of  these  lodes  that  has  been 
^vorked  to  any  extent,  owing  to  its  containing  sufficient  gold  in  the  gangiie  rock 
to  pay  for  extraction,  though  the  ore  will  average  10  per  cent,  of  copper.  The 
cost  of  transportation  from  that  distance  to  a  market  over  such  roads  as  exist, 
under  the  present  condition  of  affairs,  causes  such  a  grade  of  ores  to  be  valueless. 
A  tunnel  is  in  course  of  construction  on  this  mine,  whidi  when  completed  will 
strite  the  lode  at  a  depth  of  1,000  feet  below  the  surface.  In  a  shall:  sunk  on  it 
to  thai  depth  of  60  feet,  the  lode  was  found  to  be  seven  feet  wide. 

A  promising  outcrop  of  coppei'  ore  has  been  found  near  Jlaiungo  Pass,  San 
Bernaj-dino  county,  CtJifomia. 

A  company  was  incorporated,  at  San  E^nclsco  in  July,  1S67,  with  a  capital 
stock  of  1240,000,  for  the  purpose  of  woi-king  a  copper  mine  in  the  iloro  district, 
Saa  Luis  Obispo  county,  California, 

In  the  California  mine,  at  Meadow  lake,  Nevada  county,  the  highest  inhabited 
portion  of  the  Siena  Nevada,  at  an  altitude  of  8,000  feet  above  the  level  of  the 
sei^  metallic  copper  is  tbond  in  the  quartz,  the  gold  and  copper  in  which,  though 
intimately  mixed,  are  never  alloyed  with  each  other. 

The  vein-stone  of  the  lodes  m  this  elevated  district  eaiTies  a  percentage  of 
copper,  generally  in  the  form  of  snlphurets,  oomhinod  with  those  of  iron,  lead, 
zinc,  coMt,  nickel,  and  ai-senic.  In  the  Shooting  Star  mine,  at  the  depth  of  40 
fcetj  the  lode  contains  an  ore  which  yields  15  per  cent,  of  copper,  $40  per  ton 
of  silver,  and  $20  per  ton  of  gold.  It  is  proposed  to  erect  furnaces  to  smelt  the 
rich  but  complex  ores  of  this  district. 

The  Lyons  Company's  mine,  located  about  three  miles  from  the  town  of 
Ashtoii,  Colusa  county,  in  the  Coast  range,  contains  a  body  of  oxides  and  car- 
bonates. A  tempoiaiy  furnace  was  erected  to  work  these  ores,  but  being  unfit 
for  the  purpose,  one  of  Haskell's  water-lined  fui-naces  is  now  being  built.  This, 
though  not  a  new  discovery,  had  not  been  of  much  importance  till  smelting 
operations  were  commenced. 

Pei*sons  who  have  visited  the  new  Tenitory  of  Alaska  report  it  as  being  rich 
in  copper.  M.  Eoucoult,  a  Fi-enoh  gentleman,  who  spent  several  months  m  the 
Tenitory  among  the-  Indians,  status  that  they  Value  copper  as  much  as  civilized 
men  value  gold.  Tlie  chiefs  wear  masses  of  it  suspended  round  their  nelsks,  as 
highly  prized  omamcnts.  Some  of  the  higher  chiefs  have  lumps  of  the  metal 
that  weigh  several  hundred  pounds  each,  which  are  heir-looms  of  the  tribe,  and 
arc  kept  in  the  great  wigwam.  This  gentleman  states,  that  in  order  to  obtain 
these  nuggets  of  coppei-,  the  Intlians  E^eep  np  large  fires  for  weeks  on  the  out- 
croppings  of  the  lodes,  which  melts  the  carbonates  and  oxides  neai'  the  aui-face. 
It  is  a  well-known  fact,  mentioned  in  the  writings  rf  the  earlier  visitors  to  tliis 
coast,  that  the  natives  of  that  Territory,  and  those  immediately  adjoining,  were 
the  only  tribes  that  possessed  copper  weapons  and  ornaments  when  flrat  discovei-e<l. 

In  August,  18CG,  a  discovery  of  copper  ore  was  made  in  the  monntsuns,  on 
the  south  bi-anch  of  King's  river,  TrOare  county,  about  68  miles  from  Pi-esuo 
City.  Thei-e  are  four  instinct  and  parallel  lodes,  a  few  feet  apart  from  each 
other,  in  the  locality,  each  containing  a  percentage  of  "horseflesh"  ore,  or 
eruboscito,  in  a  quartaose  gangue  rock.     The  lodes  are  from  two  to  eight  feet 
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wide,  and  arc  traceable  for  several  miles,  cresting  a  high  hill  and  across  a  steep 
cjinon.  An  analy^s  of  the  ore  ebows  It  to  contain  60  per  cent,  coppoi-,  S20  per 
ton  in  gold,  an(t  nearly  $60  per  ton  in  silver.  Owing  to  the  raountainona 
chaiaeter  of  the  country  where  this  discovery  was  made,  but  little  can  l>c  done 
towards  its  development  till  a  road  can  he  made  to  convoy  materials.  This  \vilt 
involve  an  espenee,  which  capitalists  are  not  disposed  to  incnr  in  prospecting 
copper  min^  at  present.  If  there  were  no  coppei-  in  the  ledges,  there  would  be 
less  difiieulty  in  obtaining  funds  to  prospect  them  for  the  gold  and  silver  tliey 
contain;  but  the  disasters  which  have  befallen  the  copper  interest  within  the  past 
year  have  casta  feeling  of  distrust  over  everything  bearing  the  name  oi- nature  of 
copper.  There  is  abundance  of  wood  and  water  in  the  vicinity  of  the  discoveiy; 
and  conld  one  of  Haskell's  furnaces  be  erected  there,  the  parties  who  own  the 
lodes  would  probably  i-ealize  something  for  their  labor  and  enterprise. 

Several  discoveries  have  been  made  within  the  past  lew  months  in  the  moun- 
tains bordenng  the  Tule  river,  in  Tulai'e  county,  which  have  been  proapectod 
safliciently  to  demonstrate  their  value.  The  lodes  are  generally  simitar  in 
chaiacter  to  those  found  on  the  south  fork  of  icing's  river,  in  the  sajno  county, 
and  described  above.  Tlie  localities  of  tlie  two  discoveries  are  about  50  miles 
apart.  The  lodes  on  the  Tulaio  are  contained  in  the  motamorphio  slate;  near 
its  junction  with  the  granite. 

A  body  of  oie  has  been  partially  developed  near  Copper  City,  Shasta  county, 
en  whicli  a  company  of  English  capitalists  htivo  offered  to  erect  smelting  work's, 
piisvided  the  poities  oivning  the  mine  will  grant  tliem  a  lease  on  tenns  they 
propose. 

It  is  stated  by  parties  who  have  been  prospecting  ia  Utah  dming  the  past 
season  that  the  croppings  of  coppei^  ore  are  abnndanfr  in  the  south  and  southeast 
s(?ctions  of  that  Territory.  Copper  ores  are  reported  to  have  been  found  in  the 
Battle  Mountain  dietnc^  Hnroboldt  county,  Nevada,  abont  90  miles  north-north- 
west from  Austin, 

The  surveyors  employed  by  the  Central  Pacific  Eailroad  Company  report 
the  existence  of  copper-bearing  lodee  in  the  Trinity  mountains,  Humboldt  county, 
Nevada. 

Reckut  Development  of  the  Coi'pek  Mines. — The  condition  of  afiairg, 
resulting  from  tlie  canses  stated,  will  be  best  exhibited  by  showing  the  extent  of 
the  development  of  the  mines  desciibed  in  the  previous  report.  This  ivill  also 
afford  a  means  for  comparison. 

The  Coppesofolis  Mines. — These  mines,  owing  to  their  extent,  the  capital 
expended  in  their  development,  the  value  of  the  ores  extracted  from  them,  and 
the  quantity  at  present  avfulable  for  extraction,  place  them  at  the  head  of  the 
cupper  mines  on  the  Pacific  coast. 

The  Union  mine  has  been  bat  partially  worked  during  1867.  Its  owners 
find  it  more  profitable  to  place  it  in  a  condition  for  future  operations,  than  to 
extract  ore  for  sale  at  present  prices.  But  little  ore  has  cousequently  been  taken 
out — only  such  as  it  was  necessary  to  move  in  making  explorations.  The  namber 
of  men  employed  has  been  reduced  tif  150;  in  18(>5  and  1806  nearly  400  were 
employed.  The  chief  work  doing  at  the  mine  at  present  ia  keeping  it  H'eo  from 
water  and  making  the  necessary  repairs  to  the  works  above  and  below  ground. 

Tlie  explorations  in  the  main  shaft  have  extended  to  500  feet  in  perpendicnlar 
depth,  where  the  lode  on  the  north,  near  the  line  of  the  Keystone  ground,  is  15 
feet  wide.  At  the  400-feet  level  in  the  same  sliaft,  100  feet  above,  the  lode  has 
decreased  to  six  feet  in  width.  This  increase  in  its  preportioas  is  a  favorable 
BjToptom  of  permanence,  and  proves  the  correctness  of  the  opinion  that  the  oon- 
ti^action  of  the  lode  at  the  400-feet  level  would  not  be  permanent.  The  total 
quantity  of  ore  taien  from  this  mine  from  January  1  till  Jnly  15,  1867,  was 
8,382,855  pounds;  total  quantity  since  it  was  opened  in  1861,  108,731,678 
pounds;  all  of  which  has  been  exported  to  the  Atlantic  States  and/'Bur 
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except  about  2,376,000  pounds,  or  1,000  tone,  portions  of  wliicli  reraiun  at  the 
mine,  at  Stockton,  and  San  Francisco,  ready  for  sbipment. 

The  Keystone  Mine, — ^Explorations  in  this  mine  liavo  been  extensive  and 
costly  during  the  past  year.  Ihe  cross-cut  toward  tbc  soatli  line,  in  the  sixth 
levc^  at  n  depth  of  350  feet,  running  fi-oni  the  south  or  Houghton  shaft,  struck 
the  mwn  lodo  where  it  was  10  feet  wido,  of  15  per  cent.  ore.  It  was  deemed 
beet  to  eink  tho  main  shaft  200 ■feet,  to  avoid  the  necessity  of  working  by  a 
winze  at  so  great  a  distance  from  tho  shaft,  as  it  was  calculated  tlie  shaft  would 
strike  th^^  ;o3e  at  that  depth.  At  the  depth  of  553  feet  a  cross-cut  was  made  43 
feet  in  length  before  the  lodo  was  reached.  Its  width  at  that  depth  could  not 
bo  ascertained,  owing  to  tho  great  increase  of  water,  which  prevented  tho  men 
drifting  till  a  suffieiently  large  sump-hole  could  be  made. 

The  company  have  taken  out  but  little  ore  during  the  past  year,  having  ceased 
operations,  except  for  exploration,  early  in  April.  At  present  they  only  employ 
a  few  men  to  attend  the  machinery  and  pumps,  to  keep  the  mino  from  filling  with 
water.  The  total  receipts  from  tho  sale  of  ores  taken  from  this  mine  amount  to 
8375,000.  The  amount  of  assessments  collected  exceed  $100,000,  the  whole  of 
which  lias  been  expended  in  developing  the  mine  and  purchasing  machinery. 
The  company  has  never  declared  a  dividend. 

The  othee  Coppeeopolis  Mikes. — ^Tho  Empire,  Consolidated,  and  Inim- 
itable were  worked  to  some  extent  in  the  spring;  but  have  lieen  idle  for  several 
months.  The  owners  of  the  latter  mine  {which  is  parallel  and  immediatoly 
adjoining  the  Union)  had  sued  that  company  for  taking  out  oto  fiom  their 
ground.  The  case  attracted  considerable  attention  from  its  novelty  and  the 
value  of  the  interests  involved.     It  was  decided  in  favor  of  tho  Union  Company. 

The  Napoleon  MrNE.-"— The  new  shaft  on  tliis  mine  was  sunk  to  the  depth 
of  195  feet,  when  work  was  suspended.  No  ore  has  been  taken  from  it  diuing  1S67. 

The  Campo  Seco  Mine. — Tliis  mine  lias  been  partially  worked  for  a  few 
months  during  the  present  year.  Smelting  works  were  erected  by  the  company 
as  early  as  November,  1865,  and  arrangements  made  for  working  economically. 
A  railroad  a  mile  in  length  was  constnicte<l  for  the  pnrpose  of  conveying  the  ores 
from  tho  mine  to  the  furnace.  By  a  judicious  arrangement  in  the  location  of  the 
works,  the  ore,  after  reaching  the  surface  through  the  shaft,  is  caiTied  down  to 
the  furnaces  by  its  own  weight,  and  these  being  located  on  the  lianks  of  the 
Mokelumne  river,  the  slag  and  other  waste  is  dnmped  into  that  river  at  trifling 
cost  for  labor. 

The  smelting  works  consist  of  two  cnpola  fiimacea  and  a  McKenzio  blast, 
moved  by  a  water  wheel,  and  a  roasting  kiln.  The  fmnaees  are  built  of  sand- 
stone and  lined  with  steatite,  both  of  which  materials  are  abundant  in  tlie  neigh- 
borhood of  the  works,  and  appear  to  bo  toleratily  well  adapted  for  the  pnrpose. 
Tho  object  of  the  company  in  erecting  these  works  was  not  to  make  copper  or 
matte  of  a  high  standard,  but  to  concentrate  tho  ores  obtained  below  10  per 
cent,  into  about  35  per  cent,  regulus.  Tho  experience  of  the  pwsons  in  charge 
confirms  the  remwks  heretofoi-e  made  in  relation  to  the  impolicy  of  each  mine 
smelting  ifs  own  ores.  Tho  ores  here,  like  tho  bulk  of  all  obtained  from  the 
mines  on  the  cupriferous  bolt  which  traverses  the  Stato  fixim  north  to  sonth,  are 
nearly  pure  sulphides  of  iron  anil  copper,  raroly  containing  more  than  five  per 
cent  of  silica,  and  consequently  difficult  to  reduce  alone.  The  average  assay  of 
20  samples  shows  45  per  cent,  sulplinr,  40  per  cent,  iron,  C  to  10  per  cent,  copper, 
the  remainder  being  silica,  water,  &o.  To  reduce  such  an  ore  to  regulus  it  was 
found  necessary  to  add  20  per  cent,  of  c^uartz,  in  order  to  enpply  sufficient  silica 
to  combine  with  the  iron  after  tlio  liberation  of  that  metal  from  tlie  sulphur.  Had 
uilicates  of  copper  or  ores  containing  a  eonsiderable  percentage  of  quartzose 
gangue  rock  been  avwlable,  a  mneh  larger  product  of  copper  would  have  boon 
obtained  at  the  same  cost  of  fuel,  flux,  and  labor. 

Even  in  the  processes  for  roasting  the  ores  in  kilns  the  ^ 


WEST  OF  THE  ROCKY  MOUNTAINS.  213 

a  great  (iisadvaiitago  and  source  of  loss.  The  sulphur,  when  in  such  escoss,  as 
in  this  class  of  orea,  when  heated,  coats  the  ores,  foruiing  a  i-eiractory  material 
for  future  operations. 

The  two  fiiniacea  on  this  mine,  when  in  full  operation,  smelted  about  eight 
tons  of  ore  and  20  per  cent,  of  qnartz  in  2i  hunra.  To  do  this  it  required  250 
liush^sls  of  charcoal  daily,  which  coat  aliont  20  cents  per  bushel;  two  men  to 
attend  the  furnace  as  smelters,  two  to  supply  materials,  two  to  carry  ofF  the  slag, 
whicii,  owing. to  the  lai-ge  proportion  of  iron  and  the  nature  of  the  fins,  was 
large,  and  tivo  others  to  prepare  the  materials  for  the  furnace  feeders.  Most  of 
the  work  was  perfonned  by  Chinese  labor. 

The  LiNCHA  Plasa  Mines. — These  mines  being  under  the  control  of  the 
proprietor  of  the  Union,  have  not  been  worked  during  the  year.. 

The  Mixes  in  Amador  Codnty. — The  Newton,  CoBumnes,  and  rioneer 
mines,  in  tliis  county,  ceased  opemtions  In  April,  1867. 

The  Mixes  is  MArarosA  Coukty. — ^llie  principal  mine  in  this  county,  La 
VIctorie,  owing  as  ranch  to  disagivoments  among  its  stockholders  as  to  the  depre- 
ciation in  the  value  of  ores,  has  been  idle  nearly  the  whole  of  the  present  year. 

Having  given  a  description  of  this  mine  in  previous  report,  the  following 
jwirticulars  relating  to  its  working  will  lie  interesting  for  reference ;  After  an 
examination  made  by  order  of  the  company,  the  engineer  in  his  report  states  that 
Uie  mine  from  the  tunnel  has  been  well  opened.  The  foot-wall,  where  the  tun- 
nel enters  the  vein,  is  well  defined ;  bat,  as  yet,  the  han^ng  wall  had  not  boon 
found,  altlioiigh  the  vein  had  been  pierced  about  70  feet.  Two  thousand  tons 
of  ore  had  been  taken  out  of  the  mine,  cliietly  from  pockets  or  smaller  veins, 
mixed  with  the  materials  which  had  been  tlirown  into  the  larger  vein.  A  series 
of  deposits  of  ore  exists  above  the  foot-wall,  more  or  less  connected,  containing 
quantities  of  blaclc  oxide,  and  until  the  works  are  carried  below  the  surface  dis- 
turbances the  size,  value,  or  permanency  of  the  lode  cannot  be  determined. 
From  the  indications  in  the  present  workings  there  is  reason  to  believe  the  mine 
ivill  prove  permanent  and  valuable.  The  company  not  having  the  means  to 
obtain  proper  machinery,  had  done  the  best -they  could  under  the  oiroumstances. 
The'  mine  is  well  timbered,  and  is  in  good  condition  for  future  operations. 

A  shaft  had  been  sunk'about  90  feet,  on  an  incline  which  it  was  supposed 
would  intersect  the  lode.  But  by  a  cross-cut  run  from  the  bottom  it  was  found 
that  the  lode  bad  changed  in  dip.  The  shaft  was  therefore  sunk  nearly  vertical, 
so  as  to  strike  it  about  SO  feet  below,  or  on  a  level  with  the  tunnel.  While  run- 
ning this  cross-cut,  seams  and  deposits  of  black  oxide  were  met  with. 

The  extraction  of  ores  while  the  mine  was  worked  was  slow  and  costly,  owing 
to  the  broken  nature  of  tlie  country  rook.  The  difficulties  tliat  beset  the  com- 
pany are  in  pait  due  to  the  isolated  locality  of  the  mine.  It  is  too  far  from  any 
travelled  road  to  obtain  the  advantage  of  cheap  transportation  by  teams  return- 
ing empty  fiwrn  the  nionntMns.  The  nearest  point  of  shipment  is  84  miles,  over 
a  rough  country.  The  coat  of  transportation  swallowed  up  the  value  of  the 
ore.  In  addition  to  this,  the  company  conducted  its  business  on  the  same  extrav- 
agant scale  as  the  richest  of  tlie  Washoe  companies.  Its  officers,  salaries, 
office  rent  in  San  Francisco,  and  incidental  expenses  outado  the  mine  amounted 
to  $16,000  per  annum.  There  are  few  undeveloped  mines  that  could  staiid  such 
a  drsun.  Under  more  economical  management,  and  with  cheaper  transpdrtatiim, 
this  mine  might  add  something  to  the  wealth  of  the  State,  oven  at  the  present 
low  price  of  copper.     Its  ores  are  abundant,  and  of  a  higher  grade  tlian  the 

Tee  Bcchasas  Mine  is  located  in  Huntei''s  valley,  Mariposa  county,  and 
has  been  worked  at  intervals  during  the  past  year.  The  shaft,  in  June,  luvd 
reached  150  feet  in  depth,  where  the  lode  was  found  to  be  seven  feet  wide,  of 
tolerably  compact  sulphurets.  Having  oxides,  silicates,  and  carbonates  conve- 
nient to  the  smelting  works,  this  company,  during  the  year,  has  made  ^'^^V^fl^Ic 
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CO  per  cent  matto,  moat  of  which  hag  been  fcirwai'ded  to  Sftii  Francisco,  wliero 
it  remains  at  present  ioi  want  of  a  market.  There  can  bo  no  better  illustration 
of  the  reduction  in  the  value  of  copper  than  is  afforded  by  the  working  of  this 
mine.  The  matto  made  from  its  oios  in  1865,  averaging  CO  per  cent,  of  copper, 
sold  at  San  Fi'ancisoo  for  16  centd  per  pound.  The  same  grade  of  matte  cannot 
be  sold  at  present  at  nine  cents  per  pound. 

At  James's  ranoli  the  Green  Mountain  Company  have  erected  smelting  works 
and  made  a  few  tons  of  niatt*. 

Eone  of  tho  other  copper  mines  in  this  county  hava  been  worked  dnring  the 
present  year. 

T^E  MiHES  IH  San  Luis  Obispo  CoTraxY. — But  littlo  having  been  done 
towards  developing  the  mines  in  this  county  during  the  present  year,  there  are 
no  new  facts  to  i-eport  concerning  them. 

The  Mixes  in  Los  Angeles  Couktt. — With  the  exception  of  pi-ospectiug 
among  the  claims  near  the  Solidad  pass,  nothing  has  been  done  in  this  county 
dining  the  past  year. 

The  Mines  is  Plumas  Couhty. — The  Genesee  Valley  smelting  works  had 
to  cease  operations  during  tho  winter  owing  to  the  weather,  and  work  has  not 
been  resumed  since,  the  price  of  copper  offering  no  inducements  to  tho  pixiprie- 
toi-s  to  incur  tho  expense  of  refitting  famaces  and  mine. 

The  Mines  in  Del  Noetb  County. — With  tho  exception  of  the  Alta  none 
of  the  copper  mines  in  tliis  county  have  been  worked  this  year.  The  Alta  com- 
pany have  been  engaged  in  developing  then-  mine.  They  have  sunk  their  main 
shaft  to  the  depth  of  500  feet,  run  then-  tunnel  200  feet,  and  diifted  at  several 
levels,  finding  bodies  of  ore  which  appeal-  to  improve  in  quality  as  tho  workings 
progress.  The  disturbed  and  broken  character  of  tho  formation  ceases  at  200 
feet  from  the  surface.  The  company  has  sent  400  tons  of  ore  to  9an  Francisco 
since  Januaiy,  1867,  which  has  been  reshipped  to  New  Tork.  The  avei-age  of 
ore  has  been  about  16  percent. ;  but  the  costs  attending  its  transportation  to  San 
Francisoo,  and  reshipment  thence  to  Kew  York,  absortis  the  vaJuo  in  expenses. 

The  Mines  in  Contea  Costa  County. — None  of  the  copper  mines  in  this 
county  have  boon  worked  tins  year. 

The  Mines  in  Nevada  Coohty. — Capital  and  labor  have  been  expended 
in  prospecting  tho  copper  mines  in  the  western  part  of  this  county,  where  there 
is  a  copper-bearing  formation  extending  acr(«s  it  ti'om  north  to  south,  on  which 
many  clmms  have  been  located  and  to  some  extent  oxplore<l-  Tho  lodes  aio 
generally  lai-ge,  but  the  ores  are  of  too  low  a  grade  to  cover  the  costs  of  trans- 
portati<Ki,  Of  several  hundred  tons  sent  to  New  Tork  and  Swansea  the  avei-age 
returns  did  not  exceed  nine  per  cent,  of  motal.  "Under  more  favorable  condi- 
tions, with  cheap  labor  and  ti'ansportation,  these  mines  might  be  made  to  pay. 
At  present  they  can  only  be  worked  ata  loss. 

The  first  shaft  in  the  district,  called  the  Well,  "because  sunk  for  the  purpose 
of  obtaining  a  supply  of  water,  is  near  Spenceville,  in  Rough  and  Heady  town- 
ship. It  was  used  as  a  well  for  five  years,  till  the  excitement  about  copper  in 
1S62,  when,  on  cloanin"  it  out,  a  deposit  of  sulphurets  was  exposed  70  feet  wide, 
and  extending  to  an  indefinite  length  in  the  duection  of  tlie  stratification  of  the 
cnolosing  metamorphosed  clay  slate,  with  a  foot-wall  and  fiuccan.  But  the  ore, 
only  ranging  from  eight  to  nine  per  cent.,  did  not  pay  for  extraction  and  transport. 

TTie  Lflflt  Chance,  tho  only  mine  worked  for  copper  in  this  county,  is  located 
on  this  belt,  near  the  Empire  ranch.  It  was  disoovorcd  in  1863,  and  has  since 
been  explored  with  sucli  satisfactory  results  as  to  warrant  its  owners,  who  are 
among  the  most  enterprising  citizens  in  tho  State,  (D,  0,  Mills,  of  San  Francisco, 
A.  Delano,  S.  D.  Bosworth,  and  E.  W.  Rolwrts,  of  Graas  VaUey,)  to  make 
application  to  procure  title  fi-om  the  federal  govei-nment  to  the  land  on  which 
tho  mine  is  located,  tho  first  application  of  the  kind  made.  A  shaft  has  been 
sunk  to  tho  depth  of  200  feet, -where  the  lode  is  found  12  feot  wide,  of  sulphur- 
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ets,  averaging  from  18  to  20  per  cent,  of  metal.  Before  the  rise  in  piico  of 
freight  a  shipment  of  thia  ore  to  SwanseaTettimed  a  profit  of  $35  per  ton.  The 
company  own  2,400  feet  on  tliis  lo<le. 

Consiclerable  excitement  n-as  croa.ted  in  this  county  towards  the  close  of  1866 
by  the  discoveiy  of  oi-es  in  tiie  Fox  mine,  ti-ora  which  about  40  tone  of  oxides 
and  carbonates  were  shipped  to  Swansea  in  October  of  that  year.  But  the  escite- 
ment  ceased  as  the  price  of  copper  declined,  though  nearly  100  claims  were 
recorded  during  the  last  qnartor  of  1866. 

Several  small  pai-cela  of  ores  liave  been  received  at  San  Fi-ancigco  daiing  t!ie 
present  year  from  the  'WeBteni  Star  and  Gi'een  mines,  located  near  the  Last  Ohancc 
and  on  the  same  lode;  bat  at  present  and  for  several  months  past  none  of  the 
mines  liavO'been  worked. 

Other  Oalifoesia  Coppeb  Mines. — With  the  exception  of  the  Union 
Company,  who  own  a  mine  in  Marin  county  which  they  proepoeted  for  a  few 
mondia  in  the  spring,  the  above  is  a  full  statement  of  Hie  piBgi-ess  made  io  cop- 
per mining  in  California  during  the  year  1S67. 

The  Oregon  Copper  Mikes. — The  Queen  of  Bronze  and  otber  mines  in 
this  State  have  been  idio  during  the  jmst  year.  Now  discoveries  have  been 
made,  but  none  of  them  have  been  developed  sufficiently  to  prove  tbeir  value. 
Tliey  are  re&n'od  to  merely  to  show  the  extent  of  country  on  this  coast  in  which 
copper  Las  been  discovered. 

Tlie  most  important  of  thq  discoveries  have  been  made  in  the  southern  part 
of  Douglas  coonty,  whore  croppings  of  ore  exist,  not  in  the  foi-m  of  gossan,  as  in 
California,  but  as  masses  of  oxides  and  carbonates,  which  will  bo  of  importance 
if  cxtenave  smelting  works  should  be  erected. 

The'  mines  on  Eagle  croek.  Baker  county,  have  been  explored  with  such  results 
as  to  have  induced  the  ownera  to  enter  into  a  contract  with  the  Oregon  Steam 
Navigation  Company  to  caiTy  their  ores  to  San  Francisco,  at  a  stipulated  price, 
fur  a  year. 

The  Lower  Oalifoknia  Copper  Mihes, — The  Sanoe  mine,  at  Loretto,  has 
not  been  worked  during  the  past  year.  The  shaft  on  this  mine  has  reached  the 
depth  of  114  feet,  where  the  lode  is  seven  feet  wide,  the  ore  said  to  average  12 
per  cent. 

A  fow  tons  of  ore  were  received  occasionally  at  San  Francisco  from  mines 
along  the  lower  coast,  daring  the  past  spring,  but  such  shipments  have  entirely 
ceased  for  several  months. 

The  Copper  Minbs  of  Nevada.* — Most  of  tbe  ores  found  in  the  district  of 
Pahranagat,  though  generally  famous  for  the  silver  they  contain,  are  more  prop- 
erly desciibed  as  copper  ores.  They  consist  oUiefiy  of  gray  copper,  copper 
pyrites,  erubesdte,  and  other  familiar  ores  of  copper,  combined  ivith  sulphites  of 
silver,  lead,  Iron,  zino,  &c.  No  gold  has  yet  been  found  in  the  district.  These 
ores  are  containeid  in  a  quai-tzose  veinstone  in  some  leilges ;  in  others  the  gaugue 
rock  is  oalcspar,  (a  carbonate  of  lime.)  Some  of  (he  ores  contain  as  high  as  50 
per  cent,  of  copper.  This  district  lies  in  tlie  extreme  soutlieast  comer  of  Nevada, 
where  it  joins  Utah  and  Arizona,  in  37°  37'  north  lalitnde  and  112°  longitude 
west  from  Greenwich.  The  mineral  wealth  of  the  district  is  contained  in  a  i-ange 
of  mountains  about  sis  miles  long  and  fonr  miles  wide,  running  nearly  north  and 
soatli,  the  general  name  for  which  is  Mount  Lisli,  though  each  peak  has  a  sepa- 
rate name.  Some  of  the  crests  of  the  range  tower  to  tlio  height  of  11,000  feet,' 
and  are  covered  with  perpetual  snow.  The  lodes  present  the  characteristics  of 
true  fissure  veins,  and  appeal-  to  consist  of  several  series,  crossing  each  othei'  in 
some  places  at  right  angles,  the  whole  being  contained  in  a  metamorphosed  lime- 
stone formation.     In  any  otlier  locality  they  would  be  valuable  for  copper  mining. 

'  Desciibed  more  ftilly  ia  tliB  section  on  Nevada. 

-dh.Gooi^Ic 
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Similar  ores  are  obtained  in  the  mines  of  Inyo  and  Mono  counties,  California. 
These,  however,  contaiii  a  per  cent,  of  gold.  These  ores  are  refractory  when 
worked  by  the  oi-dinary  mill  processes.  Some  of  tliis  class  of  ore  taken  &om 
tlie  Oamanche  mine,  in  Mono  county,  and  sent  to  Swansea  for  reduction,  retnmed 
$1,000  per  ton  in  gold,  silver,  and  copper.  The  mines  in  Kearsarge,  Fish  Springs, 
Aurora,  and  other  districts  among  the  higher  divisions  of  the  Sierra  Nevada  pro- 
duce similar  ores.  The  completion  of  the  Central  Pacific  railroad  will  be  of 
great  benefit  to  the  miners  of  this  extenaivo  mineral  region,  iiMrtioulaily  if  a 
process  shall  be  discovered  by  which  the  gold  and  silver  can  l>e  extracted  with- 
out wasting  the  copper  they  contain— a  contingency  quite  possible'.  If  such  an 
establishment  for  smelting  as  the  interests  of  the  coast  demand  were  erected  at 
some  point  convenient  to  water  and  raih'oad  caniage,  the  refractory  ores  of  the 
Sierras  wonkl  become  valuable. 

The  Peavinb  Miwes. — In  November,  186G,  several  tons  of  ores  from  this 
district  wore  brought  to  Sacramento  by  the  Central  Patafic  railroad,  which  passes 
within  three  miles  of  it,  being  the  firet  shipment  from  the  Sierras  by  railroad. 
The  total  cost  ibr  freight  by  railroad  and  steamboat  wm  $12  per  ton. 

Two  of  Haskell's  water-lined  furnaces  have  since  been  erected  in  the  district, 
one  to  operate  for  silver,  the  other  for  copper,  but  neither  has  yet  been  completed. 
The  ores  are  chiefly  carbonates  ami  silicates,  and  the  furnaces  will  probably  be 
able  to  reduce  them  to  a  portable  form  for  transportation.  As  they  contain  a 
per  centum  of  gold  and  silver  it  may  bo  found  profitable  to  ship  them  to  Europe 
for  separation,  till  suitable  works  shall  be  ei'eoted  hero. 

An  excellent  map  of  this  district  has  been  pubhshod  by  A.  J.  Hatch,  deputy 
United  States  surveyor,  which  will  be  fo'md  useful  for  retercnoe. 

The  Mikes  in  Aeizona. — The  copper  mines  on  Williams  fork  of  the  Colo- 
rado have  been  partially  worked  this  year.  The  developments  have  been  satis- 
factory so  far  as. the  extent  of  the  lodes  and  the  grade  of  the  ores  arc  concerned, 
btit  the  difBeulties  attending  smelting  operations  for  want  of  furnace  materials 
and  fuel,  the  scareity  of  means  for  transport,  the  high  cost  of  freights  from  the 
mines  to  mai-ket,  and  the  low  prices  piud  for  ores  have  eaiKcd'o  cessation  of  work 
or  confined  operationstoalimitedscale.  In  March  therewei'c  100  men  employed 
at  the  Central  and  Planet  mines,  and  about  150  about  the  works  at  Aubrey  City, 
nearly  all  of  whom  have  since  been  discharged. 

The  receipts  of  ores  from  tlieso  mines  since  Jannary  I,  1867,  have  amounted 
to  1,156  tons,  600  of  which  were  fix)m  the  Planet  mine.  The  whole  quantity 
ranged  between  20  and  60  per  cent,  of  metal. 

Ihe  ores  in  this  district  would  be  valuable  if  suitable  smelting  works  wore 
erected  anywhere  on  this  coast,  as  they  ai^o  chiefly  carbonates,  silicates,  and 
oxides. 

The  Great  Cbnteal  Mihe  contains  3,600  feet  on  two  parallel  lotles,  and 
several  hundred  feet  on  other  lodes  adjacent.  The  eve  is  abundant  and  of  good 
grade,  and  contains  some  gold  and  silver.  In  May  last,  tho  company  had  about 
200  tons,  averaging  25  pei'  cent.,  and  50  tons  of  aolcctwl,  avera^n^  00  per  cent., 
lying  on  the  river  bank  awaiting  transportation.  One  of  the  sm^ler  lotles,  the 
"Maiion,"  at  tho  depth  of  75  feet  from  the  surface,  is  five  feet  wide,  composed 
of  oxides  of  iron  and  copper.  At  the  depth  of  125  feet  fi-om  the  sur&co  the 
main  lode  exhibits  symptoms  of  sulphur.  This,  while  affording  evidence  of  tbo 
"  permanence  of  the  lode,  is  not  favorable  to  smelting  operations.  For  300  feet 
on  each  side  of  tho  shaft  on  the  main  lode  (which  is'tlie  extent  of  its  exploi-a- 
tion)  it  is  found  to  be  from  five  to  seven  feet  wide. 

In  April  last  the  company  completed  a  furnace  capable  of  reducing  16  tons  of  ore 
in  24  houi-s,  and  made  about  50  tens  of  coarse  copper,  ranging  from  00  to  70  per 
cent.,  which  has  been  sent  to  New  York.     But  operations  ceased  in  June. 
Tnn  Plaxet  Mine,  though  located  neai'  the  Great  Central,  contains  several 
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lodes  and  deposits  of  ore  separatofrom  those  worked  by  that  company,  aiid  yields 
ores  of  a  different  character.  In  oiio  of  the  drifts  a  body  of  red,  ferrnginoiis,  cal- 
cai^eous  cement  was  found,  about  18  inches  tliiok,  but  othei-wise  of  unktioKii 
extent,  winch  contains  a  per  cent,  of  metallio  copper  in  thoforai  of  fine  spangles 
and  flakos,  beautifully  crystalhzed,  imparting  a  peculiar  brilliancy  to  oa«h  frac- 
ture as  the  lights  of  the  miners  are  relieoted  upon  the  grains.  It  differs  entirely 
from  other  copper  ores  found  on  the  coast.     There  are  no  traces  of  sulpliiu-. 

At  the  depth  of  80  feet,  in  the  mwn  shaft,  the  lode  is  composed  of  a  coarso 
Malachite,  or  cai'bonato  of  copper,  nearly  eight  feet  wide,  (luito  compact,  and 
pencilled  ivitli  dark  sliadingB  like  green  marble.  Along  the  foot  wall  there  aii; 
masses  of  chrysocolla,  or  sihcato  of  copper — much  of  it  poBse^ng  great  beanty — 
appearing  like  bright  green  jaspoi-,  elegantly  marbled  with  ilnrker  green  and  blue 
peacilliugs.  Some  of  those  masses,  which  are  susceptible  of  a  high  and  perma- 
nent polish,  would  be  valuable  for  ornamental  purposes. 

It  is  estimated  tliat  8100,000  worth  of  orea  have  been  sold  fiwai  this  mine 
since  1862. 

MiKEKAL  Hill  Mine. — Tliis  and  the  Empire  Plat  mine  are  owned  by  Gi-een- 
man  &  Martin,  of  San  Francisco,  a  firm  long  engaged  in  the  purchase  of  copper 
ores  on  this  coast.  They  have  erected  two  furnaces  and  other  works,  with  a  30 
horse-power  steam  esgine  to  ran  the  necessary  laacliinery,  at  Aubi'ey  City,  a  towa 
which  has  sprang  up  on  the  banks  of  the  river  since  tlie  opening  of  tlio  mines, 
having  expended  neaidy  8100,000  in  opening  the  mines,  building  a  wharf,  making 
roads,  &c. 

The  Springfield  Company  own  the  Punta  del  Oobi-e  mine,  and  several  lodes 
near  tlie  Great  Central  Company's  mine,  and  theixt  ate  other  mines  of  probable 
value  in  the  district. 

It  is  to  bo  regretted  that  those  mines,  after  Laving  been  brought  to  their  present 
atage  of  development  at  so  great  an  expense,  have  !>een  compelled  to  cease  ope- 
rations. Only  a  few  hands  are  now  employed  to  keep  the  property  in  caller. 
The  furnaces  are  idle. 

The  following  details  of  the  expenses  of  transportation  from  the  Anbrey  mines 
may  bo  useful  in  sliowing  that  some  of  tho  causes  which  prevent  their  develop- 
ment may  bo  removed. 

Tho  expenses  in  bringing  ores  from  the  mines  to  San  Francisco  sum  up  about 
$25  per  ton ;  this,  coupled  with  $i5  per  ton  freight  to  Liverpool  or  New  York, 
makes  $40  per  ton,  without  calculating  insurance,  commissioo,  interest  on  capital, 
or  costs  for  mining,  which  swell  tho  actual  cost  of  the  ore  to  $70  per  ton,  nearly 
eijual  to  the  preseut  market  value  of  25  per  cent.  ore.  No  fui-ther  esplanation 
is  necessary  to  show  why  it  is  unprofitable  to  ship  even  rich  ores  from  this  dis- 

The  difficulties  in  tho  way  of  smelting  are  as  discouraging  as  those  attending 
tho  exportation  of  tho  ores.  No  suitable  materials  so  far  as  known  can  be  had 
in  tho  Territory  of  which  to  construct  tho  fiimaoos.  All  material  has  to  be 
brought  from  California  at  a  gi'eat  expense ;  steatite  from  El  Dorado  county  and 
sajidstone  from  Catailina  island,  &c.  Owing  to  the  dcpicditions  of  the  Indians 
the  wood-cutters  were  unable  to  go  out  of  sight  of  tlio  settlement  to  obtain  wood 
for  charcoal,  the  supply  of  which  was  consequently  dehcient,  tho  quality  bad, 
and  the  expense  enormous  ;  charcoal  made  of  hon  wood,  mnsqnete,  and  cotton- 
wood  costs  $50  per  ton.  The  total  product  of  copper  mide  under  these  circum- 
stances did  not  exceed  40  tons. 

Under  more  favoi'able  conditions  tho  mines  might  bo  made  prohtable.  There 
are  places  along  the  river  bants  wliero  100,000  tons  of  caiboiiates  aiid  oxides 
of  copper,  averaging  IS  por  cent,  of  tliat  metal,  could  be  quarried  like  marble ; 
but  such  ores  are  valueless  at  present. 
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The  following'  tnblo  gives  tlic  exports  of  copper  rogulus  and  c 
Francisco  since  18G2 ; 


Exports  of  copptr  an  d  o 
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The  above  tabic  exhibits  the  deoline  in  the  exports  during  the  present  year. 
A  considerable  portion  of  that  wliicb  has  been  shipped  lias  not  paid  expenses, 
bat  was  sent  under  conti-acfs  previously  made. 

Copper-Smeltikg  Works  eebcxed  on' the  Pacific  Coast. — The  follow- 
ing list  of  copper-smelting  works  erected  on  the  Pacific  coast,  though  not  com- 
plete, shows  the  extent  of  the  business  and  the  amount  of  capital  invested  in  its 
development : 

Lilt  of  miipcr-smeltiiig  works  erected  on  tlie  Pacific  craH. 


Wl«™  lowlrf. 

Min= 

Co«„,y 

Stale. 

Plan 

Cotl. 

AntkBh 

California 

W.,lah 

Jasooo 

lluntur.  Valley 

do 

CiuupoSBLO 

Cslaveras 

Cnltforma 

do 

TO  000 

Total 

mt,  «oo 

Suvei  il  toncentiating  and  loiating  ^vorka  liave  alfao  been  ireoted  noai  some 
of  the  copper  mine'*  at  considerable  txpensc  The  concentrating  works  on  the 
Keystone  mme,  at  Copperopolis,  cost  ^0,000  It  is  quite  fair  to  calculate  that 
8500,000  have  been  expended  in  tlie  construction  of  imeltiiigand  conoontratiiig 
works  on  this  coast  during  the  past  four  yeai-s,  nearly  all  of  which  has  proved  a 
loss  for  the  reasons  statetl. 

Impoetation  op  Metallic  Coppek, — Tho  increase  in  ship-building  on  this 
coast,  and  the  facilides  for  repairing  large  vessels  by  tho  construction  of  docks, 
&c.,  at  San  Fi'ancisco,  create  a  demand  for  sheathing-motal  and  nails.  The 
general  use  of  copper  plates  in  the  quartz  mills  requires  a  largo  supply  of  this 
metal,  as  much  of  it  is  destiwyod  by  the  chemicals  used  in  the  processes  for  amal- 
gamating tho  precious  metalB.  Tho  increase  iu  the  manufacture  of  machinery, 
iu  the  construction  of  which  brass  forms  a  considerable  item    and  of  articles 
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wholly  composed  of  (ioppei-  or  l>rass,  a  branch  of  biifdness  which  gives  employ- 
ment to  several  factories  and  foundries,  i'e<iTurea  a  constantly  increasiiig  supply 
of  this  metal. 

The  following  statement,  showing  the  iniporta  of  copper  draing  ISGti  and  for  the 
first  eix  months  of  1867,  embraces  only  the  rough  metal  and  sheets.  All  other 
forms  in  which  it  is  imported  are  included  under  the  head  of  general  merchan- 
dise. Tliough  very  incomplete,  and  confined  to  the  imports  received  at  San 
Fmncisco,  tltis  table  shoivs  that  there  ia  a  field  for  the  manufitetni-e  of  copper  oa 
the  Pacific  coast  which  deserves  the  considcmtion  of  capitalists. 

hipoHs  of  copper  al  Saa  Fraaciscn  from  Jaauary  I,  ]S56,  to  July  1,  1867. 


returned  at  tLo  custoin-liouGO. 

THTlMAi-UFACTOKB  OF  StFLFlTATE  OF  COPPERIN  OALrFOENIA. — TTie  anunal 

c«iisumptioii  of  the  sulpliate  of  copper  on  the  Pacific  coiist  amounts  to  nearly 
500  tons.  Tlie  pi-esent  wholesale  price  is  $200  ])er  ton.  About  four-fifths  of 
total  quantity  imported  is  used  in  tlie  pi-occeses  of  amalgamation.  The  greater 
part  of  the  other  iiftli,  or  about  100  tons,  is  used  by  fanners  for  soaking  wlteat, 
&c. ;  sulphate  of  copper,  or  blue-stone,  as  it  is  generally  called,  being  the  best 
Itncuvn  preventive  of  rust  in  that  grain.  Till  i-ecently  all  tli_e  sulphate  of  cop- 
per used  here  was  imported,  chiefly  fi-om  England.  At  present  there  is  siifiicient 
made  in  8an  I'l-ancisco  to  supply  the  demand.  Crane  &  Brigham,  a  firm  in  the 
drug  business,  have  been  engaged  for  several  years  In  perfecting  a  plan  for  the 
luaniifacture  of  this  article  from  the  sulplinrcts,  which  were  too  poor  to  pay  for 
export  or  coneenUation.  They  expend^  nearly  $50,000  in  apparatus  aad  exper- 
iments, and  obtained  a  patent  for  a  process  which  tliey  discovewtd  in  18G4.  But 
tlie  costs  of  labor  and  strong  opposilion  from  importers  made  it  an  unprofitable 
investment.  In  the  spring  of  1867,  a  method  was  discovei-ed  by  them  of  making 
tliis  article  A-om  the  cai-bonates  and  oxides  brought  from  the  Williaias  fork  of 
tlic  Colorado,  Arizona,  by  which  it  is  prepared  in  the  greatest, purity  at  a  cost 
below  that  for  which  it  can  be  pi-ofitabiy  imported.  The  Son  Francisco  Eefinory 
Works,  and  other  establidiments  in  that  business,  of  wliicli  Uiere  are  several, 
also  mako  quantities  of  the  sulphate  of  copper  as  a  by-product  of  their  chemictJ 
operations.  Under  these  circumstances  it  is  not  improbable  that  the  importation 
of  tliis  article  will  soon  cease. 

Iroh. — The  fmlare,  till  i-ecently,  to  discover  a  deposit  of  coal  on  this  coast 
suitable  for  smelting  purposes,  has  prevented  much  attention  being  paid  to  tlie 
bodies  of  iron  ores  which  are  seattered  thronghoat  California  and  Oregon.  But 
the  discovery  of  good  coal  in  Washington  Territory,  and  in  the  late  Ilussian  pos- 
sessions on  this  coast,  within  the  past  year  or  two,  has  brought  the  subject  of 
iron  smelting  into  notice.  The  coDBumption  of  pig,  bar,  plate,  and  every  other 
description  of  iron,  already  considerable,  must  inci'oaae  with  the  progress  of  the 
States  and  Tei'ritories  on  this  ade  of  the  Eooky  mountains,  and  the  importance 
of  tliia.metal  in  manufactures  and  ai'ts  impairs  to  the  subject  an  interest  scai-cely 
second  to  that  attached  to  the  production  of  the  precioos  metals. 

With  an  abundance  of  material  necessary  for  the  manufacture  of  iron  at  tlieir 
dooi'B,  as  it  woi'6,  it  is  scarcely  probable  the  people  of  this  coast  will  be  much 
longer  content  to  import  so  essential  an  element  of  prosperity  fi^om  foreign 
countries. 

The  first  Ieon-smelting  Woekson  the  Pacific, — Oregon  ia  entitled  to 
the  cre<iit  of  having  erected  the  first  u'on-smelting  works  on  the  Pacific  coast, 
thoagti  several  of  the  heaviest  stockholders  in  the  enterprise  are  oitbions  ef, 
California. 
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Tlio  Or^on  Iron  Works  aro  locatGrl  at  Oswego,  about  nine  miles  soutli  of 
"  Portlanci,  on  tJio  west  bank  of  the  Willamette  river.  They  are  the  property  of 
an  incorporated  company,  having  a  capital  of  5500,000.  The  operations  of  this 
company  were  commenced  in  September,  186S.  In  1S66  the  erection  of  the 
furnace  and  necessary  buildings  was  commenced,  and  completed  in  June,  IS67. 
Bnt  smelting  was  not  immediately  commenced,  in  consequence  of  an  insufficient 
quantity  of  charcoal,  the  fuel  intended  to  be  used.  The  dertruction  of  the  com- 
pany's foundry  and  macliine  shop  by  fire  on  the  night  of  July  2,  which  involved 
a  loss  of  nearly  $100,000,  farther  delayed  operations. 

The  furnaces  wore  erected  under  the  diriMJtion  of  Mr.  G.  D.  'Will>ni'i  of  Con- 
necticnt,  and  aro  constructed  on  the  same  plan  as  those  in  general  uso  in  that 
State.  They  aro  built  of  the  basaltic  rock  ■which  underlies,  the  oi-c.  This  raato- 
rial  is  found  to  be  adapted  to  tlie  purpose.  'Vhe  cupola  is  32  feet  high,  and  the 
Imsher  or  hearth  nine  feet  six  inches  in  diameter.  Tho  blast  (hot)  is  applied 
through  three  tnyeres,  under  a  pressure  of  two  pounds  to  tho  square  inch,  gene- 
rated by  snitable  machinery  driven  by  water  power. 

The  charcoal  used  is  prepai"ed  from  the  Oregon  fir,  which  has  been  found  by 
experiment  to  bo  adapl«d.  to  smelling  puqwses,  and  is  very  compact,  weighing 
about  16  pounds  to  the  busliel.  Contractors  supply  it  to  tlio  company  at  eight 
cents  per  bushel,  delivered  at  the  works.  It  is  calculated  the  furnace  will  reduce 
nine  tons  of  ore  daily,  (24  Lours,)  each  two  and  one-half  tons  of  which  being 
estimated  to  produce  one  ton  of  metal  in  pigs. 

The  first  pigs  cast  at  these  works,  and  consequently  on  tho  Pacific  coast,  were 
raado  on  the  24tlt  August,  1867,  when  about  six  tons  of  very  good  metal  were 
run  out.  The  ore  used  ranged  from  CO  to  65  per  cent.  The  furnace  has  been 
running  continuously  since,  producing  from  six  to  eight  tons  of  metal  per  day. 
.  About  80  men  are  employed  about  tho  works  as  miners,  furnace  men,  teanv 
sters,  &c. 

On  the  1st  day  of  October  the  Oregon  Iron  Company  liad  produced  234  tens 
of  pig  iron,  2,240  pounds  to  the  ton,  at  an  expense  as  follows: 

For  each  ton  (2,240  pounds)  iron  pi-oduced  there  were  used — 

106  bushels  charcoal,  costing  at  furnace  8  cents #13  28 

884  pounds  lime,  costing  at  fumaeo  40  cents 3  53 

4,970  pounds  'ore,  costing  at  fmnaco  $2  50  per  ton . . , 5  50 

Labor  reducing  eaeh  ton 6  67 

Total  cost  of  the  pig  on  hank  of  river S8  i)S 

This  does  not  include  interest  on  capital,  or  State  and  county  tases. 

A  sample  of  this  metal  was  received  at  San  Francisco  August  30,  1867, 
which,  after  thorough  tests  by  tlie  various  foundries  ki  that  city,  was  pronouncwl 
a  superior  article. 

The  aveittge  cost  of  importing  pig  ii-on  from  Europe  to  San  Francisco  is  ahout 
$40  pel'  ton,  ranging  irom  $35  to  $45 ;  tho  fluctoarion  arising  from  the  rates  of 
freight,  which  is  usually  from  $12  50  to  $15  per  ton.  Oecasionally  it  is  brought 
fcy  French  and  Gorman  vessels  at  a  lower  price,  as  these  vessels  generally  carry 
cargoes  of  light  morehandise,  which  require  heavy  freight  as  ballast.  The  usual 
fitight  from  Atlantic  ports  is  fi-om  $12  to  $16  per  ton  in  currency. 

Within  the  past  year  small  parcels  of  pig  iron  have  been  received  froni  Aus- 
tralia.   The  Australian  iron  costs  about  $40  per  ton  in  gold,  delivered  on  the 

.  The  following  particulars  concerning  the  cost  of  producing  iron,  copied  from 
the  report  of  the  XJnited  States  Revenue  Commissioners  for  1865  and  1866,  ivill 
be  found  of  interest  in  this  connection.     It  will  be  seen  by  these  figures  that 
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Vliilo  it  is  qnito  possibJo  to  make  iron  on  the  Pacific  coaut  as  clicaply  as  in  any 
other  portion  of  the  United  -States,  it  ca,Bnot  be  mado  as  cheaply  as  in  Enghind : 
Anestablishmentcupabloof  producing  in  thoUniled  States  10,000  tonn  of  finished 
iron  per  attmini  would  cost  for  ure.  leuse",  liutd^,  blast  fumo'^ea,  tiiUls,  houses, 
a!>ii  (ippnrlenanccs  ueceasarj  for  the  full  equipment,  from  the  ore  to  iho  fin- 
ished irau,  at  the  present  time 8'.  2.10,  000 

Capital  to  carry  it  on - - TSO,  000 

Total 2,00(1,000 

,   AsimilaronelnGreat  Britain  would  cost $500,000 

Ciipital  to  carry  it. on 300,000 

Total 800,000 

Interest  on  $3,000,000  capital  invested  in  American  establishment  at  8  per 

tent $160,000 

On  800, 000  in  England  3tG  per  cent 40,OCiO 

Leaving  a  balance  of  interest  against  American  manufactures  of ISO,  OUO 

In  the  United  Slates  a  fair  avcrego  cost  of  producing  pig  iron  is  not  less  than  J35  per  ton. 
In  England  or  Wales  the  cost  of  producing  a  ton  of  pig  iron  averages  §14.  To  the  difference 
shown  by  the  figures  given,  it  is  just  to  add  the  difference  per  ton  caused  by  larger  interest 
on  the  greater  capital  invested  in  the  United  States.     (  Viile  report,  pages  '■!£!  and  328.) 

This  question  of  interest  on  capital  is  fplt  more  severely  on  the  Pacific  coast 
than  in  any  other  State  m  the  Union,  aiid  forms  an  impe<fiment  to  all  manufac- 


In  the  vidnity  of  the  Oswego  ivorks  are  numerous  beds  of  hydrous  aosqiii- 
oxide,  which,  according  to  estimates  based  on  careful  measnrement,  contain  50,000 
tons.  This  ore  by  analysis  is  found  to  contain  from  46  to  56  per  cent,  metal. 
Nearly  ono-fourfli  of  these  beds  consists  of  solid  masses  of  ore,  the  remainder 
consisting  of  the  same  deposit  veiy  much  disintegrated  and  broken,  hut  equally 
rich  in  metal. 

At  the  distance  of  two  and  ono-lialf  niilos  from  the  works  a  similar  body  of 
ore  has  been  found,  which  measures  100  acres  siiperflcially,  and  of  a  thickness 
varying  from  six  to  13  feet.  This  body  of  oo  is  estimated  to  contain  several 
miiiions  of  tons.  Similtu.-  bodies  of  ore  have  been  found  at  several  places  within 
an  area  of  twenty  miles  of  the  works,  extending  as  far, as  St.  Helen's,  on  the 
Columbia  river.  In  every  case  where  these  deposits  of  ore  have  been  examined 
they  are  found  to  be  underlaid  by  volcanic  lava  and  ashes,  Iwneath  which  are 
heavy  beds  of  basaltic  i-ooks.  Ko  vein  or  deposit  of  the  ore  has  been  ibnnd  in 
this  basalt,. but  in  many  places  the  crevices  and  flssmes  in  that  formation  are 
filled  with  scales  and  fragments  of  the  overlying  ore. 

These  bodies  of  ore  pi'esent  all  the  appearances  of  having  been  deposited  In 
a  liquid  state,  i&  indentations- tliat  existed  at  the  timeof  tbo  smfaco  of  the  basalt. 
The  whole  formation  has  snbsequently  been  tilted  np  so  as  to  dip  to  the  east  at 
an  angle  of  about  10  degrees.  The  present  surface  of  the  ore-  beds  is  covered 
^Ith  a  deposit  of  sand,  gravel,  and  clay,  from  a  few  inches  to  10  feet  in  depth. 

Similar  bodies  of  ore  exist  in  the  vicinity  of  Mount  Vesuvius,  Italy,  wliioh  are 
known  -to  have  been  ejected  from  tliat  volcano  in  the  form  of  chloride  of  iron 
and  subsequently  metamorphosed  to  its  present  form. 

Ijiinonite  is  never  found  except  in  recent  or  secondary  geological  formations. 
Tt  is  the  most  valuable  of  all  the  ores  of  iron,  being  readily  convertible  into  steel. 
Tlie  difference  between  limonite  and  hematite  consists  in  the  former  containing 
from  15  1«  20  per  cent,  of  its  weight  of  water,  while  ttio  latter  contains  none. 
Limonite,  owing  to  this  difference,  melts  at  a  considerably  lower  temperature  than 
hematite,  a  moat  important  matter  in  a  country  where  fuel  is  expensive. 
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An  analysia  of  tliis  Oregon  liroonite,  made  hy  Kellogg,  Hueston  &  C^).,  of 
San  FraiiciBco,  gave  tlie  following  results ; 

Sosqni-oside  of  iron 77.66 

Jiioistnre 11.16 

Silica : - 1.08 

Siilplmr  and  phusphuruH .10 

100.00 

Its  specific  gravity  ia  4.25-     By  actual  working,  on  the  large  scale,  it  yielded  ' 
54.37  per  cent,  of  metal  in  pigs.     ■ 

'ITio  extractioo  of  tlie  ore  involves  bnt  little  expense,  as  it  is  all  near  tlie  sur- 
f.iec'.  It  is  estimatod  tliat  it  can  be  taken  out  and  delivered  at  the  fiu'nace  at 
SI  50  per  ton, 

Tbeso  Oregon  iron  works  labor  under  a  disadvantage  in  having  no  limostono 
ia  ibeir  vicinity.  This  mineral  is  as  ^senlial  in  smelting  opeiBtions  as  fuel  itself. 
All  the  limestene  nsed  has  to  l>e  broH^ht  Jffom  San  Juan  island,  and  costs  S6  per 
ton  delivered.  As  it  requires  one-tbim  as  much  of  this  mineral  as  of  the  ore  for 
smelting,  this  disatlvantage  is  serious  in  point  of  "expense. 

Iron  in  Oalifoenia. — Evei^  description  of  iron  ores  is  known  to  exist  in 
Caliibmia  ia  abnudance.  The  most  important  bodies  of,  them  ai^e  found  among 
the  foot-hills  of  the  Siei-ra.Wovada  mo.untiuns,  at  too  great  a  distance  from  the 
mannfactuiing  centres  to  admit  of  smelting  with  profit,  to  compete  with  imported 
jttm  at  places  along  the  coast  having  tho  advantage  of  cheaper  supplies  from 
abroad.  The  heavy  cost  of  inland  transportation  &om  these  central  marts  is  an 
advantage,  however,  in  supplying  a  local  demand,  because  transportation  upwards 
to  the  mount^ns  is  always  dearer  than  it  is  downwards  to  the  plains.  The  cost 
of  castings  received  in  the  mountains  from  San  Fiancisco  rarely  falls  below  8300 
per  ton;  it  ia  generally  mnch  higher.  The  consumption  of  cast  iron  among  tlio 
quartz,  lumber,  grist,  and  other  nulls  located  among  tho  foot  bills  reaches  nearly 
2,000  tons  annually,  and  tho  demand  is  limited  by  tho  difficulty  in  supplying  it, 

Tho  cost  of  erecting  smelting  works  on  a  soalo  sufficiently  mgo  to  supply  the 
local  detaand  need  not  exceed  a  few  thousand  dollars.  Tho  profits  of  snch  an 
establishment  located  among  the  mines,  or  on  the  line  of  a  mlroad  connected  with 
the  mining  districts,  if  properly  conducted,  would  be  remunerative.  It  is  stiange 
that,  with  such  facts  patent  to  capita.lista,  works  of  this  kind  have  not  been  estab- 
lished at  points  where  materials  and  facilities  are  known  to  exist  for  canying 
them  on  to  advantage. 

The  following  particulars  concerning  bodies  of  iron  ores  found  in  this  State, 
which  have  been  examined  by  competent  persons, 'will  be  useful  in  showing  tli^ 
oliai'acter,  importance,  and  location  of  these  deposits.  For  convenience  they  are 
divided  under  the  heads  of  S]^)ecnlar,  hematite,  magnetic,  cliioHiio,  titanic,  and 
mixed  ores. 

Spkculaii  Iron  Oke. — Deposits  of  this  ore  have  been  discovered  a  few  miles 
north  of  tho  town  of  Santa  Ornz,  75  miles  from  San  Francisco,  near  tho  aca,  in 
the  Coast  range.     There  is  abundance  of  wood  and  limestone  in  tho  viuinity. 

Also  on  Ult's  ranch,  sis  miles  from  Aubmii,  Placer  county,  in  tho  foot  lulls, 
45  miles  from  Sacramento. 

In  the  Coast  range,  in  San  Bernardino  county,  about  600  miles  from  Sacra- 
mento, ia  another  depoMt  of  this  ore. 

Also  at  Four  Hills,  a  locality  about  10  miles  northeast  from  Downieville, 
Siena  comity,  among  the  summits  of  the  Sierra  Nevada.  The  ore  at  this  place 
.  is  very  pure  and  abundant,  in  a  densely  timbered  country,  with  limestone  close 
at  hand. 
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Plumas  county,  also,  pontains  valuable  bodies  of  tliis  ore.  On  tlio  sitlo  of  a 
broad  caflon  in  the  aouthem  portion  of  this  oonnty,  in  sight  of  the  high  peaks  of 
the  Sierra  Nevada,  about  16  miles  from  Downleville,  SieiT:a  county,  within  a 
couple  of  miles  of  tlie  line  of  the  pi-oposoi.!  OroviUe  railroad,  there  is  an  iron 
mountain  composed  in  great  part  of  this  oi'e.  It  assays  from  40  to  70  per  ecnt. 
metal.  Parties  Lave  pre-empted  320  acres  of  the  land  embracing  the  mountain 
for  the  puipose  of  working  it  as  an  iiou  mine.  It  is  intended  to  erect  smelting 
works  on  tlie  ground  during  the  present  fall.  Wood,  water,  and  limestone  are 
clMe  at  hand,  and  the  Book  with  Pass  wagon  road  nms  within  a  niilo  of  the  claim. 

There  are  deposits  at  other  place-s,  but  tlio  above  are  among  tho  most  acces- 
sible. > 

Specular  iron  ore  is  somewhat  similar  in  composition  to  red  hematite,  but  is 
readily  distinguished  from  that  ore  by  breaking  witli  a  briglit  metallic  fracture, 
abnost  like  cast  iron,  to  which  peeubarity  it,  owes  its  name.  Like  hematite,  it 
.is  of  volcanic  origin.  The  orra  of  Pilot  Knob  and  Iron  Mountain,  Missouri, 
belong  to  this  class.  It  requires  a  much  greater  lieat  to  smelt  speculai-  iron  ores 
than  any  others  of  that  metal;  this  trait  is  impoitant  on  this  coast.  Tlio  iron 
made  from  this  ore  ia  the  best  known,  when  properly  made. 

Magsbtic  Iron  Oees. — The  most  important,  because  the  m<«t  convenient, 
body  of  this  ore  in  California  exists  im  the  line  of  tho  Centi'al  Pacific  railroad, 
near  Clipper  Gap,  where  there  is  a  mountain  of  considerable  proportions  com- 
posed almost  wholly  of  the  variety  known  in  Germany  as  "  spiegolien,"  frem 
winch  steel  is  made  with  so  mach  facility  in  that  eonnt^  by  the  Bessemer  pro- 

The  advantages  of  having  a  plenty  of  wood,  water,  binlding  materials,  imd 
fire-clay  for  furnace  porposes,  and  limestone  for  flux,  and  a  railroad  nmning  close 
by,  have  induced  an  attempt  to  erect  smeMng  works  in  the  vicinity.  Kobinson, 
Brown  &  Co.'s  iron  mines  ai-e  located  here,  about  three  miles  from  the  rail- 
road and  three  miles  from  Bear  river.  Thrae  mines  wore  located  and  patents  for 
the  land  from  the  federal  government  applied  for  in  May,  1866.  The  company 
purchased  the  title  of  tlie  railread  to  the  even  sections  of  the  land,  to  Ibo  extent 
of  about  1,500  acres.  The  greater  portion  of  this  land  is  well  covered  with 
timber  suitahlo  for  charcoal.  The  ore  crops  out  from  the  mountain  in  many 
places.  There  are  two  qnalities  in  tlio  deposit;  on  the  east  ado  it  is  highly 
magnetic,  while  on  the  west  it  is  very  much  like  the  Oreg<m  limonito.  Assays 
made  by  Kellogg  &  Ilncston,  of  San  Francisco,  in  Mareh,  18S6,  gave  the  fol- 
lowing results:  the  mSgnetio  ore,  64.37  per  cent,  metal;  tlio  hematite,  44.67 
per  cent,  metal.  A  specimen  sent  to  Professor  Jackson,  of  Boston,  Massachu- 
setts,  was  analyzed  by  that  gentleman,  who  states  in  the  repoi-t  on  the  subject 
tliat  it  contains  no  phosphorus,  solphur,  titanium,  or  other  substance  injurioas 
to  the  manufactnre  of  iron, 

A  tnunel  has  been  cut  in  the  side  of  the  mountain  to  lest  the  thickness  of  tho 
stratum.  At  the  time  of  our  visit,  in  June,  1867,  it  had  l)ecn  run  for  30  feoT» 
with  no  signs  of  the  end.  On  the  oppoato  side,  where  there  were  no  croppings 
near  the  surface,  a  shaft  was  sunk  15  feet;  at  that  depth  thsy  strack  good  ore. 

Estimates  as  to  the  probable  expenses  of  making  pig  iron  at  this  locality  and 
delivering  it  at  San  Francisco  show  that  charcoal  can  bo  made  anddelivered  at 
the  fumaoo  for  12J  cents  per  bushel,  (tho  Oregon  works  pay  8  cents;)  the  Ihne 
will  cost  $2  per  ton ;  tho  total  cost  for  labor,  materials,  and  interest  on  capita! 
reaching  $20  per  ton,  to  which  must  bo  added  S6  per  ton  for  transport  to  San 
Francisco  by  railroad  and  steamer.  The  average  cost  of  pig  iron  in  that  city 
during  the  past  throe  years  has  been  $il  50,  landed  on  tho  wliarf.  Its  price  at 
present  is  frem  §147  to  $50  por  ton.  Tho  mines  ai'e  40  miles  distant  from  Sacra^ 
mento  by  milroad. 

Arra:igenients  Jiave  boon  made  with  the  firm  of  Coffee,  Itisdon  &  Co.  to  erect 
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one  of  HaskcU'a  patent  water-lined  oapola  furnaces,  to  test  the  working  qualities 
of  the  ore,     TiiiB  facnat*  was  to  have  heen  completed  in  August. 

Tho'pai-IJes  interesl«d  in  the  enterprise,  being  men  of  limited  capital,  are  not 
prepared  to  conduct  operations  on  a  scale  to  insure  success.  It  would  be  to  the 
benefit  of  the  State  ii  capitaliBts  would  tafce  hold  of  the  business. 

Bodies  of  ore  of  a  Himilar  cliaraeter  exist  near  Gold  lake,  Sierra  county,  in 
the  vicinity  of  the  Mm  of  the  Central  Pacific  railroad. 

A  deposit  of  fine  magnetic  iron  ore  was  discovered  in  the  summer  of  1867  on 
Grouse  ridge,  14  ^iles  from  Washington,  Nevada  connty.  This  ore  is  energeti- 
cally mt^netio — so  much  eo  as  to  lift  knives  or  n^ls — and  is  said  to  contain  suffi- 
cient gold  to  pay  for  extracting  that  metal  from  it. 

In  the  summer  of  18C7  a  body  of  magnetic  iron  was  discovered  near  Chap- 
paral  Hill,  Butte  county,  near  the  Grizzly,  a  tributaiy  of  the  Butte  creek,  about 
46  miles  fi-om  Oroville,  on  the  Susanville  road.  The  ore  is  found  in  a  locality 
where  the  slate  and  granite  formations  unite.  Some  portions  of  it  ai^e  so  mag- 
netic that  fragments  oroken  off  can  be  lifted  by  the  larger  pieces.  It  was  this 
pccnliarity  tliat  led  to  its  discovery.  An  analyaa  made  by  Kellogg,  Hneston 
&  Co.,  of  San  Francisco,  yielded  65  per  cent,  of  metal.  The  deposit  is  in  the 
form  of  a  stratum  or  bed  of  unknown  thickness  and  extent.  In  July  a  shaft 
liad  been  cat  to  the  depth  of  SO  feet  without  passing  through  it.  It  had  been 
tmced  300  feet  in  length  by  neaa-ly  a  quai-tor  of  a  mile  in  width.  Being  located 
on  a  densely  timbered  hill,  covered  with  broken  slate,  it  was  not  convenient  to 
trace  it  to  its  full  extent.  There  is  abundance  of  wood,  water,  and  limestone  in 
the  vicinity. 

Bodies  of  similar  ores  ai-e  found  in  the  Santa  Inez  valley,  in  the  San  Kafael 
district,  Santa  Bai-bara  county,  about  450  miles  from  Sacramento. 

Magnetic  iron  ore  or  magnetite  is  one  of  the  most  extensively  distributed  and 
valuable  of  that  metal  found  on  this  coast.  It  contains  a,  larger  per  centum  of 
metal  than  any  of  the  other  ores;  wlien  pure  it  generally  contains  from  60  to 
70  per  cent.  It  is  changed  in  many  places  into  specular  ore  by  the  addition  of 
oxygen,  which  it  absorbs-  from  tlie  atmosphere. 

Hematite  Ores  of  Iron. — There  are  large  bodies  of  simonite,  identical  in 
compoation  with  the  ores  found  at  Oswego,  Oregon,  on  the  banks  of  Spring 
week,  a  few  miles  west  of  Shasta  City — at  an  elevation  of  nearly  6,000  feet 
above  the  se-a — among  the  granite  peaks  of  the  Sierra  Nevada,  about  ISO  miles 
from  Suctwnento. 

A  deposit  of  red  hematite  was  discovered  in  March  last  on  the  ranch  belong- 
ing to  the  Sisters  of  Charity,  about  16  miles  from  the  city  of  Los  Angeles.  The 
ore  presents  itself  on  the  surface  for  nearly  a  mile  in  a  stratum  averaging  15 
feet  thick,  enclosed  in  hard  metamorphosed  clay  slate. 

Cheomic  Ieok  Orbs. — This  class  of  ores,  so  rare  and  valuable  in  the  Atlantic 
States,  is  abundant  on  this  coast,  being  found  in  the  Coast  range,  the  foot  hills, 
and  among  the  SJeiTa  Nevadas,  wherever  there  is  serpentine  in  the  country. 
Among  the  most  important  deposits  of  it  are  the  scattered  and  broken  masses 
which  cover  the  gronnd  for  miles  in  the  vicinity  of  the  New  Idria  Quickalvei 
mint^  in  Santa  Clara  county.  There  is  another  body  of  it  cresting  the  ridge , 
which  foims  the  boundary  line  between  Monterey  and  Fresno  counties.  In 
'IWlumne  county,  neai'  the  Crimea  House,  are  deposits  wliich  are  found  between 
the  strata  of  taloose  slate,  lying  in  a  vertical  position,  the  weathered  portion; 
of  which  stand  out  from  the  surrounding  hills  like  tembstones  in  a  grave- 
yard, 

InDelNortccountytothenorthof  the  copper  mines  on  the  *' Low  Divide,"  there 
is  a  pfsculiar  deposit  of  chromic  iron  disseminated  through  the  serpentine,  which 
constitutes  the  greater  portion  of  the  country  thereabouts.  This  ore  weathers 
into  round  grains  like  shot,  from  the  size  of  a  pin-head  to  a  four-pounder,  and  is 
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approprifttGlj'  called  iron-shot  by  the  miners  la  the  vickity,  who  find  ahiindance 
of  it  in  the  gluices  when  washing  up. 

There  is  another  body  of  chromic  iron  in  Del  Noi-te  county,  of  different  appear- 
ance, on  Smith's  river,  about  20  miles  fi-om  Cr^cent  City.  This  ore  is  compact, 
and  aa  black  as  jet. . 

In  San  Bernardino  county  there  are  extensive  deposits  of  this  ore  along'  the 
coast,  some  of  which  contain  fine  specimens  of  vauquoiinite  chromate  of  lead  and 
copper. 

On  the  south  side  of  San^ego  gulch,  Calavei-as  county,  on  the  crest  of  tho 
highest  hill,  oppceito  the  Noble  Copper  mine,  there  is  an  isolated  mass  of  this  ore 
that  will  weigh  thousands  of  tons,  which  smTnonpts  a'  rather  singular  formation. 
A  tunnel  ran  in  the  hil!  beneath,  in  search  of  copper,  cut  through  sovi^ral  wide 
strata  of  seipentine,  biUcite,  talc,  and  other  magnesian  minerals,  Chromic  iron, 
or  chromate  of  iron,  is  of  considerable  impoi-tance  in  the  arts,  but  not  as  a  source 
for  obtMning  the  metal.  Though  abundant  on  this  coast-,  it  is  very  rare  in. the 
Atlantic  States  and  Europe.  England  cont^ns  scarcely  any;  that  country 
imports  about  5,000  tons  amiually,  for  tho  pm-pose  of  manufactming  the  various 
compounds  of  chromium,  used  in  calico  printing,  painting  porcelain,  making 
pi^ients,  chromic  acid,  &o.  A  lai'ge  <iuautity  was  foimerly  shipped  to  England 
fi-om  the  Bai^eUilla,  near  Baltimore,  Maryland,  where  the  most  valuable  depoat 
on  the  Atlantic  side  essits.  With  cheap  ti-anspoitation  and  labor  this  ore  would 
pay  to  esport. 

TiTAJJic  Ikoh  Ore  is  genei'ally  found  on  this  coast  in  tho  form  of  .fine  grains, 
forming  the  greater  portion  of  ^o  "  black  sand,"  so  difficult  to  separate  from  the 
fine  gold  obtmneil  from  the  alluvial  washings.,  Alt  volcanic  rocks  contain  titanic 
iron  in  the  form  of  grains.  As  th(^e  rocks .  disintegrate  the  grains  are  set  free. 
There  are  several  varieties  of  titaniferous  iron  in.  the  grdns,  most  of  which  are  mag- 
netic. It  has  been  found  in  a  number  of  thin  seams  in  tmp,  in  El  Dorado 
county,  neai' Diamond  Springs. 

Some  escitement  waS  created  in  San  Fi-aneisco,  about  a  year  since,  by  the 
discovery  of  titanic  iron  in  the  sand  on  the  beach  within  the  harbor.  SmsiU 
quantities  of  it  were  collected,  and  some  of  it  smelted,  under  the  impression  that 
it  would  make  pig-iron,  and  that  there  was  a  "lead"  of  it  in  the  vicinity.  The 
above  esplaisaiion  of  its  source  shows  how  unreasonable  such  conclusions  were. 

MiSED  Okes  OS  Iron. — There  is  a  body  of  iron  ore  on  Pratt's  Hill,  near  lone, 
Amador  county,  on  the  border  of  the  Bacraraento  valley,  which  does  not  belong 
to  any  of  the  varieties  above  described.  It  is  of  an  earthy  nature,  and  evidently 
of  eediraehtary  origin,  forming  a  stratum  nearly  20  feet  thick,  extending  for  a 
mile  neai'  the  top  of  a  lode  bluff,  which  projects  into  the  valley.  It  contains  a 
la%e  per  centum  of  iron.  In  several  localities  along  the  margin  of  the  San 
Joaqmn  and  Sacram^ito  valleys  there  ai^e  deposits  of  iron  ores  in  the  form  of, 
ochres.  It  is  not  necessary  to  give  details,  as  there  are  such  abundant  sources  for 
obtainiflg  better  ores;  they  will  be  described  under  the  head  of  "clays,"  &e. 

Iron  Obes  is  Nevaba. — The  surveyors  employed  by  the  Central  Padflc 
Eailroad  Company  report  the  discovery  of  estensive  beds-of  ma^etic  iron  ore 
within  a  short  distance  of  the  line  of  that  road,  near  Crystal  Sprmga.  Also  at 
Neilsburg,  within  a  mile  of  the  road,  and  at  Long  Valley.  There  are  many  other 
districts  in  Nevada  which  contain  u-on  ore.  There  is  a  series  of  regular  veins  of 
specular  ore,  from  8  to  20  feet  thick,  near  the  east  fork  of  Walkei-'s  river,  in 
Esmeralda  county. 

Iron  Ores  in  Utah. — This  Territory  abounds  in  iron  ores.  There  are  several 
deposits  of  carbonate  of  iron  within  SO  miles  of  Salt  Lake  City. 

Iron  Ores  in  Arizona. — The  abundance  of  nearly  all  kinds  of  iron  ores  in 
this  Territory  is  quite  remarkable.  Whole  ranges  of  roountains  along  the  Colorado 
are  in  great  part  composed  of  them.     The  copper  mines  at  Williams  fork  are 
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Hun-ounded  with  beds  of  irun  ores.  In  the  Mineral  Hill  and  Planet  ii^nea  the 
ores  are  pure' oxides  of  iioc  and  copper.  Several  of  the  tuimele  run  in  working 
these  mines  have  been  cut  through  solid  beds  of  iron  ore.  Tlie  wall  rock  eneloyug 
nearly  all  the  copper  lodes  aro  of  the  same  mineral. 

Concluding  Remarks  on  Ores. — Ttie  above  examples,  selected  from  a  gi'eat 
namher  of  a  similar  character,  ai-e  sufficient  to  show  the  abaijdance  of  the  ores  of 
jrDn  on  the  Facitic  coast,  particnlarlv  in  Oalifoi-nia,  and  the  od^ranta^e  that  State 
l)ossesseB  in  having  fninace  mateiials  and  limestone  convenient  to  uie  mines. 

It  will  be  observed  by  reference  to  the  analyses  that  the  "  lay  "  or  per  centum 
of  metal  in  the  ores  found  on  this  coast,  ranges  from  46  to  80,  or  an  average  of 
jipwaxds  of  50.  This,  however,  is  applicable  only  to  the  higher  grades.  Accord- 
ing to  the  government  returns,  published  in  England,  the  ores  obt^ned  imtn  the 
mines  in  Wales  do  not  exceed  33  per  cent.,  and  those  fi'om  the  mines  in  Stafford- 
shire, the  great  iron  district  of  England,  do  not  exceed  30  per  cent,  M<«t  of 
the  ores  found  in  that  countiy  require  renting  as  a  prelimiuaiy  proce^,  owing  to 
their  containing  deleteiio«s  elements.  The  ores  on  this  coast,  being  nearly  all 
oxide,  can  be  smelted  at  one  operation,  and  will  produce  a  very  pure  metal. 

The  Consumption  of  Iron  in  California. — The  consumption  of  iron  in 
this  State  is  large,  and  constantly  increaang.  The  imports  of  crude  metal,  given 
in  the  accompanying  table,  constitute  but  a  portion  of  the  total  quantity  used,  as 
mHoh  of  it  is  obtained  by  remelting  worn-out  or  useless  machinery,  and  other 
articles,  of  which  there  are  many  thousands  of  tons  in  the  State. 

San  Fi-ancisco  is  the  centre  of  this  trade.  In  addition  to  supplying  California, 
as  the  following  table  will  show,  iron  and  machinery  are  exported  to  Nevada, 
and  the  adjoining  Territories,  the  Sandwich  Islands,  Mexico,  British  Columbia, 
and  other  countries. 

The  following  list  of  foundries  and  machine  shops  in  San  ITranoisco  will  convey 
an  idea  of  the  proportions  of  this  business  there.  There  are  also  23  other  foundries 
ui  California,  and  six  in  Nevada.  The  cstabliehments  at  Sacramento,  Nevada 
Oity,  Marysville,  Stockton,  Sonora,  and  one  or'two  others,  are  able  to  make  almost 
any  description  of  machinery. 

Iron  Foundries  in  San  Eran  Cisco.— The  FMfc««  covers  the  block  embraced 
t>y  137  feet  on  Er4mont  street,  and  running  275  feet  to  Beal  street,  and  extending 
thence  to  Mission  street.  On  this  block  there  are  brick  ami  frame  buildings, 
suitable  for  an  extensive  business.  Every  description  of  machinery,  from  a  coffee- 
roaster  to  a  locomotive,  including  boilers,  and  everything  complete,  is  made 
here.  Many  improvements  in  the  manufacture  of  engines  and  boilers  have  been 
introduced  in  this  establishment.  Most  of  the  machinery  used  at  the  Mission, 
woollen  mills  was  made  here,  aa  was  also  the  raaphiiiety  for  the  mints  at  Mexico  . 
and  British  Columbia.  The  most  powerful  engines  ia  use  on  the  Comstoek 
lode,  Nevada,  were  also  made  here.  A  few  mouths  since  a  quarta  mill  was  made 
here  and  shipped  to  Nicaragua,  and  a  pumping  engine  for  use  on  a  mine  at 
Parquiqaa,  Bolivia,  The  capacity  of  the  furnaces  at  this  foundry  is  sufficient  to 
melt  35  tons  of  metal.     Nearly  100  men  are  employed  on  the  premises. 

The  FuUoti  is  loc3,ted  on  First  street,  and  employs  about  50  moulders,  doing 
(in  extensive  business  in  architectural  casting;  machinery  of  all  kinds  is  also  made. 

The  JUtfia  is  a  wmilar  establishment  to  the  Vulcan,  but  on  a  somewhat  smaller 
scale.  It  has  faialities  for  molting  six  tons  of  metal.  It  is  located  on  Fremont 
street. 

The  FranhUn  is  also  located  on  Fr4mont  street.  The  engine  used  for  print- 
ing the  Evening  Bulletin  was  made  at  this  establishment.  It  has  conveniences 
for  melting  10  tons  of  metal,  and  employs  33  men. 

The  Gmkn  State  is  located  on  First  street,  and  is  of  about  the  same  capacity 
as  the  Franklin. 

The  Pacific  is  an  establishment  reaching  from  First  to  Fremont  street.     It  wae 
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commeiicod  in  185(T.  The  buildings,  chiefly  coiiatruct«<(  of  brick,  covet  two  50- 
vaialots.  The  ina«hiiieiy  for  the  new  rolling mUls  was  madehere,the  fly-wheel 
for  whioli  weighs  25  tons.     It  can  molt  20  tons,  and  employs  about  75  men. 

The  Miners  ia  also  on  First  street,  and  extends  through  to  Prdniont.  It 
employe  about  350  men,  and  can  turn  out  a  20-atamp  mill,  boiler  and  all  com- 
plete, in  30  days.  The  iron  castings  for  the  State  oapitol,  at  Sacramento,  wore 
made  here. 

The  Sam,  Fram^co  is  located  at  tbe  comer  of  Fremont  and  Mission  streets, 
where  it  covers  a  fifty-vai-a  lot.  All  descriptions  of  machinery  are  made  hare. 
It  can  melt  15  tons  of  metal,  and  employs  about  40  mep. 

The  City  Iron  Works  are  located  on  Fremont  street.  Employ  aboat  20 
hands.  ConadeTable  madiinery  for  the  Sandwiob  Island  sugar-mius  bas  been 
made  here. 

The  Cal^amm  Foundry  is  also  on  Fremont  street.  This  establishment  does 
an  extensive  business  in  architectural  castings,  which  it  makes  a  specialty.  The 
fronts  of  several  of  the  most  elegant  buildings  in  the  city  were  cast  here.  It  has 
facilities  for  melting  sis  tons  of  metal,  and  employs  about  20  hands. 

The  Unim  Fowmrp,  comer  Firgt  and  Mission  streets,  is  the  oldest  and  largest 
establishment  of  the  kind  on  this  coast.  It  was  commenced  in  1849.  The 
braidings  include  a  three-story  brick,  having  a  frontage  of  1 87  feet  on  First  street,  ■ 
extending  S75  feet,  and  fronting  120  feet  on  Mission,  the  whole  covering  nearly 
50,000  feet;  300  men  are  employed  here.  The  machJneryfortheTJnitedStates 
steamer  Saginaw  was  made  at  this  foundry.  The  first  locomotive  made  on  this 
coast  was  cast  and  finished  here. 

The  AUas  Iron  Worlcs  ai-e  located  on  Fremont  street.  They  are  chiefly, 
engaged  in  casting  for  agiicultural  purposes.  Can  melt  seven  tons  of  metal,  and 
employs  about  30  men. 

The  Jackson  Faitndrif  is  located  on  Jaokaon  street.  Its  operations  are  con- 
fined to  casting  stoves,  ornamental  nuling,  and  other  light  and  fonoy  goods. 
The  ranges  used  in  nearly  all  the  first-class  hotels  in  the  city  were  made  here. 
It  gives  employment  to  about  30  men. 

The  Empire  Foimdry  is  on  Mission  street,  near  Bealo.  AU  descriptions  of 
machinery  and  castings  are  made  here.     It  employs  30  men. 

It  is  within  limits  to  estimate  the  consumption  of  iron  in  California  aiidthe  8tal«fl ' 
and  Territories  dependent  on  it  for  supplies,  at  30,000  tons  annually.  The  busi- 
ness gives  employment  to  nearly  3,000  men.  There  are  30  machine-shops  in 
San  Francisco,  in  addition  to  those  connected  with  the  above-named  foundries. 

The  largest  iron  vessel  ever  cast  in  the  United  States  was  made  at  the  Union 
Foundry  in  1861,  It  was  a  shallow  pan,  capable  of  holding  1,316  gallons,  find, 
weighed  8,114  pounds.    It  was  for  Bse  in  one  of  the  local  soap  factories. 

A  rolling-mill  and  steam  forging  establishment  has  recently  been  completed 
at  San  Francisco,  with  machinery  and  apparatus  for  making  every  desonption 
of  bar  and  rod'iron,  from  one-fourth  of  an  inch  diameter,  and  one-eighth  of  an 
inch  thick,  to  12  inches  wide,  of  any.  shape  repaired  by  mannfacturers,  including 
all  sizes  and  patterns  of  railroad  iron.  This  i  establishment  furnishes  a  market 
for  all  the  scrap  iron  that,  can  be  obtained.  It  is  proposed  to  erect  puddling 
furnaces  for  converting  cast  into  malleable  iron,  as  the  supply  of  materials  is  not 
equal  to  the  demand. 

The  above  facts  are  sufficient  to  show  that  there  exist  on  the  Pacific  coast  a 
fair  demand  for  iron  and  some  facilitii^  for  its  manu&otuie. 
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Imports  of  tron  (clikfiy  raUroadJ  into  San  Francisco  during  1866,  and  first  six 
months  of  1867. 
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Coal. — The  importance  of  coal  as  an  olomGiit  of  national  and  local  prosperity 
is  so  generally  recognized,  that  it  is  unnecessary  to  make  any  remarks  touching 
the  advantages  of  an -abundant  supply.  But  the  relative  value  of  the  several 
varieties  of  coal  for  domestic  and  mauufaoturine  purposes  not  being  so 
understood,  may  render  some  explanations  on  Sis  point  appropriate. 

The  vaiietiee  of  coal  to  which  England  owes  its  prosperity,  and  which  are  ao 
abundant  in  Penney Ivania  and  other  AtlantJc  States,  do  not  exist,  or  at  all  events 
havenot  been  found,  on  the  Padfic  coast.  But  there  are  extensive  beds  of  other 
varieties,  which  differ  as  much  in  then'  composition  and  heating  qualities  as  the 
coals  of  other  countries  differ  fcom  each  other.  In  tlie  northern  parts  of  the  coast 
the  coal  is  as  superior  to  that  fouad  at  Mount  Diablo  and  further  south  as  the 
Welch  coal  is  to  the  Scotch,  or  the  Pennsylvania  anthracite  to  that  found  in 
Ireland. 

Modem  geologists  have  abandoned  the  idea  that  coal,  to  be  of  good  quality, 
ma^t  be  found  in  one  particular  formation.     Experience,  the  mogt  reliable  guide, 
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contradicts  saah  &  theory.  Beaearches  in  India,  Ctina,  Australia,  Now  Zealand, 
Chili,  and  on  this  coast,  prove  that  good  coal,  adapted  to  nearly  a^l  purposes,  is 
found  outside  of  the  carboniferous  formation.  Science  has  ftuled  to  demonstrate 
that  good  coal  may  not  be  found  in  any  geolo^cal  formation.  There  are  many 
reaeone  for  helieving  that  when  the  mines  on  this  coast  shall  be  ivorked  to  a 
depth  approaching  that  of  the  mines  in  other  countries,  the  quality  of  the  coal 
will  be  found  to  bear  a  favorable  coimiarison.  Analyses  roade.  by  Professor 
Blai;e  and  other  scientific  gentlemen,  of  coal  taken  at  a  greater  depth  than  the 
samples  tested  by  Professor  Whitney,  in  1861  and  1862,  shortly  after  the  Oah- 
fomia  mines  were  opened,  exhibit  a  mai'bed  improvement. 

The  following  reports  exhibit  the  change  in  composition  of  the  Mount  Diablo 
coal  as  the  depth  of  the  mines  increases ; 


1  o/sampk  qf  coal  from  PiUsburg  mine,  taken  froni  thick  si 
from  surface,  in  1867,  hy  Professor  W.  P.  Slake. 


a  feet 


99.94 
was  no  trace  of  sulphur  iti  the  f.ample. 

<if  coal  taJcen.  800  feet  "behw  surface  on  the  iadine  in  Slack  Diamond 
■s  Mai/,  1867,  hy  Professor  Price,  superintending  chemist  to  Golden  (My 
Chemieai  Works,  and  to  San  Francisco  Scfmmg  Worhs,  <&c.,  &c. 

Moistnre : 9,54 

A^bes 8.S5 

Sulphur 3. 25 

Oxygen  and  Ditrogea 20.50 

Hjdrogea .., -. 3.75 

Caibon 54.71 

100. 00 


Andli/sis  of  Moimt  Diahh  coal,  taken  from  near  surface,  in  1861  and  1862,  iy 
Professor  Whitney,  State  geologist  of  Cal^omia. 
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13.47 
40.36 
40.65 
5.52 

33!  89 
46.84 
4.58 

13.84 
40.27 
44.93 
0.97 

14.13 
37.38 
44.55 
3.94 

It  will  bo  seen  by  comparing  these  reports  that  the  proportion  of  n 
this  coal  is  much,  less  in  the  recently  examined  sample.  This  change  in  com- 
position increases  the  power  of  the  coal  for  generatiug  steam  and  other  purposes 
at  least  2S  per  cent.  It  was  the  excess  of  moisture  in  the  coat  taken  from  near 
the  surface  that  caused  it  to  crumble  on  exposure  to  the  ah;  or  when  thrown  into  1 1^ 
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the  fire.  These  dofeota  decreasing  with  iacreased  depth  of  the  mines,  the  value 
of  the  coal  increases  in  proportion.* 

There  is  a  veiy  material  difference,  however,  in  the  quality  of  the  coal  takea 
from  ea«li  of  the  seams  in  the  Monnt  Diablo  mines,  as  well  as  between  this  coal 
and  that  obtained  from  other  mines  on  the  coast,  leading  to  the  inference  that 
eaeh  is  separate  in  origin. 

The  Clark  or  upper  seam  at  Mount  Diablo  is  enclosed  in  soft  sandstone  above 
and  below,  with  scarcely  any  shale  or  slate.  The  Bleach  Diamond,  or  lower 
seam,  is  overlaid  by  three  or  four  feet  of  slate  and  shale,  and  underlaid  by  two 
seams  of  tough  clay,  separated  by  slate  highly  charged  with  sulphur,  while  the 
eoal  is  comparatively  free  from  that  element.  The  middle  seam  is  divided  by 
slate  anH  contains  a  large  par  cent,  of  sulphur. 

The  following  are  the  pi-ominent  traits  of  the  coal  found  on  this  coast;  The 
Mount  Diablo,  California,  is  an  inferior  quality  of  coal,  but  answers  tolerably 
well,  where  bulk  is  no  great  object,  for  generating  steam.  Being  cheap  it  is 
used  to  a  considerable  extent  for  domesfio  purposes. 

The  Nanaimo,  Vancouver's  Island,  is  excellent  for  generating  gas.  It  is  also 
extensively  used  for  steam  and  domealio  purposes.  It  bums  with  less  smoke 
than  Mount  Diaihlo  coal,  but  leaves  more  ashes. 

The  Bellingham  Bay  coal  is  considered  the  best  on  this  coast  for  domestio 
purposes,  as  it  is  tolerably  free  from  odor,  and  bums  with  a  bright  cheerful  flame 
and  very  little  smoke.  It  may  be  compared  with  the  lower  grades  of  English 
coal.     The  mine  is  in  Washington  Temtoiy. 

*  In  tbl3  connection  it  ma,j  not  be  lin  in  teres  ting  to  ^ive  resnils  of  an  analjEis  made  bj 
'    Messrs.  Falkenan  &  Hanks,  San  Frainiw'o  Chemical  Works,  of  some  Saghalien  coal  from 
Bast  Siberia,  witJi  a  comparatire  table  of  (be  lesultB  obtained  from  diffei'entr  kinds  of  coal,  as 
to  tiieir  constituents,  and  tbo  pflect  obtained  in  tbeiruse:  * 


1 

-k 

t 
s 

1 

1 

1 

B  P- 

6 

1 
■'3 

I 

.s 

1.590 
1.337 
1.333 

1.338 
1.357 
1.2S8 

5.2S 
12.67 
15.53 
23.81 
?5.83 
35.70 

89.15 
74.53 
76.69 
67.57 
57.00 
56.45 

5.56 
11.34 

5!  49 
5,40 
6.05 

8.35 
.s.m 
10.00 
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Cnmberland,  (Keff's)  .... 
Cumberland,(A.&T.)... 

505 

We  have  also  eiainined  tbe  Eample  of  coal  forwarded  by  yon,  with  a  view  of  determining 
it8  cooimercial  value,  and  have  arrived  at  the  following  resnlls : 

Specific  gravity 1.2887.9 

-Volatile  combustibla  matter 35.70 

Moistare .. ,.     l.fi 

Fixed  carbon 56. 45 

Earthy  matter 6.05 

Amonntofgas  evolved  by  10  pounds  avoirdupois  of  coal,  33  cubic  feet. 

The  amoant  of  snlphar  contuned  in  the  sample  was  so  minute  sB  not  to  warrant  a  qnan- 
titftljvc  determination.  In  regard  to  its  constituents,  the  coal  examined  seems  almost  identi- 
cal with  that  of  Newcastle,  England. 

Oniffniting  the  coal,  cakes  forming  a  liglit  solid  coke,  yield ing  fine  reddisJi  gray  ashes, 
wWch  did  not  show  the  least  tendency  lo  form  slag,  but  passed  freely  through  the  grate, 
were  produced. 
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Tlie  Coos  Bay,  Oregon,  is  a  fair  coaJ  for  many  pnrpoBea.  Whea  first  taken 
from  the  mine  it  appears  a3  compact  and  solid  as  "caunel,"  bnt  as  it  contains  a 
large  per  centum  of  moisture  it  soon  loses  this  appearance,  and  crumbles  when 
exposed  to  the  air.    It  leaves  but  little  ashes. 

The  Fuoa  Straits,  Washington  Teiiitory,  coal  is  moderately  well  adapted  to 
steam  or  manufacturing  purposes,  burning  with  a  bright,  clear  flamo  and  but 
little  smoke,  leaving  but  a  small  quantity  of  dark  sandy  ashes.  This  coal 
"cakes"  a  good  deal,  whioh  is  its  chief  defect. 

The  coal  found  farther  north  not  being  much  used  in  California,  its  traits  are 
not  well  underetood. 

It  is  found  by  esporicnco  that  the  coal  of  this  coast  is  less  destructive  to  boilers 
antl  grates  than  the  anthracite  imported  from  Pennsylvania  or  the  bituminous 
coals  of  Australia. 

The  article  on  the  geology  of  the  coal  formations  of  the  Pacific  coast,  ftmushed 
by  Mr.  W,  M.  Gabb,  of  the  California  State  Geological  Survey,  and  published 
in  the  previous  report,  gives  mneh  general  information  on  this  branch  of  the 
subject,  and  may  be  referred  to  for  geolo^cal  details  respecting  the  formations 
in  which  coal  is  found  on  the  Pacific  coast. 

Hew  Discoveries  dt  Caiieoenia. — A  company  has  been,  organized  within 
the  past  few  mouths  for  the  purpose  of  working  a  seam  of  coal  recently  discov- 
ei"ed  near  the  mouth  of  Bear  creek,  a  tributary  of  the  San  Lorenzo,  a  few  miles 
above  Santa  Cruz.  The  seam  is  stated  to  be  neaiiy  five  feet  thick,  and  the 
quality  good  for  surface  coal. 

It  may  be  well  here  to  state  that  coal  is  much  influenced  by  the  atmosphea). 
Expeiiments  made  by  the  Peninsular  and  Oriental  Steamship  Company  of  Eng- 
land, prove  that  coal  obtained  from  the  best  mines  in  that  country  loses  20  per 
cent,  of  its  heating  power  when  exposed  to  the  atmosphere  for  a  few  months  in 
hot  climates.  The  steamers  belonging  to  this  company,  when  in  the  tropics, 
consume  one-fourtli  more  foel  than  when  in  the  temperate  climate  of  Europe.  As 
the  temperature  of  the  atmosphere  on  this  coast  ranges  as  high  on  land  during 
the  summer  months  as  in  the  tropics,  it  would  be  unreasonable  to  expect  the 
coal  found  near  the  surface  to  be  as  good  as  it  will  be  at  a,  depth  out  of  reach 
of  atmospheric  influences. 

A  seam  of  coal  is  being  worked  on  the  south  fork  of  Clear  creek,  Shasta 
county,  a  few  miles  west  of  Piety  Hill ,  and  about  30  miles  from  the  silver  mines. 
It  was  discovered  in  1863,  but  was  not  worked  till  the  discovery  of  the  mines 
in  1865  afforded  a  market  for  the  coal,  which  is  used  to  generate  steam  for  the 
engines  since  erected.  A  shaft  has  been  snuk  on  this  seam  about  60  feet  d?ep, 
at  the  bottom  of  which  the  coal  is  found,  about  four  feet  thick,  and  of  fair  quality. 

In  this  part  of  Shasta  county  there  exists  a  belt  of  shales  nearly  a  mile  wide, 
tilted  to  an  angle  of  abont  25  degi'ees,  which  contains  thin  seams  of  coal.  These 
might  be  made  to  yield  a  supply  of  foel  for  local  use. 

Mr.  John  8.  Royal,  in  January,  1867,  discovered  an  outcrop  of  coal  in  Corral 
Hollow,  San  Joaquin  county,  about  30  miles  south  of  Mount  Diablo,  in  a  ravine 
from  which  the  previous  rains  had  washed  the  soil  to  the  depth  of  25  feet.  The 
seam,  where  exposed,  is  about  eight  feet  thick.  It  is  genei-ally  believed  that 
the  beds  of  coal  worked  at  Mount  Diablo  pass  through  this  locality.  The  cost 
of  transportation  and  labor  has  heretofore  prevented  the  working  of  coal  with 
profit  in  this  vicinity.  The  projected  railroad  from  San  Jos^  to  Stockton  passing 
within  four  miles,  and  the  San  Joaquin  river  being  accessible  by  a  wagon  road, 
it  is  probable  the  new  discovery  may  at  some  future  time  prove  valuable. 

Neai-ly  l,d00  tons  of  coal  were  taken  from  mines  in  this  vicinity  in  1863 — 200 
tons  of  which  came  from  the  Commercial,  and  800  tons  from  the  O'Brien,  The 
quality  was  good  and  well  adapted  for  generating  gas. 

In  1866  a  company  was  organized  for  the  purpose  of  distilling  oil  from  this 
coal,  of  which  it  is  s^  to  contain  65  gallons  to  the  ton.    The  quantity  of  water  ^ 


232  EESOUECES  OF  STATES  AND  TERRITORIES 

tliat  entered  the  siaft,  and  the  want  of  pi'oper  pumping  machinery,  called  a  ms- 
pensioii  of  opemtiona.  It  is  possible  that  with  proper  machinery  the  coal 
deposits  of  Oon'al  Hollow  misht  bo  pi-ofitably  worked, 

Clark,  Bruce  &  Company  nave  recently  discovered  three  seams  of  coal  on  the 
west  side  of  Bntte  mountains,  on  the  Colusa  road.  The  position  and  other  con- 
ditions load  to  the  supposition  that  these  seams  may  be  continuatione  of  those 
worked  at  Mount  Diablo.  Samples  of  the  coal  tested  at  Marysville  gave  .satis- 
fitctory  results.    The  work  of  prospecting  is  being  carried  on. 

Deposits  of  ooal  have  been  discovered  in  San  Luis  Obispo  county,  in  the 
Salinas  valley,  about  70  miles  from  Monterey.  The  coal  crops  out  in  a  small 
oval  valley  about  a  mile  in. length,  at  the  head  of  tbe  Salinas.  There  are  six 
or.  seven  distinct  seams  in  this  outcrop  within  the  distance  of  300  feet.  The  for- 
mation hae  been  considerably  dislocated  and  the  strata  tilted  up,  bnt  the  outcrop 
may  be  traced  for  20  miles.  The  third  seam  from  the  top  is  nearly  seven  feet 
thick,  and  has  been  examined  to  some  extent.  The  coal  is  a  lignite.  The  lowest 
seam  in  the  scries  i^  about  five  feet  thick  and  has  also  been  examined  by  means 
of  a  short  tunnel.    The  other  seams  vary  fi'om  10  inches  to  four  feet  in  thickness. 

The  Mount  Diajjlo  Coai  Mines  are  located  on  both  sides  of  a  high  ridge 
which  projects  from  the  north  side  of  Mount  Diablo.  They  aie  favorably  situ- 
ated for  access  to  navigable,  water,  being  in  Contra  Obsta  oonnty,  about  five 
miles  south  from  the  San  Joaquin  rivei-,  at  a  point  where  it  is  deep  enough  for 
vessels  of  1,000  tons  to  approach  the  bank. 

The  first  mine  in  the  district — the  Teutonia — was  located  in  1858.  Though 
coal  was  discovered  there  in  1853,  none  of  the  valuable  mines  were  located 
till  1859.  Several  of  the  most  productive  have  been  located  since  1860.  It 
will  be  perceived  by  these  dates  that  California  coal  mining  is  still  ia  its 
infaojcy. 

The  majority  of  the  locations  have  been  made  on  the  outcrop  of  coal,  which  ia 
ta'aceable  for  several  miles,  trending  easterly  and  westerly.  The  Peaoock  mine 
is  on  the  western  edge;  the  Pa^^heco  and  San  Francisco  are  west  of  tie  Peacock 
■but  not  on  the  oatorop.  Tho  disturbed  condition  of  the  seams  has  caused  the 
abandonment  of  these  three  western  mines.  The  Cumberland,  or  Black  Diamond, 
one  of  the  most  valuable  mines  in  the  district,  is  located  about  three-quai'ters  of 
a  mile  to  the  north  of  the  Peaoock.  Somersville,  a  small  town  created  by  the 
working  of  tho  mines,  is  situated  about  a  mQe  to  the  east  of  the  Blaok  Diamond, 
from  which  it  is  separated  by  a  high  ridge,  and  is  the  centre  of  operations  ak 
present.  This  place  contains  about  200  buildings,  including  hotels,  stores,  a 
temperance  hall,  and  a  school-house,  and  has  about  SOO  inhabitants.  Within 
half  a  mile  of  it  are  the  mouths  of  five  different  mines,  from  which  coal  is,  or  has 
been,  extraeted.  On  the  northwest  is  the  Union,  a  short  distance  fi-om  which 
is  the  Manhattan;  a  few  hundred  yards  further  east,  and  somewhat  lower  down 
the  side  of  the  ridge,  is  the  Eureka;  southeast  of  this,  in  a  ravine  at  the  base  of 
the  western  side  of  the  ridge,  is  the  Pittsbnrg;  about  1,000  yaids  to  the  north 
of  this,  and  still  lower  down  in  the  ravine,  is  the  Independent.  All  these  mines 
thus  clustered  together  about  the  sides  of  a  steep,  ragged  mountain  present  a 
singular  appearance.  Tho  lofty  chimneys  of  the  steam  engines  belclung  forth 
columns  of  dense  black  smoke;  the  dark,  dingy  dwellings  of  the  miners  and 
those  who  minister  to  their  wants;  the  tall  trellis-like  viaducts  across  the  ravines, 
over  which  the  locomotives  are  constantly  passing  between  the  mines  and  the 
wharves;  the  clanking  of  machinery,  and  busy  hum  of  workmen  and  teamsters; 
,  the  great  piles  of  black  waste  at  the  month  of  each  mine,  all  tend  to  give  a  pecu- 
liar interest,  if  they  do  not  impart  mnoh  beauty,  to  the  scene.  The  distant  view 
of  the  surrounding  country,  as  seen  from  the  ridge,  embraces  stretches  of  grassy 
.meadoTi^  teeming  with  cattle  and  sheep;  purple  liills  breaking  in  nigged  outline 
against  the  sky,  and  glimpses  of  the  San  Joaquin  meandering  through  its  tde 
banks,  dotted  with  the  white  sails  of  sloops  and  schooners,  while  here  and  there 
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a  neat  cottage  embosomed  in  orchards  and  surrounded  by  yellow  grain  fields, 
presents  a  scene  of  quiet  beauty,  suggestive  o£  the  progress  of  civilization. 

Tiie  Central  mine,  one  of  the  first  worked,  but  at  present  idle,  is  located  near 
the  base  of  the  hill,  three-quarters  of  a  mile  to  the  east  £rom  Somersvillo,  irom 
which  place  it  is  separated  by  the  liiU.  The  Pacific,  the  most  recently  opened 
in  the  district,  is  located  near  Marsh's  creek,  seven  miles  east  of  Someraville. 

The  above  ai-e  all  the  mines  at  present  in  a  state  of  development.  The  Mount 
Hope  is  on  the  Black  Diamond  Company's  ground,  of  which  that  company 
resumed  possession  io  August  last,  and  is  not  described  as  a  separate  mine. 

The  mines  now  producing  coal  are  the  Black  Diamond,  Union,  Pitteburg, 
Independent  and  Eureka.  The  workings  in  these  mines  are  extensive,  some 
of  the  levels  in  one  connecting  with  those  in  another,  so  that  a  person  may  travel 
a  mile  on  the  line  of  the  seam. 

It  is  estimated  that  during  the  six  years  ending  July;  1867,  500,000  tons  of 
coal  have  been  taken  from  those  mine's  The  quantity  received  at  San  Frau- 
ciaoo,  as  shown  by  the  following  table  amounted  to  308,554  tons,  while  the 
consumption  on  the  groun  1,  the  wa'tte  in  handhng,  &c.,  and  the  quantity  sent 
to  the  interior  by  water  and  teams,  will  makt  up  the  difference: 


Annual  recetpis  of  Moutil  Dxabto  coal  tt  ban  Francisco. 


83,400 
43,  SOO 
37,450 


Fiist  six  montlis  1367.. 
Total 


The  discovery  of  this  coal  has  caused  a  reduction  in  the  price  of  the  imported 
article.  In  1S57  the  average  price  of  imported  coal  was  $35  per  toU.  ,  In  1867 
the  average  price  is  about  $15  per  ton.     A  reductioa  of  $20  per  ton. 

The  Mount  Diablo  coal  is  used  almost  exclusively  by  the  river,  ferry,  and 
coasting  steamers,  and  by  most  of  the  stationary  engines  at  San  Frandsoo,  and 
at  places  oouvement  to  the  rivers.  The  flour  mills  at  Napa,  Snisun,  and  other 
places,  use  it,  and  considemble  quantities  are  consumed  at  Saoianiento  and 
Stockton.  Shipments  ai-e  occasionally  made  to  the  Sandwich  Islands,  -whery  it 
is  used  for  running  the  engines  on  the  sugar  plantations.  During  the  first  six 
months  of  1867,  1,300  tons  were  shipped  to  Honolulu. 

The  working  of  the  mines  has  created  several  prosperous  villages  in  their 
vicinity,  among  which  may  be'  named  Someraville,  Clayton,  Nortonville  or  Oar- 
bondale,  and  Pittsburg  landing,  the  terminus  of  the  Black  Diamond  raili'oad, 
about  two  miles  fixim  Antiooh  and  four  miles  from  New  York. 

From  the  known  dimensions  of  this  coal  field  it  is  calculated  to  contain  about 
13,000,000  tons.  It  is  probable  its  extent  will  be  ti-aced  beyond  the  present 
recognized  limits. 

The  Black  Diamond. — The  company  owning  this  mine  was  incorporated 
in  1861,  and  have  worked  their  property  continuously  dnce.  In  August,  1867, 
the  mine  piodaoed  about  4,000  tons,,  which  was  ite  average  monthly  product  for 
some  time  previously.  It  employs  about  150  man.  The  coal  is  extracted 
through  two  levels,  but  there  is  another  in  progress  which,  when  completed,  wiU 
strike  the  vein  about  800  feet  below  both  the  present  adits. 

The  upper  level  is  run  on  what  is  known  as  the  Black  Diamond  seam,  and  is 
reached  by  a  tunnel  436  feet  in  length,  cat  through  the  sandstone  which  encloses 
the  coal.  The  workings  on  this  level  extend  thi-ee-quarters  of  a  mile  on  both 
sides  of  the  tnnnel.    This  coal  seam  is  four  feet  four  inches  thick.  ^^i(.")0^jlc 
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The  seconcl  level  Is  about  550  feet  below  the  above,  passes  through  the  Clai't 
seam,  whicli  is  tbiee  feet  six  inches  thick,  and  extenda  300  feet  beyond  to  the 
Blaes  Diamond  seam.  The  working  on  the  Clark  seam  extends  about  half  a 
mile  on  both  sides  of  the  tunnel  and  several  Lnndred  feet  on  the  Black  Diamond, 

The  third  opening  is  being  made  by  an  inclinej  which  will  strike  the  coal 
about  five  hundi-ed  feet  below  both  the  other  levels.  It  will  cut  the  Clark  and 
the  Black  Diamond  seaias.  When  this  incline  shall  be  completed  this  company 
will  have  a  sheet  of  coal  to  work  about  2,000  feet  deep,  running  the  length  of 
their  claim,  neaily  a  mile.  They  also  own  the  Manhattan,  which  they  expect" 
ia  work  through  the  above  levels  by  means  of  a  drift  now  being  oat. 

In  working  the  Black  Diamond  the  minere  pass  through  Beveral  bodies  of  coal 
of  fair  quality,  but  too  email  to  work  with  profit,  i-anging  from  12  inches  to  18 
inches  in  thickness,  eaoh  being  separated  by  a  stratom  of  hard  bladi  slate.  Two 
miles  south  of  the  tunnels  on  tills  mine  the  Black  Diamond  seam  is  found  to  be 
divided  by  two  lenticuW  be<lB  of  tough  clay,  each  from  10  to  12  feet  thick, 
divided  by  a  bod  j  of  liard  clay  slate.  This  clay  furaisheB  materials  for  the  pot- 
tery at  Antiocb,  and  makes  good  fire  brick.' 

The  mine  is  worked  by  stoping  £md  diifting,  the  men  laboring  by  contract. 
Eveiy  facility  is  afforded  by  the  company  to  t^e  the  coal  out  in  as  compact  a 
form  as  possible.  The  arrangements  for  convojdng  it  from  the  pit  to  the  vessels 
on  the  river  afford  an  illustration  of  California  engineering  skill.  The  mouth 
of  the  main  adit  is  situated  nearly  midway  up  the  side  of  a  stoep  mount^n, 
several  hundred  feet  above  the  level  of  the  plain.  To  overcome  this  obstacle, 
a  massive  incline  has  been  constnlcted  of  framed  timbers  900  feet  in  length,  the 
angle  of  which  is  15  degrees.  A  double  car  tiack  is  laid  on  the  incline.  By 
means  of  a  stout  wire  rope  passing  over  a  drum,  nine  feet  in  diameter,  the  loaded 
car  is  made  to  haul  up  the  empty  one.  A  car  carrying  20  tons  of  coal  descending 
pulls  up  10  tons  of  timbers  and.  other  materials  used  in  the.mino.  The  foot  of 
the  incliae  connects  with  a  i-ailroad  over  which  the  cars  are  hauled  by  a  locomo- 
tive to  New  York,  on  the  San  Joa<|nin  river,  where  the  arrangements  arc  com- 
pleted for  loading  the  fleet  of  vessels  engaged  in  carrying  coal  to  San  Francisco 
and  other  places,  without  any  fiurther  handling. 

The  raili-oad  used  by  this  company  has  no  connection  with  the  Pittsburg  road, 
to  be  described  hereafter ;  this  latter  is  the  property  of  another  coiporation.  Its 
terminus  on  the  river  is  four  miles  distant  from  New  York. 

The  Pittseues  is  worked  by  a  stope  cut  at  an  angle  of  30  degrees,  by  which 
the  coal%reachedata  distance  of  SiiO  feet.  The  monthly  product  is  from  1,500 
to  1,800  tons.  The  coal  is  hoistod  by  a  horizontal  winding  engine  of  suiEcient 
power  to  raise  200  tons  per  day. 

The  PiTTSBDBfi-  Coal  Raileoad', — In  1862  a  charter  was  granted  to  a 
company  by  the  State  legislature  to  construct  a  railroad  from  the  mines  to  the 
river.  But  little  was  done  towards  its  consbuction  till  the  summer  of  1865.  It 
was  not  completed  and  famished  with  ixilUng  stock  till  February,  1866.  The 
road,  a  remarkable  specimen  of  engineering  skill,  is  only  five  and  a  half  miles 
in  length.  From  the  mines  to  the  plain,  a  distance  of  a  mile  and  a  half,  the 
grade  of  the  track  is  274.56  feet  to  the  mile.  The  four  miles  fr'om  the  river  to 
Uie  base  of  the  moimtain  is  constructed  on  a  gradient  of  40  to  160  feet  to  the 
mile.  To  overcome  the  inequalities  of  the  surface  of  the  country  eight  trestle 
bridges  had  to  be  constructed,  the  most  extensive  of  which  is  340  feet  in  length ; 
a  timnel  300  feet  long  had.  to  be  out,  and  a  number  of  heavy  banks  and  culverts 
built.  All  the  timber  used  in  making  the  bridges  is  selected  Oregon  pine  and 
California  redwood.  The  rails,  of  English  iron,  are  laid  on  square  redwood  ties. 
The  gauge  of  the  road  is  four  feet  eignt  and  one-half  inches.  To  ovei'come  the 
friction  of  such  a  steep  grade,  two  locomotives  of  a  peculiar  construction  have 
been  made  at  San  Francisco.  They  have  powerfnl  endues  and  three  pairs  of 
36-inch  driving-wheels  each,  with  cylinders  14  by  18  inches.     Each  weighs 
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about  17  tons  when  loaded  witii  fuel  and  water,  which  they  cany  themselvca, 
having  no  tenders. 

The  totaJ  cost  of  the  road  is  about  $145,000. 

All  the  mines  in  a  position  to  do  ao  have  constructed  side  branches  to  con- 
nect with'thia  road.  It  is  estimated  that  it  can  deliver  3,000  tons  of  coal  dmly 
on  board  the  vessels  at  the  wharf. .  The  coal  is  shipped  from  the  cars  to  the 
vessels  by  shules. 

The  friction  on  the  brakes  when  the  locomotives  arc  coming  doivn  the  incline 
is  tremendous,  but  thus  iar  no  serious  accidents  have  happened. 

The  coal  from  the  Union,  Pittsburg,  Independent,  and  Enrota  mines  is  car- 
ried by  this  road. 

The  Tbutosta,  the  pioneer  of  the  district,  has  been  explored  to  a  depth  d 
500  feet  by  means  of  an  incline  cut  at  an  angle  of  30  degrees.  At  this  depth 
the  upper  seam  of  coal,  two  feet  thick,  was  reached,  A  horizontal  drift  from  the 
bottom  of  this  incline  strikes  the  Clark  seam  where  it  is  3  feet  10  inches  thick. 
Another  drift,  run  in  an  opposite  direction,  strikes  the  lower  or  Black  Diamond 
seam.  It  is  known  that  there  are  two  other  seams  of  coal  in  this  mine,  the  low- 
est of  which  is  about  five  feet  thick.  The  want  of  cheap  facilities  for  conveying 
the  coal  to  market  prevents  the  owners  from  working  it  to  advantage.  The 
company  owns  640  acres  of  coal  land;  have  good  eagines,  pumps,  and  hoisting 
geai'.  The  mine  faces  the  property  of  the  Pacific  Compaq ;  the  ground  nearly 
lour  miles  between  the  two  mines  is  almost  a  level  plain.  The  land  belonging  to 
the  Pacific  Company  extends  to  the  hills  bounding  the  TeutJinia  Company's 
ground. 

The  UmON. — Operations  on  this  mine  were  commenced  in  1861.  The  coal 
is  reached  by  a  stope,  which,  in  July,  1867,  was  600  feet  in  leilgth,  having  a 
vertical  deptli  of  230  feet.  The  seam  averages  tlree  feet  six  inches  in  thick- 
ne^,  and  is  on  the  Clark,  or  iipper  seam.  The  monthly  product  ranges  from 
1,800  to  2,000  tons.     The  hoisting  is  done  by  a  horizont^  driving  engine. 

The  Iudependent. — Work  on  this  mine  waa  commenced  in  1861,  thongh 
the  coal  was  not  reaehed  till  1866,  owing  to  the  quantity  of  water  that  entei'sd 
the  shaft,  tlie  mine  being  the  lowest  In  the  district,  and  worked  by  a  perpen- 
dicular shaft  700  feet  deep.  UpwardsofSlSO, 000  was  expended  for  machinery, 
pumps,  labor,  &o.,  before  the  coal  was  reached.  The  pninp  in  use  at  present, 
and  which  is  barely  sufficient  to  keep  the  mine  dry,  is  driven  by  a  75-horse 
power  horizontal  engine,  and  lifts  130,000  gallons  per  hour.  So  great  is  the 
influx  of  water  that  a  stoppage  of  the  pumps  tor  24  hours  would  require  SO  days' 
pumping  to  clear  it.  The  hoisting  and  other  machinery  is  powerful.  The 
cages,  or  hoisting  cars,  each  holding  nearly  a.  ton,  are  lifted  by  a  rope  four  inches 
in  circumference.  About  200  car-loads  are  hoisted  daily.  The  product  of  the 
mine  averages  about  1,500  tons  monthly. 

The  EtJREKA.  is  owned  and  worked  by  the  Independent  Company.  About 
160  men  are  employed  in  both  mines.  This  produces  aboat  1,500  tons  per  month, 
but  could  produce  more.  The  company,  in  March,  1867,  increased  their  capital 
from  $500,000  to  $3,000,000,  in  order  to  conduct  operations  on  a  larger  scal^ 
and  have  since  made  improvements. 

The  coal  is  obtained  by  an  incline  600  feet  in  length,  at  an  angle  of  45°. 
It  is  taken  from  three  seams.  The  upper,  or  Clark  seam,  is  three  feet  eight  inches 
thick ;  the  middle,  two  feet  six  inches ;  and  the  lower,  or  Black  Diamond,  four 
feet.  The  two  upper  seams  are  passed  through  in  reaching  the  lower  one.  The 
distance  between  the  upper  and  lower  varies  irom  225  to  350  feet.  The  Eureka 
uses  a  horizontal  winding  engine  for  hoisting. 

The  Central,  which,  prior  to  the  construction  of  railroads  by  the  Pitgbnrg 
and  Black  Diamond  Companies,  furnished  a  large  portion  of  the  cpal  sent  to 
market,  is  at  present  idle.  The  slow  and  expensive  transportation  by  teams 
places  it  out  of  the  field  in  competition  with  mines  having  the  advantage  of  rful-     1 1^ 
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roads.  It  IS  in  contemplation  to  constrnct  a  raili-oad  to  connect  it  and  tte  Ten- 
tonia  with  the  rivei^.  Both  tliese  mines  ai'o  located  on  the  same  side  of  the 
moimtiun,  and  suffer  alike  from  want  of  cheap  transportation ;  both  contain 
unbroken  seams  of  ooa! ;  have  been  well  opened,  and  have  powerful  macliinery 
for  working  purposes. 

The  Pacific,  the  property  of  a  wealthy  corporation  of  New  Toi'k  capitalists, 
is  located  about  six  miles  east  of  Someraville,  on  the  Rancho  de  los  Megahos,  or 
Marsh's  ranch,  as  it  is  now  called.  The  ranch  covers  three  square  leagues  of 
land,  embracing  a  portion  of  the  foot-hills  at  the  base  of  Mount  DialJlo,  and 
extending  to  the  San  Joaqnln  river.  Borings  and  other  explorations  have  sat- 
isfied the  engineers  and  agents  of  tlie  company  that  the  aeaiag  of  coal  woAed 
in  Mount  Diablo  pass  in  a  nearly  horizontal  position  under  this  ranch,  covering 
a  apace  of  six  miles  eqtiai'e.  A  shaft  is  now  in  progre^  at  a  point  near  the 
western  exti'emity  of  the  ranch,  several  miles  west  of  the  diatui-bod  formation  in 
the  Peacock,  Pacheco,  and  San  i^nciseo  Companies'  gronnd.  It  is  calculated 
that  this  shaft  T,vill  strike  the  Black  Diamond  seam  at  a  depth  of  400  feet.  The 
calculation  is  based  on  the  dip  of  tho  seam,  which  was  reached  by  an  incline 
sunk  about  1,200  feet,  from  which  tlie  seam  was  prospected  200  feet  laterally 
and  found  to  average  four  feet  four  inches  in  thicknessa.  The  Clark  and  middle 
seams  were  reached  in  July  last,  dipping  at  an  angle  of  30°,  leaving  little  room 
to  doubt  that  the  more  important  seam  will  be  reached  at  a  sufiicient  depth. 
The  coal  taken  fi:om  the  mine  at  present  is  used  in  running  the  machinery.  The 
shaft  in  progresa  is  intended  to  serve  as  the  general  outlet  of  the  mine.  Its 
dimensions  are  16  feet  by  8  inside  the  timbers.  It  is  timbered  all  through  and 
divided  into  three  compaiiments,  two  of  which  are  fitted  for  hoisting  purposes. 
The  centre  serves  as  the  pump  shaft.  It  is  estimated  that  when  the  mine  is 
fairly  opened  and  the  machineiy  in  opeiation,  20  tons  of  coal  can  be  reused  per 
hour.    In  July  last,  the  shaft  mtd  reached  150  feet  in  depth. 

The  machineiy  was  made  at  the  Union  Iron  Works,  at  San  Pi-ancisoo.  The 
pumping  engine  weighs  20  tons  and  is  of  175-horBe  power,  with  three  boilers, 
each  35  feet  long  ana  42  inches  in  diameter.  .  The  pump  is  what  is  known  as  a 
Cornish  "lift,"  having  a  six-feet  sti-oke  and  12i-inch  bore.  It  is  eatimated  to 
be  capable  of  i-aising  a  body  of  water  the  size  of  the  bore  1,000  feet. 

The  company  have  a  lease  of  13,31G  acres  of  coal  land.  A  i-ajlroad  from  the 
mine  to  the  river  is  pfojeoted. 

Laeor,  Wages,  &c.— It  is  eatimated  that  1,000  men  are  employed  in  and 
about  the  mines  at  Mount  Diablo.  The  miner's  work  chiefiy  by  Contract.  The 
general  price  for  breaking  out  the  coal  is  $1  per  square  yai-d.  The  men  who 
perform  this  labor  make  ft-om  $4  to  $6  per  day.  The  unskilled  laborers  are 
paid  from  $iO  to  165  per  month,  in  gold.  Board  and  lodging  coats  from  $6  to 
$8  per  week.     No  Chinese  are  employed. 

The  monthly  wages  paid  by  the  several  mines  in  this  district  aggregates 
about  $50,000  or  $600,000  per  annum.  The  average  cost  to  the  companies  for 
extracting  and  delivering  the  coal  is  $6  per  ton,  divided  as  follows:  Minora" 
wages,  hoisting,  wear  and  tear,  and  interest  on  capital,  or  total  cost  of  coal  in 
the  bunkers  at  mouth  of  mine,  $3  50  per  ton;  freight  by  railroad  to  Pittsburg, 
$1  per  ton;  shipping  from  thence  to  San  Francisco,  $1  per  ton;  commissions 
and.general  management,  60  cents  perton. 

The  present  market  value  of  Mount  Diablo  coal  suitable  for  domestic  purposes 
is  from  $8  to  $9  per  ton.  As  only  80  per  cent,  of  that  placed  in  the  bunkers  is 
marketable,.  20  per  cent,  being  soi-eenings,  which  are  gold  at  $5  per  ton,  the 
margin  of  profit,  after  all  expenses  are  pdd,  is  very  limited. 

The  above  shows  as  nearly  aa  can  be  ascertained  the  present  condition  and 
future  prospects  of  the  coal  mines  in  California.  It  has  not  been  a  remunera- 
tive business  to  the  capitalists  who  have  engaged  in  it,  owing  to  inoxperionee  in 
,the  working  of  the  mines,  injudicious  management,  the  liigh  coat  of  roads  to 
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Ti.avigable  waters,  and  tlie  difficulties  to  be  overcome  in  creating  a  market  where 
the  best  imported  coala  had  been  so  long  in  nse.  All  these  obstacles  to  success 
ai-e  giadiMlly  disappeaiing,  and  it  is  beReved  the  coal  interest  in  Oaltfomia  will, 
in  time,  pay  a  fair  pei-oentage  upon  the  capital  invested  in  it.  Incidentally  it 
Las  been  of  advantage  to  the  country,  having  furnished  employment  to  a  consid- 
erable nnmber  of  laborers,  created  a  demand  for  machinery,  .and  supplied  cheap 
fuel  for  domeslJc  nse  and  for  purposes  of  manufacture  and  navigation. 

The  Coal  Mines  of  Oregon. — A  seam  of  coal  was  discovered  in  May, 
1867,  on  the  land  belonging  to  Mr.  Frank  Cooper,  in  Marion  county,  about  30 
miles  from  Salem.  Considerable  quantities  of  tho  coal  have  been  sent  to  that 
city,  where  it  sells  readily.  A  wagon  road  is  being  consti'ucted  thence  to  the 
mine,  in  order  to  eupply  the  demand.  At  tho  depth  of  65  feet  the  seam  is  abont 
five  feet  thick,  and  the  quality  of  the  coal  better  than  at  tlie  siuface.  Cfood  coal 
has  been  found  neai-  the  Premier  mills,  on  Bear  creek,  a  tiibutary  of  the  Yaquina 
river,  in  Benton  county,  about  30  miles  west  from  Ooi-vallis.  Five  separate 
seams  of  coal  have  been  found  in  this  locality,  varying  frv)m  six  inches  to  fonr 
feet  in  thickness.  The  most  valuable  seam  is  witMn  five  miles  of  Yaquina  bay. 
This  is  about  four  feet  thick,  and  nearly  horizontal  in  position.  It  has  been 
prospected  over  a  consjderable  extent  of  the  adjoining  country.  It  is  estimated 
tliat  coal  in  this  vicinity  can  be  delivered  at  $3  50  pei-  ton,  owing  to  natural 
facilities  for  working  and  transportation.  Most  of  the  mines  ai-e  not  more  than 
five  miles  from  navigable  waters,  and  that  distance  over  an  almost  level  plain. 
A  raili-oad  could  be  cheaply  conatrueted  to  the  place  of  debarcation. 

Towards  the  close  of  1866  a  seam  of  coal  was  diseovei-ed  on  the  bank  of  Til- 
lamook bay,  50  miles  south  of  Astoria  and  60  miles  noiihwest  from  Salem. 

There  is  another  coal  seam  of  a  similar  character  on  the  shore  of  Nehalem, 
about  25  miles  further  up  the  river. 

Extensive  beds  of  coal  are  in  progi-ess  of  exploration  about  thi-ee  miles  fi'om 
Farwell  bend,  on  the  Snake  rivei-.  A  tunnel  has  been  ran  on  a  vertical  seam 
about  300  feet,  where  a  number  of  smaller  seams  connect  and  form  a  body  of 
coal  about  10  feet  thick.  The  mouth  of  the  tnnnel  is  close  to  the  bank  of  the 
rivei'.  Another  seam  of  coal  discovered,  200  feet  above  the  original  diseoveiy, 
is  said  to  contdn  good  coat,  and  to  be  five  feet  thick. 

Coal  has  been  found  in  the  Calapooya  mountains,  within  a  few  miles  of 
Barry's  survey  for  a  railroad  from  the  Columbia  river  to  California.  This  dis- 
covery is  considered  of  importance  in  that  part  of  Oregon. 

There  ia  a  coal  field  on  both  sides  of  the  Coquille  river,  in  Coos  county.  The 
Cooa  Bay  mines  are  in  the  northern  edge  of  this  field,  which  extends  into  Curry 
county.  The  seams,  of  which  there  are  three,  are  thicker  and  the  coal  of  a 
better  quality  on  the  Coquille  river  than  at  Coos  bay.  The  two  larger  seams 
unite  on  the  river  and  form  a  body  of  coal  nearly  13  feet  thick.  There  is  another 
field  between  the  south  and  middle  forks  of  the  Coqnillo,  which  is  1,600  feet 
higher  in  the  mountains  than  the  last  mentioned.  It  has  been  traced  for  SS  nules 
in  length  by  eight  miles  in  width.  One  seam  is  10  feet  thick.  The  Coos  Bay 
depodt  extends  about  25  miles  north  and  south,  and  20  miles  cast  and  west.  It 
is  most  valuable  on  the  south,  but  is  only  worked  on  the  north, 

Coos  Bay  Coal. — ^What  is  knoVn  as  Coos  Bay  coal  bears  a  good  repata^ 
tion  in  California.  It  is  found  in  a  number  of  seams  which  crop  out  on  the  sur- 
face of  the  ridge  that  divides  Coos  hay  on  the  south  fmm  the  Coquille^ver, 

The  loeaBty  of  the  best  mine  will  be  understood  irom  a  brief  description  of 
the  bay.  Coos  bay  is  about  14  miles  ia  length,  varying  from  one  and  a  half  to 
two  and  a  half  miles  wide.  The  main  pai-t  of  it  has  a  dh-eetion  northeast  by 
southwest.  At  the  upper  end  there  is  a  sharp  bend  to  the  north,  Tho  Coos 
river  rises  some  30  miles  inland  and  enters  the  upper  end  of  the  bend.  Four 
miles  from  the  mouth,  in  a  densely  timbered  and  hilly  country,  is  Marahfield,  the 
centre  of  tho  coal  mining.     The  facilities  for  working  the  mines  are  crude.     If 
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the  arrangements  were  more  complete  the  supply  of  <mal  coald  be  i 
There  is  a  good  enb-ance  to  the  bay.  The  bai-  at  its  mouth  has  14  feet  of  water 
at  high  tide,  and  there  is  a  goverament  light-liouse  convenient.  Four  miles  ii'om 
the  e5trance  of  the  bay,  on  the  south  shore,  is  Empire  City,  the  seat  of  Coos 
county,  a  thriving  little  place. 

The  supply  of  Cooa  bay  coal  at  San  Fianciseo  has  increased  during  the  past 
three  years,  as  the  following  table  wiJl  show.  The  consumption  haa  increased 
in  Oregon  to  an  equal  extent. 

1865 600  tons. 

1866 : 2,120    " 

1867,  (first  six  months  only) 2,520    " 

Coal  in  Washington  Teeeitoky. — A  seam  of  coal  ia  being  worked  on  the 
banlc  of  the  Cowlitz  river,  six  or  eight  miles  from  where  it  unites  with  the  Colum- 
bia. The  Cowlitz  coal  diflera  in  appearance  and  composition  from  other  coal 
found  on  tliis  coast.  It  is  light,  its  specific  gravity  scarcely  exceeding  1.  It 
bi-eaks  with  a  bright  glassy  fracture,  bums  with  a  peculiar  white  fiame  and  very 
little  smote,  leaving  but  a  small  per  cent,  of  white,  powdery  ashes.  It  contMna 
no  sulphur,  does  not  soil  the  flngera  in  Ijandling,  malies  a  hot  fire,  which  continues 
longer.tban  most  of  the  west  coast  coal.  It  cjikes  in  burning  and  makes  a  con- 
siderable per  cent  of  coke.  Professor  W.  P.  Blake  has  made  an  examination 
of  this  mine  and  coal,  and  considera  them  valuable. 

A  coal  mine  of  some  reputation  is  at  Bellingham  bay,  near  the  northwest 
boundary  of  the  Tenitory.  About  two  years  since  it  became  the  property  of  a 
San  Francisco  corporation,  which  had  commenced  making  improvements  for 
mining  and  exporting  the  coal,  when,  from  some  canse  not  clearly  underatoodj 
the  mine  took  fire.  The  fire  oonld  not  bo  subdued  till  the  underground  works 
were  flooded.  This  misfortnnB  prevented  operations  in  the  mine  for  nearly  a 
year,  and  caused  a  serious  loM  to  the  company.  It  was  reopened  in  February, 
1867.  The  firat  cargo  of  coal  since  the  fire  was  received  in  May.  Since  that 
time  the  supply  has  steadily  increased.  The  following  table  gives  the  quantity 
of  coal  from  this  mine  received  at  San  Francisco  daring  the  past  three  years : 

1865 14,446  tons. 

1866 11,380    " 

1867,  (first  six  months  only) 1,276    " 

The  Foca  STUAixa  Goal  Motes  are  situated  in  the  northern  part  of  Wash- 
ington TeiTJtory,  on  the  south  shore  of  the  Sti^Mts  of  Fnca,  about  45  mQes  south- 
weat  from  Victoria  and  40  miles  southeast  from  the  Pacific  ocean.  The  company 
owning  the  mines  possess  2,080  aei-es  of  the  surrounding  country.  The  land 
embraces  tlie  shores  of  Clallam  bay  for  several  miles.  The  sm-face  of  the  coun- 
try is  exceedingly  hilly  and  broken,  and  is  covered  with  a  dense  forest  of  spmee, 
fir,  and  cedar  to  the  water's  edge.  Its  geological  formation  iaexposed'by  several 
landslides  of  recent  occurrence,  some  of  them  being  quite  close  to  the  mine.  It 
consists  of  sandstoneaand  shales,  with  occasional  conglomerate,  the  whole  broken, 
divided,  and  tilted  up  in  defierent  ^-eetions  by  dikes  of  indurated  sandstone.  To 
such  an  extent  has  this  displacement  been  effected  that  it  is  diificult  to  trace  the  . 
continuity  of  the  stratification.  The  largest  bodies  of  the  exposed  strata  dip 
toward  the  land  at  angles  varying  from  15°  to  40°.  The  oroppinga  of  the  coal 
are  conspicuous  from  Clallam  bay  to  Pillar  Point,  eight  miles  to  the  southeast. 

The  lowest  seam  is  about  two  feet  thick,  and  ia  aeen  some  60  feet  above  the 
■water  lino  of  the  bay,  in  the  face  of  the  hill  where  the  mine  has  been  opened. 
It  dips  towards  the  land  at  an  angle  of  35°.  About  250  feet  higher  in  the  hill 
is  another  seam  about  15  inches  thick,  and  300  feet  stiU  higher'  another  ejgjit 
inches  thick.  The  inine  ia  located  on  the  lowest  of  theae  seams.  The  work 
done  by  the  company  includes  a  tunnel  ruu  into  the  face  ot  the  lull  70  feet. 
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where  U  i-ea«he8  the  coal,  at  a,  convenient  level  for  shipping.  Ftohi  this  point 
an  incline  350  feet  in  length  has  been  ran  on  the  seam,  the  lower  part  of  which 
changea  its  dip  from  35'  to  25°.  Lateral  drifts  have  been  run  350  feet  to  the 
east  and  180  feet  to  the  west,  the  latter  terminated  by  a  tHek  sandstone  dyke. 
Two  dikes  of  similar  materials  were  met  in.  the  other  diift,  one  four,  the  other 
nine  foet  thick. 

Aboutl|500toiLaof  coal  were  taken  from  thismine  wpto  theclosoof  1866,  when 
operations  wore  suspended  for  want  of  funds  to  carry  tkem  on.  In  1867  a  com- 
pany was  incorporated  for  the  purpaso  of  working  this  mine,  under  the  title  of 
the  Ph(BB:x  Coal  Mining  Company.  Operations  now  give  better  promise  of 
suoceas.  Tho  original  o(vcera,  having  no  otter  machinery  than  a  hand  pump  and 
windlass,  labored  under  disadvantages.  Tho  coal,  owing  to  the  expense  of  labOT, 
cost  $7  50  per  ton,  delivered  at  San  Francisco.  The  new  company,  having 
pumps  and  hoisting  gear  worked  by  steam,  can  obtain  it  at  less  expense. 

The  first  oai^o,  600  tons,  from  this  mine  since  it  has  been  reopened,  was  received 
at  San  Franoiaeo  in  August,  1867,  where  it  sold  at  #12  per  ton,  costing  the  com- 
pany $6  per  ton  to  deliver. 

Tho  English  government  steamer  Zealous  has  been  supplied  from  this  mine. 
The  engineers  of  that  vessel  speak  favorably  of  the  coal,  stating  that  it  makes 
IcBs  soot  in  the  flues  and  less  ashes  ihan  any  other  obtained  on  the  coast. 

The  new  Gompany  have  extraided  the  workings  on  the  original  incline  to  1,300 
feet,  where  the  seam  is  nearly  four  feet  thiclt.  In  making  lateral  drifts  from  the 
bottom  of  the  incline,  the  dikes  mentioned  as  inteifering  with  the  workings  on 
the  upper  levels  were  not  met  with,  though  these  lower  drifts  were  extended  300 
feet  northeast  and  nearly  700  feet  northwest. 

About  40  men  are  at  present  employed  at  the  mine,  who  take  out  100  tons  of 
coal  per  week. 

Investigations  by  experie'nced  mining  engineers  and  geologists  lead  to  the'con- 
cluaion  that  there  is  an  extensive  bed  of  coal  in  Clallam  valley,  of  which  the 
seams  above  described  are  but  the  margin. 

A  bore  292  feet  doop  was  sunk  in  this  valley  in  1866,  at*a  point  about  a  mile 
and  a  half  from  the  bay.     It  passed  through  tho  following  formations : 

Feet.   laches. 
Sandstone 11  6 

Tin  ..: : 1      0 


Till 7  Q 

Hard  sandstone 1  0 

Beds  of  hard  clay., 5  0 

Sandstone 48  0 

Fire-clay 5  0 


Till. 


TiU 

Sandstone 

Till 

Sandstone 

Till 

Clay, in  beds  .. 
Hard  freestone  , 


Coal 1.... 0         8 

Below  this  the  bore  passed  through  alternate  layers  of  sandstone,  shale,  and 
congiomoi-ate,  till  work  was  stopped  for  want  of  machinery.  ^nnolp 
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It  is  a  matter  of  some  importance  to  aaoertain  the  extent  of  the  deposit  in  this 
locality,  as  tiie  quality  of  the  coal  in  Fnca  Straits  mine  is  eucli  tliat  a  good  supply 
of  it  is  desirable. 

Othek  Coai.  Mines  in  Washington  Tekkitory, — In  July,  1867,  the  Coal 
Creek  Road  Company,  of  Seattle,  Washington  Territory,  was  incoi-pomted  under 
a  special  act  of  the  territorial  legislature,  with  a  capital  of  ®30,000,  foi  the  pur- 
pose of  constructing  a  road  and  making  other  improvements  for  developing  the 
coal  mines  opened  to  tbe  east  of  that  town.  These  mines  are  reported  to  con- 
tain excellent  coal, 

A  seam  of  coal  has  heen  recently  opened  near  Monticello,  Cowlitz  county, 
aljout  740  miles  northeast  of  Mount  Diablo.  Some  of  it,  tested  on  board  the 
Oregon  Steam  Navigation  Company's  vessels,  was  found  to  be  good  for  steam 
purposes,  burning  with  a  clear  flame  and  but  Kttle  smoke,  leaving  but  a  small 
residue  of  ashes. 

Coal  in  Nevada. — It  is  believed  by  persons  who  have  travelled  over  this 
State  that  good  coal  exists  near,  its  northern  and  western  boundaries. 

A  seam  of  lignite  is  reported  to  have  been  found  during  the  past  summer  a 
few  miles  from  Hibo,  the  county  seat  of  Lincoln  county,  near  the  Pahranagat 
district  \ 

The  surveyora  employed  by  the  Central  Pacific  Eailioad  Company  report  the 
existence  of  coal  at  the  eastern  base  of  the  mountains  near  Crystal  Peat,  con- 
venient to  the  Truckee  river,  in  the  immediate  vicinity  of  the  line  of  that  rail- 
road. 

Parties  prospecting  for  gold  and  silver  among  the  Goose  Creek  mountains 
report  croppings  of  coal  at  several  places  in  that  part  of  the  State.  The  Gofse 
Creek  mountains  are  on  the  line  of  the  Central  Pacific  railroad,  above  the  valley 
of  the  Humboldt.  Coal  liae  been  known  to  exist  in  these  mountains  for  many 
years.  The  early  emigrants  who  crossed  the  plains  in  1850  frequently  spoke  of 
having  seen  it. 

An  inferior  quality  of  coal  is  known  to  exist  in  the  mountain  ranges  of  western 
Nevada,  and  in  the  Walker  river  country. 

Coal  in  Utah. — A  seam  of  bituminous  coal,  about  sis  feet  thick,  has  been 
explored  on  Webber  creek,  a  few  miles  from  Great  Salt  Lake  City.  It  is  nearly 
horizontal  in  position,  overlaid  by  strata  of  sandstone  and  a  deposit  of  conglome- 
rate. 

Coal  has  also  been  found  at  Beaver  creek,  about  300  miles  south  fi'om  Salt 
Lake. 

Thb  Vahcouviik  Island  Mines  are  being  worked  to  some  extent.  Exports 
in  June  from  the  Nanaimo  mine  reached  3,636  tons,  and  July  4,676  tons. 

The  import*  of  this  coal  at  San  Francisco  daring  the  past  three  years  has  been 
as  follows;  1865,  18,181  tons;  1866,  10,852  tons;  1867,  9,160  tons,  for  first, 
six  months  only. 

Concluding  Eemaeks. — The  existence  of  coal  along  the  northwest  coast 
of  the  Pacific  has  been  known  since  the  discovery  of  tho  country.  The  seams 
cropping  out  in  the  face  of  nearly  every  bluff  and  promontory  from  Oregon  to 
Sitka  are  too  conspicuous  to  have  been  overlooked.  The  cost  of  and  difficulty 
in  procuring  labor  and  transportation,  h&  well  as  the  lack  of  enterprise  on  the 
part  of  the  settlers  along  the  coast,  have  retarded  the  development  of  this  impor- 
tant resource.  The  condemnation  of  valuable  discoveries  by  pretended  experts 
on  account  of  presumed  subterranean  disturbances  in  the  vicinity  has  discouraged 
capitalists  from  testing  the  value  of  many  good  mines.  It  is  proper  tore  to 
remark  that  the  subterraneous  disturbances  on  this  coast  aro  remarkably  local  in 
their  effects,  rarely  extending  for  any  considerable  distance.  The  developments 
in  the  Mount  Diablo  district  illustrate  this  fact.  The  section  in  this  district  on 
which  is  located  the  Peacock,  Pacheco,  and  San  Francisco  mines  is  found  to  bo 
so  much  broken  and  distm'bed  as  to  render  the  workings  of  these  mines  unprofit- 
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jtMe,  while  tti  tte  north  and  south  the  coal  has  not  been  broken  or  displaoed.  It 
is,  therefore,  probable  that  maaiy  bodies  of  coal  which  are  now  considered  too 
much  broken  to  pay  for  development  will  be  found  valuable  oa  more  thorough' 
examination. 

The  extent  of  the  coal  formation  on  the  Pacific  coast  is  sorprising.  Mi'.  Fou- 
coult,  a  French  gentleman,  who  spent  several  yeaiB  examining  the  northern  coast 
from  Washington  Territory  to  the  newly-acquired  territory  of  Alaska,  states  that 
anthracite  exists  at  Skidegato  inlet,  Queen  Charlotte's  island,  and  that  a  seam 
of  the  same  kind  of  coal  is  seen  cropping  out  on  the  mtdnland  opposite,  about 
40  miles  distant.  Spedmens  have  been  sent  to  San  Fi-anciseo,  where  they  were 
examined  by  competent  persons,  who  pronounced  them  of  good  quality.  The 
extent  of  these  deposits  is  unknown,  but  they  establish  the  fact  of  the  existence 
of  anthracite  on  this  coast. 

Vancciuver's  island  contains  sheets  of  coal,  which  may  be  seen  cropping  out  at 
various  points  along  its  shores  on  the  east  and  west.  From  Oape  Flattery  t'^ 
Admiralty  inlet,  in  Washington  Territory,  there  is  an  almost  continuous  outcrop 
of  coal.  The  Fuca  Straits  mine,  described  abovft  is  only  16  miles  fi:om  tlje 
croppings  on  Neah  bay.  Unfortunately  this  part  of  the  coast  is  destitute  of  a 
good  harbor,  or  doubtless  the  coal  woald  have  been  developed  to  a  much  greater 
extent.  But  capital  and  engineering  skUl  can  overcome  even  this  defect  if  the 
inducements  are  sufficient  , 

From  the  above  da.ta  it  will  be  seen  that  the  coal  deposits  west  of  the  Bocky 
mountains,  though  vieldmg  an  inferior  qnality  of  coal,  are  quite  extensive,  and 
fttmish  such  promihe  oi  improvement  as  to  justify  the  belief  that  the  supply  will 
be  sufficient  in  the  futme  foi  the  demands  of  all  branches  of  industry  on  the 
Pacific  Coaet. 

Mabble,'  Limestone,  &c  — The  use  of  marble  for  domestic,  artistic,  and 
funeral  pnrposes  is  very  general  in  Califomia,  especially  in  San  -Francisco. 
Marble  mantels,  tables,  and  slabs  are  to  be  found  in  almost  every  residence, 
workshop,  and  store.  The  graves  of  all,  save  the  utterly  friendless  dead,  are 
adorned  with  marble  tablet  or  monument  of  some  kind.  This  taste  has  created 
an  important  branch  of  productive  industry. 

There  are  fourteen  factories  engaged  in  the  manufactures  of  marble  In  San 
Francisco,  some  of  which  employ  30  or  40  men.  One  has  steam  machinery  for 
cutting  and  polishing  the  marble,  and  turns  oat  8,000  feet  of  slabs  pet  month, 
in  addition  to  tombstones,  mantels,  and  other  ornamental  work.  There  are  mai'- 
h!o  factories  at  Saci-amento  and  Marysville,  and  one  at  each  of  the  following 
towns  in  the  interior:  Stockton,  Sonora,  Petaluma,  Santa  Cruz,  San  Jos^,  Dow- 
nieville,  Folsom,  and  other  places.  Probably  1,000  persons  ai-e  employed  in 
Califomia  quarrying,  transporting,  and  working  marble. 

The  consumption  in  San  Francisco  averages  500  cubic  feet  per  month ;  the 
factories  in  the  interior  nse  about  one-fourth  as  muot;  total  consumption  in  the 
State,  say  600  feet  per  month,  or  7,200  feet  per  annum.  The  average  price  of 
marble  at  present  Is  $5  per  foot.  It  thus  appears  that  the  value  of  the  raw 
material  nsed  in  this  business  amounts  to  $36,000  annually.  The  value  of  mann- 
factnred  marble  in  the  State  is  estimated  at  $2,500,000. 

The  most  singular  and  suggestive  feature  in  this  business  is  presented  in  the 
fact  that,  although  Califomia  contaJnsftti  abundance  of  marble  of  great  beauty 
and  variety,  most  of  that  used  in  San  Francisco  is  imported  from  Italy  or  New 
York.  This  fact  may  be  attributed  to  the  want  of  good  roads  and  cheap  trans- 
portation. It  is  found  more  econornical  to  bring  the  raw  material  from  Genoa, 
Italy,  including  transhipment  at  Bordeaux  or  Marseilles,  than  from  the  foot  hills 
in  the  State,  less  than  100  miles  from  Stockton  or  Sacramento. 

There  are  two  firms  in  San  Francisco  engaged  in  the  importation  of  marble. 
Brigadelli  &  Co.  are  in  the  Italian  branch  of  the  business.     They  own  a  vessel 
of  300  tons  register,  sailing  between  San  Francisco  and  Gtenoa.     Large*qtoatyji  [.^ 
16  i-"^ 
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ties  are  broiigtt  by  Frencli  vesBels  from  French  ports.  Fi-om  Juno,  1866,  to 
June,  1867,  tliia  fiiin  imported  545  tons  of  Italian  marble  and  had  600  tons  more 
on  tlie  way,  the-  whole  of  which  was  sold,  leaving  orders  still  unflUed,  The 
present  price  of  Italian  marblo  is  50  cents  per  superficial  foot,  in  slabs  of  seven- 
oi^htha  of  an  uich  thick;  in  blocks  of  ordinaiy  dimensions,  $5  per  cubic  foot; 
Llooks  weighing  several  tons,  at  $6  per  cubic  foot,  California  marble  cannot  bo 
laid  down  in  San  Francisco  at  these  rates,  Myers  Sc  Co.  import  Italian  marble 
from  New  York,  where  it  is  bronglit  in  vessels  from  Genoa.  This  firm  also 
imports  white  marble  from  Vermont,  which  sells  at  $15  per  cnhic  foot,  being  used 
in  the  finer  kinds  of  work.  Some  of  the  ornamental  mantels  in  the  homes  of  the 
wealthy  coat  $750  to  $1,0*10  each. 

The  marble  dust  used  in  the  preparation  of  effervescing  beverages  is  imported 
irom  New  York,  Five  hundred  tons  annually  are  consumed,  at  a  cost  of  about 
«30  per  ton. 

The  cost  of  transportation,  which  gives  the  imported  marble  a  monopoly  of  the 
markets  along  the  coast,  prohibits  its  introduction  in  the  interior.  All  the  facto- 
ries in  towns  above  Sacramento,  Marysville,  and  Stockton  use  the  native  mai'ble, 
because  it  is  cheapest  at  these  places.  With  reference  to  the  quality  of  the 
Pacific  coast  marble,  as  compared  with  the  imported  article,  the  fact  should  be 
taken  into  consideration  that  it  is  excavated  fi-^om  near  the  surface.  None  of  the 
quarries  have  been  opened  to  any  considerable  depth;  consequently  the  marble 
is  scarcely  as  fine  in  color  or  texture  as  it  will  be  found  at  a  greater  depths  Much 
of  it,  nevertheless,  when  compared  with  the  Italian,  loses  nothing  by  the  contrast. 
Many  samples  of  the  California  mai'ble  are  superior.  The  block  of  white  mar- 
ble, Irom  the  quarry  at  Columbia,  Tuolumne  county,  from  which  the  sculptor 
Deviue  formed  the  bust  of  the  late  Senator  B;oderiok,  compares  favorably  with 
the  Cairara  in  color,  texture,  and  purity. 

The  recently-diacovei-ed  quairiea'of  black  and  white  marbles  near  Colfax, 
Placer  county,  on  the  line  of  the  Central  Pacific  railroad,  will  probably  stop  the 
importationa  from  Italy.  The  beauty  of  the  black  marble  from  this  locality,  the 
exquisite  poliah  it  retains,  and  the  advantage  the  owners  of  the  qnany  possess  in 
-mlroad  communication,  which  enables  them  to  deliver  it  at  San  Francisco  oLeaper 
than  the  Italian,  will  probably  give  it  the  control  of  the  market. 

There  are  many  localities  in  California  where  quarries  of  marble  are  known  to 
exist,  but,  with  few  exceptions,  they  remain  undeveloped.  A  belt  of  limestone 
traverses  the  State  from  noi-th  to  south,  between,  the  foot  hUls  and  the  Sien-as, 
said  to  be  SO  miles  wide,  forming  a  prominent  featui-e  in  the  topogi-apby  of  the 
•  counties  famous  for  placer  gold,  particularly  in  Tuolumne,  Calaveras,  Amador, 
Nevada,  El  Dorado,  and  Placer  counties.  This  belt  abounds  in  white  or  grayish 
marble;  and  it  is  not  improbable  marble  of  viuiegated  colors  will  be  found  on 
more  thorough  examination,  as  local  causes  ai'e  known  to  control  the  color.  In 
illustration,  it  may  be  stated  that  in  the  gulch  on  the  south  side  of  the  road 
between  Columbia  and  Gold  Springs,  Tuolumne  county,  there  are  bodies  of 
mai-ble  of  a  jetty  blackness,  colored  by  manganese;  on  Matelot  gulch,  about  a 
mile  to  the  east,  there  is  a  deposit  of  mai'ble  which,  through  the  action  of  salts 
of  iron,  has  been  mottled  with  red,  brown,  yeUow,  blue,  and  green  spots;  on 
Mormon  gulch,  about  throe  miles  to  the  west,  ai^e  maasea  of  marble  of  very  fine 
toxtme  veined  with  pale  green  by  the  action  of  chlorine.  This  variety  of  color 
is  not  peculiai-  to  that  locality,  but  may  be  obsei-ved  throughout  the  State.  The 
Suisun  marble,  of  Solano  county,  and  the  black  and  white  raai'bles  recently 
found  near  Colfax,  Placer  county,  are  cases  in  point. 

Little  attention  has  thus  far  been  paid  to  the  marble  quarries  of  the  State, 
because  the  working  of  them  bas  not  been  profitable,  except  in  a  few  localities. 
As  snon  as  railroads  and  cheaper  labor  shall  remove  existing  impediments, 
they  trill  probably  become  a  sonrce  of  profit,  both  to  individuals  and  to  the 
State. 
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The  most  important  quarries  at  present  worlted  are  the  following : 

Ihdian  Diggincs. — ITiis  quarry  is  located  on  the  limestone  belt,  above 
referred  to,  in  El  Dorado  oonnty.  It  waa  opened  in  1857.  A  considerable 
quantity  of  marble  has  been  taken  from  it,  darkly  and  coarsely  marked  with 
gray  and  black.  It  is  very  beaotifal  in  large  masses,  but  has  a  snieaiy  appear- 
ance in  email  pieces;  it  is  susceptible  of  a  high  polish,  which  it  retains  well. 
Monuments,  after  exposure  for  10  years  to  the  heat  and  cold  pecuhar  to  the  foot 
hills  of  California,  are  as  bright  and  glossy  on  the  surface  and  edges  as  when 
erected. 

The  Columbia  is  located  on  the  same  limestone  belt,  on  the  Taolnmno  county 
side  of  south  fork  of  Stanislaus  river,  near  Abbey's  Ferry,  70  miles  from  Stock- 
ton, the  head  of  navigation  on  the  San  Joaquin  river.  This  quarry  was  opened 
in  1860,  and  has  boon  well  developed.  The  quality  of  the  marble  is  fine  in 
griun  and  nearly  white,  with  pale  gray  pencilliugs,  and  has  improved  with  the 
depth  of  the  workings.  Blocks  of  20  feet  square,  without  flaw  or  blemish,  may 
be  obtained  from  this  quarry.  Machinery  was  erected  for  working  it,  and  a  mill 
bnilt  for  cutting  the  blocks  into  slabs  and  polishing  them.  The  worits  consisted 
of  a  revolving  derrick  with  a  boom  60  feet  in  length,  by  means  of  which  two 
men  could  take  blocks  weighing  10  to  15  tonp  from  any  part  of  the  quarry  and 
place  them  on  cars  which  ran  on  a  track  laid  around  it  and  connected  with  the 
mill.  This  mill  had  100  saws  and  four  polishing  machines,  moved  by  water 
power.  Many  thousands  of  tons  of  marble  were  ent  here  between  18G2  and 
1866-  The  increase  of  importations,  erection  of  Kmilar  machinery  at  San  Fran- 
cisco, and  the  impossibihty  of  sending  the  product  to  market  dm'ing  the  winter, 
owing  to  the  want  of  good  roads,  has  caused  the  proprietors  to  cease  operations, 
except  during  the  summer.  Some  of  the  handsomest  monuments  in  the  State  are 
made  of  this  mai'ble;  that  erected  to  the  memory  of  the  late  Senator  Broderiok, 
in  the  Lone  Mountain  cemeteiy,  at  San  Francisco,  is  a  beautiful  specimen. 

The  Colfax  Qoaeeies. — The  most  noted  of  these  was  discovered  in  1866, 
in  the  mountains  bordering  the  Bear  river,  aboat  two  miles  to  the  east  of  the 
town  of  Colfax,  Placer  county,  near  the  line  of  the  Central  Pacific  railroad. 
The  marble  differs  irom  all  others  found  on  the  coast,  beii^  a  dark  gray,  with 
jet  black  venation.  When  polished  it  is  very  beautiful.  The  mantels  in  the 
new  Bank  of  California  are  made  of  this  mai'ble,  which  contiibutes  to  the  beauty 
of  the  interior  of  that  structure. 

The  proprietors  of  the  quarry  are  among  the  first  to  derive  direct  benefit  feom 
the  Central  Pawflo  rdlroad,  and  their  case  illustratea  how  great  an  advantage 
that  road  will  be  in  developing  the  resources  of  the  State.  Withost  such  a 
means  of  transportation  the  mai-ble  could  not  be  delivered  at  San  Francisco  for 
leas  than  $20  per  ton;  with  it  freight  is  only  $8  per  ton.  The  owners  of  the 
quarry  at  Colombia  pay  $10  per  ton  for  hauling  tlieir  marble  to.  Stockton,  when 
the  roads  arc  good,  but  from  $12  to  $15  pei'  ton  during  the  winter,  with  an  addi- 
tion of  $2  per  ton  from  that  place  to  San  Francisco  bj'  water.  The  expenses 
for  transpoilation  are  still  higher  from  the  Indian  Diggings  quarry.  Expense 
of  transportation  alone  has  thus  far  prevented  the  development  of  this  valuable 
resource,  and  cost  the  State  as  much  for  imported  marble  as  would  have  nearly 
paid  for  a  railroad  to  the  quaixies. 

There  is  a  quarry  of  nearly  white  marble  recently  discovered  on  the  Appleton 
ranch,  about  seven  miles  from  Colfax  and  two  miles  from  the  railroad.  Some 
fine  blocks  have  been  sent  from  it  to  San  Francisco, 

Both  these  quarries  are  in  the  limestone  belt. 

The  SuiSDN  marble  is  found  in  the  Peieoo  Hills,  a  short  distance  north  of 
the  city  of  Suisun,  Solano  county.  It  occurs  in  the  foim  of  iti-egular  beds,  in  a 
peculiar  aandstono  formation,  and  is  of  various  shades  of  brown- and  yellow, 
beautifully  blended  in  bands  and  threads,  similar  to  the  famous  stalagmites -of 
Gibraltar,  which  it  resembles  in  origin  and  structm^,  as  well  as  in  appeai-ance.    i 
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It  has  been  formed  by  water,  holding  lime  and  iron  m  solntioa,  percolating 
throxigli  the  sandstone  and  depositing  Uie  mineral  in  cavities;  con seqaently  it  is 
only  found  in  limited  quantity,  though  much  of  it,  of  an  impure  quality,  is 
burned  for  making  lime, 

Othee  Localities  whbei)  Maeble  has  beett  fottnu. — A  quarry  of  marWe 
has  been  opened  recently  on  Butte  creek,  about  40  miles  from  Oroville,  Butte 
county,  near  the  lately-discovered  iron  mines.  The  quahty  is  good,  the  color 
gray  and  white,  and  the  deposit  extensive,  being  on  the  limestone  belt. 

There  are  other  localities  in  the  State  where  marble  has  been  found,  but  tlie 
explorations  have  been  too  limited  to  determine  their  value. 

In  May,  1867,  Mr.  J.  R.  Brown  discovei-ed  aad  located  a  quarry  of  mai'blo  a 
few  miles  north  of  Auburn,  Placer  county,  of  a  nearly  white  color.  Samples 
sent  to  San  Francisco  are  considered  iine.     The  quantity  is  abundant. 

A  marblo  quarry  iias  also  been  found  to  the  south  of  the  Bay  of  Monterey,  in 
the  Coast  range. 

Limestone  asd  Lime. — ^The  supply  of  these  materials  is  abundant  in  nearly 
aU  parts  of  California.  The  great  bdt  of  limestone  so  fi-equently  i-oferred  to 
furnishes  materials  for  lime  for  the  towns  in  the  foot  hills  and  among  the  SioiTas; 
while  in  tho  coast  range  there  ai'e  other  calcareons  rocks,  which  supply  the 
demands  for  lime  in  the  towns  and  cities  along  the  coast  and  on  tho  plains.  The 
consumption  of  lime  at  San  Francisco  avei-ages  about  100,000  barrels  annually, 
three-fourths  of  which  is  obtained  fi-om  the  vicinity  of  Santa  Cniz,  on  the  ranch 
of.  the  Csuiada  del  BinCon,  where  there  is  a  supply  of  white  metamorphic  limo- 
Btone,  which  makes  good  lime.  Considerable  quantities  are  also  brought  from 
Sacramento.  Since  the  completion  of  the  Central  Pacific  railroad  m  that  vicinity, 
lime  is  brought  to  San  Fi'ancisco  from  near  Auburn  and  Clipper  Gap,  Placer 
county.  About  5,000  ban-els  are  brought  to  Sacramento  monthly  by  the  railroad, 
and  the  supply  is  increasing  with  tho  facilities  for  its  preparation  and  transpor- 
tation. 

The  imports  of  lime  at  San  Francisco,  since  1S64,  have  been  as  follows: 

1864 73"553 

1865 90,037 

1B66 89,T86 

1667  (For  first  six  months  only) 67,840 

Total 321,216 

Average  price  during  this  time,  $2  25  per  barrel.  The  consumption  of  lime 
in  SanFi-ancisco  during  the  past  thi-ee  and  a  half  years  has  cost  #722,736.  The 
inci-ease  of  brisk  and  stone  buildings  duiing  the  latter  half  of  1867  has  greatly 
augmented  tho  consumption  of  lime. 

The  construction  of  raihwads  and  increase  in  buildings  in  tho  interior  towns 
has  also  increased  the  consumption.  The  lime  used  for  vaiious  pni-poses  in  the 
State  amuually  probably  exceeds  $1,000,000  in  value. 

The  Golden  City  Chemical  Works,  at  San  Francisco,  have  made  a  few  tons  of 
chloride  of  lime  as  an  experiment,  hut  the  demand  for  this  compound  is  so  smaU 
on  this  coast  that  its  manufacture  is  unimportant.  It  was  ascertained  in  making 
-these  experiments  that  the  Califomia  lime  will  not  absorb  as  much  chlorine  aa 
that  mafle  in  the  Atlantic  States  or  Europe..  This  may  be  the  effect  of  a  variety 
of  causes;  but  it  is  of  importance,  both  in  practice  and  to  science.  Some  of  the 
Enghsh  lime  will  absorb  50  per  cent,  of  chlorine.  None  obtained  in.  Califomia 
would  take  up  30  per  cent.  The  general  per  cent,  of  chlorine  in  imported 
chloride  of  lime  does  not  exceed  10.    It  loses  its  sliei^h  during  the  voyage. 

Othek  Caloaeeous'  Mineeals — StTLPHATB  OF  £iME. — There  ai-o  deposits 
of  this  mineral  in  vaiious  forms  in  all  the  States  and  Territories  on  this  coast.  It 
is  valuable  when  bui-ned  as  a  fertilizer  on  heavy  clay  lands,  such  aa  constitute 
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Irnidh  of  "tule"  and  "ajSobe"  bottoms  in  California.  It  is  abundant  in  the  coast 
lange,  A  body  of  it  is  found  in  the  form  of  eelenite  in  the  liills  ncai-  Stockton, 
within  a  few  miles  of  the  San  Joaquin  river. 

Considerable  quantities  of  the  same  mineral  ai-e  known  to  esist  in  most  of  the 
mountains  which  have  been  examined  for  silver  in  Alpine  county,  among  the 
the  high  Sierras. 

Salphate  of  lirao,  in  the  form  of  alabaster,  is  fomid  in  Toolomne,  Los  Anyeles, 
Solano,  and  several  other  counties. 

Kear  Silver  City,  Story  county,  Nevada,  alahaster  of  groat  beauty  is  found, 
but  it  soon  crumbles  on  exposure  to  the  atmosphere.  In  1862  this  deposit  was 
quarried  as  marble.  It  was  soon  discovered  that  blocks  cut  froHi  it  fell  to  pieces, 
and  were  useless  for  building  and  ornamental  purposes ;  but  it  makes  good  plaster 
of  Paris, 

Beds  of  friable  salphate  of  lime  esist  in  the  vicinity  of  the  Sulphur  Springs, 
near  Red  Bluffs,  Tehama  county,  in  the  fomi  of  loose  grains,  deposited  by  the 
waters  of  the  thermal  springs,  which,  cover  acres  of  ground  in  the  vicinity.  All 
the  hot  springs  on  this  coast  deposit  sulphate  of  lime,  in  some  form  or  other. 

In  the  Granite  mountains,  between  Cliico,  in  Tehama  county,  and  Idaho,  there 
are  numerous  deposits  of  gypsum.  Anhydrate,  ot  dry  sulphate  of  lime,  is  fpnnd 
in  Plumas  and  Sierra  counties.  Professor  Whitney,  State  geologist  of  California, 
has  vaiious  specimens. 

Excellent  materials  for  the  manufiiotare  of  plaster  of  Paris  exist  on  this  coast. 
Considering  the  simpleness  of  its  preparation  it  is  remarkable  that  its  manu- 
facture has  not  been  attempted.  The  imports  of  plaster  of  Paris  amount  to 
about  6,000  barrels  annually  at  San  Francisco,  at  an  average  cost  of  $4  per 
barrel,  or  nearly  ®25,000  per  annum.     Nearly  all  imported  is  from  New  York. 

Dolomite  ob  Maghbsian  Limestone. — ^This  mineral  has  been  found 
drain"'  the  present  year,  on  the  Merced  river,  between  Horseshoe  Bend  and  Don 
Podi-os  bar.  It  is  fine  grained,  of  a  yellowish  gray  color,  having  much  the 
appearance  of  "Turkey  stone,"  and  is  prized  for  hones  for  shaapening  raaors, 
penknives,  &o.  It  has  been  mistaken  for  lithographic  limestone.  The  deposits 
are  abundant,  and  it  may  ultimately  be  found  an  impoi-tant  resonrce. 

Hydeaulic  Limestone. — California  coniains  deposits  of  this  valuable  mineral, 
of  good  quality.  The  best  known  are  found  in  a  rtuige  of  hills  at  the  back  of 
Benicia,  Solano  county.  Hydi-auUc,  or  Benicia  cement,  as  it  is  called,  is  made 
here  in  considerable  quantities,  a  company  having  been  incorporated  in  1860 
for  the  purpose  of  carrying  on  its  manufacture.  The  company  has  good  machinery, 
kilns,  and  the  necessary  aiTangemeut  for  making  several  thousand  barrels  per 
monUi.  An  impetus  has  been  given  to  this  business  bj^the  action  of  the  State 
harbor  commisMonei-s,  who  having  charge  of  the  construction  of  the  sea-wall,  in 
the  harbor  of  San  Frandsco,  have  nad  experiments  made  ivith  the  various  cements. 
The  Benicia  cement  proving  satisfactory,  has  been  selected  for  use  in  tte  wall, 
which  will  be  several  niUes  in  length,  and  of  great  depth  and  thiokness,  and 
wBl  consequently  require  many  thousand  tons  of  cement.  This  action  of  the 
oommissiona's  has  had  a  tendency  to  remove  a  prejudice  that  had  been  cultivated 
by  intei-ested  parties  against  the  California  cement.  The  imports  of  cement  have 
been  heavy  for  sevei^al  yeai-s  at  San  Francisco,  the  damp  nature  of  tlie  founda- 
tions in  the  business  portions  of  the  city  i-equirlng  the  bricks  or  stones  to, be  laid 
in  cement  for  several  feet  in  extensive  buildings.  In  1866,  23,812  barrels  were 
imported,  at  a  cost  of  $91,648.  During  the  first  six  months  of  1867-,  14,517 
bicrels  were  imported,  at  a  cost  of  $50,000.  These  flgui-es  show  the  impottance 
of  this  business,     . 

The  mineral  in  the  vicinity  of  Benicia  is  found  in  a  scries  of  deposits  extend- 
ing for  several  iniles.  Though  there  does  not  appear  to  be  any  regular  stratum 
of  it,  there  is  sufficient  to  last  for  many  yeai's,  should  the  consumption  reach  100,000 
barrels  annually.  OOolc 
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Hydraulio  limestone  is  a  sub-carbonate  of  lime,  ■whioh  owes  its  value  to  its  prop-  . 
erty  of  hartlening  under  water,  to  a  certain  proportion  of  clay  in  its  composition. 
Too  much  clay  causes  it  to  set  too  slowly,  while  too  little  renders  it  unfit  for  use 
as  a  cement.     It  is  necessary  to  make  tliie  explanation  to  render  the  following 
statements  intelligible : 

There  are  two  varieties  of  thie  mineral  at  Eenicia,  the  one  making  a  coment 
which  hardens  very  rapidly,  the  other  very  slowly.  Eipeiience  and  observation 
prove  that  a  combination  of  the  two  maies  a  hard,  durable  cement,  which  may  be 
regulated  to  harden  in  any  required  time.  Common  limestone  esists  near  the 
cement  rook.  Tlie  woikmeu  first  employed  in  mailing  the  cement,  not  being 
awai'e  of  the  difference,  mixed  all  together  in  the  kilns ;  the  consequence  was  to 
spoil  the  whole,  and  give  tho  product  a  bad  character  in  the  market.  But  the 
prooesSM  for  it^  preparation  are  now  better  understood,  and  the  workmen  more 
experienced.  Such  contaminations  are  avoided,  and  a  really  good  cement  is 
prepared. 

.  This  Eenicia  cement  stone  is  of  a  dark  yellowish  color,  speckled  with  black, 
tolerably  soft;  bi-eake  with  a  dull,  earthy  fracture,  without  any  appearance  of 
*iyBtalization. 

The  followmg  table  gives  the  results  of  some  of  the  experiments  made  with 
various  .kinds  of  cements,  to  test  the  time  each  reqnii-es  for  "setting"  in  the  air 
and  under  water; 


Time  setting    Time  Ketting 


Jst  quality  Eenicia  cement. ...... ....'-. 

2d  qualitj'  Bemuia  cement 

Mixture  of  both 

Bomou  cement 

Eastern  cement - 

Mixture  of  equal  parts  Bonicia  cement  and  sand 

Mixture  of  one  part  of  Bentda  cement  and  two  parts  sand-. 


This  cement  is  much  used  in  the  manufacture  of  drainage  and  water  pipes. 
There  are  several  factories  of  these  articles  in  California.  Miles  of  such  pipe 
are  laid  down  in  San  Francisco.  Other  places  in  the  Coast  range  and  foot  hills 
have  been  found  where  cement  stone  is  known  to  exist.  On  the  banks  of  Hos- 
pital creek,  a  few  miles  south  of  Corral  Hollow,  San  Joaquin  county,  there  is  a 
deposit  of  it  similar  in  appearance  and  oomptMiition  to  that  worked  at  Benieia. 

Within  the  past  few  months  a  hydraulic  limestone  has  been  discovered  in 
Washington  Tonitory,  on  the  Columbia  river,  abqut  seven  miles  north  from 
Astoria.  Works  are  in  course  of  erection  to  manufacture  cement  at  this  place. 
There  can  be  but  little  doubt  that  this  mineral  will  be  found  abundantly  all 


)ng  tUis  I 


t  whenever  an  intelligent  search  shall  be  made  for  it.     Tho  meta- 


morjiosiS  of  the  i-ocks  in  the  Coast  range  haa  been  of  a  natm-e  to  form  it  exten- 
sively. 

Okbgof. — Limestone  and  marble  are  not  so  abundant  in  this  State  and  the 
Territories  north  and  west  as  in  California.  As  mentioned  in  tho  report  on  iron, 
ihe  Oregon  smelting  works  have  to  import  the  limestone  used  in  that  establish- 
mwrt-fi-om  the  Island  of  San  Jnan.  'The  limestone  formation  extending  from 
Siskiyou  to  Los  Angeles,  in  California,  does  not  appear  to  extend  into  Oregon. 
At  all  events,  its  existence  has  not  been  reported. 
'  The  recent  discovery  of  a  bed  of  limestone  on  Beaver  ci«ek,  Clackamas  county, 
about  18  males  fi-om  the  Willamette,  is  considered  of  much  importance  by  the 
local  press.     It  is  presumable  this  mineral  is  scarce  in  that  part  of  Oregon. 
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Nevada. — In  addition  to  the  alabaster  mentionQd  al)ove,  in  Story  county, 
cement  rock  has  been  found  in  the  Pinewood  distidet,  Humboldt  county,  and  at 
many  other  places.  No  marble  has  thus  far  been  found  in  this  State,  but  there 
is  sufficient  carbonate  of  lime  in  other  forms,  in  nearly  all  pai-ts  of  it,  to  supply 
material  for  mating  lime  for  building  purposes, 

Bdhding  Matekials. — The  mountainous  nature  of  the  Pacific  coast,  and 
the  geological  formations  to  which  the  rocks  composing  the  mountains  belong, 
suggest  the  existence  of  a  groat  variety  of  building  materials.  Few  countries 
possess  greater  abundance  or  variety  of  these  materials  tiian  California,  and  there 
are  few  cities  in  the  United  States  where  equal  oppovtunilies  ai'e  afforded  for 
comparing  the  morite  of  tho  materials  used  in  other  countries  with  those  obt^ned 
at  home,  than  are  presented  at  San  Francisco.  In  the  early  days  of  this  city 
everything  was  imported,  from  bi-ead  and  clothing  for  its  inhabitants  to  lumber, 
briofc  and  stone  for  their  houses.  The  city  hall  is  built  of  Australian  freestone, 
several  of  the  b^fes  and  other  large  edifices  ai'e  built  of  China  granite,  and  there 
are  hundreds  of  steps,  pillai-s,  lintels,  and  other  portions  of  buildii^,  of  sand- 
stone and  granite  imported  fi'om  the  Atlantic  States  and  Europe,  The  founda- 
tions of  many  of  the  old  buildings  in  the  city  are  laid  on  imported  bricks.  None 
of  these  materials  are  found  to  be  as  durable  or  as  handsome  as  those  since  obtained 
in  California.  In  this,  as  in  other  mineral  resources,  the  cost  of  labor  and  trans- 
portation has  impeded  development.  It  is  only  under  favorable  conditions  that 
stone  for  building  will  pay  to  ship  to  San  Francisco  from  the  interior  of  the 
State;  while  the  cheapness,  excellence,  and  abundance  of  the  lumber,  and  the 
generaladaptabilityof  the  soil  for  the  manufacture  of  bricks,  cause  these  materials 
to  be  used  for  building  almost  everywhere  throughout  the  State.  The  intro- 
duction of  iron  mouldings  for  the  decorative  portions  of  large  structures  prevents 
a  demand  for  stone  for  such  purposes.  The  Bank  of  California  building,  at 
San  Francisco,  is  the  only  structure  of  cut  stone  of  any  magnitude,  outside  of 
the  government  fortifications,  on  the  Pacific  coast.  Under  such  circumstances 
little  attention  is  paid  to  opening  quarries  to  test  the  quality  of  the  stone.  The 
consumption  of  stone  is  confined  to  granite  for  curbing  and  paving  the  streets, 
and  the  basements  and  steps  for  a  few  of  the  more  costly  buildings  at  San  Fran- 

The  following  details  concerning  the  supply  of  building  materials  will  show 
how  varied  aad  valuable  they  are  in  California: 

&BABITB, — Quarries  of  this  rook  ai-e  in  nearly  every  county,  including  portions 
of  the  foot-hills  or  sierras.  But  as  none  of  them  are  convenient  to  railroads  or 
rivffl«,  except  the  following,  only  these  will  be  referred  to : 

The  oldest  and  best  knowii  is  located  near  Folsom,  Placer  county;  another 
quarry  worked  to  some  extent  exists  at  Natoma,  in  the  cafion  of  the  American 
river,  a  few  miles  fi-om  the  first;  another  at  Kocklin,  22  miles  from  Sacramento; 
and  a  foml3i  at  Penryn,  28  miles  from  that  city.  The  last  two  are  on  the  line 
of  the  Central  Pacific  railroad. 

There  is  a  mai'ked  difference  in  the  appearance  of  the  rock  from  these  several 
quarries.  That  from  Folsom  is  hard  and  dark,  containing  feathery  crystals  of 
black  hornblende  in  patches,  on  a  dark  bluish-gray  ground  of  quartz  and  feldspar. 
Very  little  mica  exists  in  any  of  the  California  granite.  That  from  Natoma  is 
as  dark  as  that  from  Folsom,  but  the  components  being  more  evenly  distributed 
gives  it  a  lighter  appearance.  The  stone-cutters  consider  this  the  best  reck  for 
smooth  blocks.  It  has  a  clean  and  fresh  appearance,  never  changing  color.  The 
granite  from  Sockhn  is  of  a  nearly  snowy  whiteness,  remarkably  fine  grained, 
and  free  from  stains  and  blotches,  and  is  susceptible  of  a  fine  finish.  The  upner 
portion  of  the  State  capitol  at  Sacramento  is  being  built  of  this  stone.  The 
mouldings  and  other  ardiitectm-al  ornaments  are  out  with  sharpness  and  elegance. 
The  lower  portion  of  the  structure  isbuilt  of  the  Folsom  stono,  which  has  a  dark 
anddingy  appearance  in  comparison  with  the  lighter  and  marble-like  stone  above. .  r 
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The  fortifications  in  conise  of  construotion  neai-  §an  FraMciaco  are  being  T)uilt 
of  Penryn  granite,  wjiictia  somewhat  darker  than  that  from  Eoclclin,  but  lighter 
tlian  the  others  described  above.  The  baBements  of^nearly  all  the  large  stores 
and  warehouses  in  San  Francisco  are  built  of  Folsom  rook.  The  quarries  at 
Socklin  ate  very  estensive.  It  is  possible  to  break  off  blocks  of  large  dimen- 
sions— masses  100  feet  long  by  100  feet  deep,  and  10  feet  thick,  have  heon 
quarried  oat  and  afterwai-ds  split  into  smaller  blocks,  of  any  required  thickness, 
across  the  grain,  by  means  of  gads  and  sledges.  The  rock  spltte  evenly.  There  is 
a  body  of  this  rock  Beveral  miles  in  length  and  breadth  and  of  unknown  depth. 

In  San  Frandsco  aie  10  stone-yai-ds,  at  which  about  350  men  are  employed 
dressing  and  trimming  granite  for  building  and  paving  purposes.  These  yards 
nse  about  400  tons  of  -stone  per  monti.  The  curbs  and  cros^ogs  of  the  principal 
streets  are  made  of  this  rook.  There  are  20  miles  of  such  curbing  and  erosa- 
walks.  The  Central  Paeifio  railroad  carries  about  5,000  tons  of  granite  from 
Rocklin  and  Penryn  to  Sacramento,  the  greater  portion  of  Ti^hich  is  brought 
tb  San  Francisco  by  schooners.  About  1,000  tons  per  month  are  brought  from 
th<!  qrtames  at  Folsom  and  Natoroa. 

The  price  of  granite  at  San  Francisco  is  $1  50  per  cubic  foot,  or  $21  per  ton 
in  blocks  delivered  at  the  wharf.  The  cost  of  trimming  it  is  high;  stone-cutters 
being  p^d  $4  per  day  in  gold  for  nine  hours  work. 

Sakdstohes,  &C. — Brown  stone  of  good  qnality  for  building  purposes  is 
quanied  near  Hayward's,  Alameda  county.  Some  of  this  stone  is  used  in  tlie 
oity  cemeteries  as  bases  for  monuments  and  for  building  vaults.  Itg  sombre 
appearance  is  considered  an  advantage. 

Greenish-gray  sandstone  is  obtained  from  Angel  island,  in  the  Bay  of  San 
Francisco.  Of  this  beafltiful  stone  the  new  building  of  the  Bank  of  Cahfomia 
has  been  built.  The  scroll-work  and  scalpturo  on  the  front  are  fine  and  smooth 
in  outline  as  if  cut  in  maiWe,  while  the  color  is  soft  and  pleasant  to  the  eye. 
Each  pillM',  hntel,  and  post  of  the  doors  and  windows  is  formed  of  a  single  block, 
some  of  them  10  feet  in  length.  The  wheels  used  in  the  linseed  oil  factory  at 
Steamboat  Point  are  also  made  of  Angel  Island  stone.  These  wheels  are  seven 
feet  in  diameter  and  18  inches  thick,  each  weighing  five  tons. 

In  several  of  the  interior  counties  are  deposits  of  a  variety  of  trachyte,  form- 
ing portioaa  of  table  mountain,  which  make  good  materials  for.  buildings.  It 
is  generally  of  a  pinkish  or  gray  color,  fine  in  grain,  and  when  first  talten  irom 
the  quany  is  sufficiently  soft  to  be  trimmed  with  a  common  hatchet,  but  a  few 
months'  exposure  to  the  air  renders  it  quite  hard,  A  valuable  deposit  is  found 
near  Mokelumne  HUl,  Calaveras  coanty.  Wells  &  Fargo's  office,  several  hotels, 
and  other  bnildings  in  that  town  are  made  of  it.  Some  of  these  buildings  are 
14  yeai's  old,  and  the  stones  in  them  retmn  the  marks  and  edges  as  when  first 
made. 

A  quarry  of  fi-eestone,  of  a  pale  drab  color  and  fine  texture,  is  found  near 
Marsh's  creek,  sis  miles  from  the  Mount  Diablo  coal  mines. 

Near  the  Meitied  river,  in  Mariposa  county,  on  the  road  between  Bear  Valley 
and  Stockton,  there  are  beds  of  fi-eestone  well  adapted  to  bnUdJng  purposes. 
The  stone  is  of  a  pleasant  pinkish  tint,  'with  wavy  fines  of  brown  and  purple, 
and  is  compact  and  stands  exposure  well.  With  cheap  transportation  it  would 
become  a  favorite  for  many  purposes,  as  it  can  he  cut  cheaper  than  granite,  and 
is  better  adapted  to  building  than  marble,  and  is  more  elegant  and  durable  than 
brick. 

Beicks, — The  manufacture  of  bricks  is  carried  on  extensively  in  nearly  every 
county  in  the  State.  The  tough  clay  of  the  Sacramento  valley  probably  makes 
the  beet.  Some  of  the  earth  used  in  one  or  two  localities  along  the  coast  in 
early  times,  contained  a  per  centum  o£  soda  and  potash.  Such  bricks  are  ill- 
suited  for  a  climate  as  humid  as  that  of  San  Francisco.  The  moisture  causes 
the  alkali  to  exude,  injuring  the  paint  or  plaster  with  which  the  bricks  ai-e  covered. 
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TIio  consumption  of  brides  at  San  FmnciBCo  amounts  to  about  100,000,000 
annually.  The  avei-age  price  i a  $lg  per  1,000.  About  20,000,000  are  used 
annually  in  the  interior  of  the  State,  at  an  average  eost  of  $16  per  1,000.  TJnril 
recently  the  bricks  made  were  the  prodnot  of  hand  labor.  A  brick-making 
machine  was  introduced  ifl  July,  1867.  The  increase  of  building  consumes  afl 
that  are  made.  The  city  corporation  uses  many  millions  annually  in  the  con- 
struction of  sewers,  of  which  there  are  10  miles  within  the  city  limits. 

Roofing  Slates. — ^Notwithstanding  the  abundance  of  s!at«  on  this  coast, 
but  little  of  it  fit  for  roofing  purposes  has  thus  far  been  found.  Tho  use  of 
shingles,  asphaltum,  and  tin  for  roofing,  which  are  so  much  cheaper  and  lighter 
than  slate,  is  almost  general,  so  that  bat  little  inducement  is  held  out  to  fureieh 
elate.  In  1865  a  company  was  organized  in  Amador  county  for  the  purpose  of 
working  a  slate  quarry  found  in  that  county.  Experienced  Welsh  slaters  were 
interested  in  the  enterprise.  They  say  the  Amador  slate  is  quite  equal  to  any 
foQird  in.  Wales.  The  causes  above  stated,  together  with  the  cost  of  labor  and 
transportation,  rendered  the  enterprise  unprofitable,  and  it  was  abandoned.  No 
doubt  a  proper  search  would  result  in  the  ifiscovery  of  an  abundant  supply  of  roof- 
ing slates  on  this  coast. 

Steatite,  oe  Soapstoke,  though  not  strictly  a  building  material,  is  classed 
under  this  head  because  it  is  valuable  in  various  departments  of  ai'ts  and  man- 
ufaotui'es.  There  are  localities  in  all  tho  States  and  Territories  on  this  coast, 
except  Arizona,  where  this  rhineral  is  known  to  exist  in  great  abundance,  but 
its  consumption  is  limited  at  present.  Only  one  or  two  deposits  are  found  pro- 
fitable to  work,  and  these  only  to  an  inconsiderable  extent.  There  is  but  one 
establishment  on  the  coast  for  the  manufacture  of  articles  from  soapstone.  This 
is  at  San  Francisco,  where  it  was  commenced  in  1866.  '  As  mai'ble  can  be  obtained 
cheaper  than  this  stone,  its  use  is  confined  to  blocks  for  lining  furnaces,  slabs 
JbrtliechemicalworkSj-liningsforstoveSjbedBforovens,  &c.  Its  peculiar  property 
of  standing  a  high  temperature,  and  retaining  tlie  heat  a  long  time,  makes  it  val- 
uable fpr  such  purposes.  About  200  tons  are  used  at  San  Francisco  annually ; 
part  of  it  in  the  form  of  powder  by  soap-makers,  chemists,  boot-makers,  Jmd  others. 
Twenty  tons  of  this  powder  are  sold  annnally  at  S3  per  100  pounds.  The  prico 
of  tho  stone,  in  blocks,  is  $4  80  per  cubic  foot,  or  $40  per  ton.  In  slabs  of  one 
in(:h  thick,  75  cents  per  snperfiojal  foot. 

Most  of  that  used  at  Sau  Fiunoisco  is  brought  from  near  Placerville,  EI  Dorado 
county,  where  the  company  owning  the  fe«tory  have  a  claim  containing  3,000 
feet  in  length  on  a  bed  of  this  material  363  feet  mde,  and  there  ate  "extenwons" 
OB  the  same  "  lead  "  for  miles  on  both  sides  of  the  original  claim.  Other  quarries 
ai'e  worked  to  some  extent — one  near  Sonera,  Tuolumne  county;  another  on 
Santa  Oatalina  islaod,  off  the  southern  coast,  near  Santa  Barbara;  another  on 
the  south  of  the  Sap  Jos^  valley,  neai-  the  city  of  San  Jos^,  in  Santa  Clara 
county;  another  at  Copperopolis,  in  Calaveras  county,  &c. 

The  cost  of  transportation  from  Placerville  amounts  to  $12  per  ton  for  freight 
alone,  divided  m  follows;  For  hauling  by  team  from  quaiTy  to  rdlroad,  nine 
and  ahalf  miles,  3S6  per  ton;  by  railroad  to  Sacramento,  40  mUes,  $4  per  ton; 
to  San  Francisco  by  steamer,  $2  per  ton. 

The  California  steatite  is  superior  to  that  obtained  in  the  Atlantic  States  or 
Europe  for  many  important  pnrposes.  It  contains  neither  mica  nor  iron,  Tho 
Golden  City  Chemical  Works,  an. extensive  establishment,  uses  steatite  to  line  tho 
joiorts  for  distillation  of  nitric. and  sulphuric  acids.  When  commencing  opera- 
tions this  company  imported  steatite  from  New  'York,  which,  owing  to  its  con- 
taining mica  and  iron,  was  soon  destroyed  by  the  fumes  of  tho  adds.  Induced 
to  try  some  of  the  Oalifomia  stone,  it  was  found  to  last  for  a  long  tiajie,  the  acids 
having  but  little  effect  on  it. 

Don  Abel  Steams  states  that  when  he  came  to  California,  in  1885,  the  com- 
mon people  cooked  their  food  in  vessels  made  of  this  stono,  which  is  abundant 


oo^^lc 


250  EESOXJECES  OF-  STATES  AND  TERRITORIES 

in  all  the  aouthem  countiea,  and  almost  as  soft  as  wood.  These  "crocts"  were 
made  of  various  sizea,  uaually  about  an  inch  tliiok  on  tlie  sides  and  two  inches 
on  the  bottom.  Such  vessels  are  occasionally  found  by  the  surface  miners  in 
varions  tiarts  of  the  State.  Parcels  of  California  steatite  have  been  exported  to 
China,  where  it  is  used  for  vaiious  purposes. 

The  furnaces  at  the  copper-smelting  works  at  Aubrey  City,  Arizona,  are  lined 
with  steatite  taken  from  Santa  Gatalina  islan<I. 

ClATS. — Under  this  heading  will  be  included  materials  used  in  the  manufac- 
ture of  pottery,  glass,  colors,  &o. 

As  already  stated,  reference  can  only  be  made  to  such  products  of  the  earth 
as  are  of  immediate  economical  importance.  Many  minerals  of  interest  and 
prospective  value  must  necessaiily  bo  passed  without  notice,  and  several  articles 
of  dissimilar  natures  are  included  under  one  head,  for  the  purpose  of  securing 


Clay,  suitable  for  the  manufacture  of  fire-bricks,  is  found  beneath  the  coal  in 
the  Mount  Diablo  coal  mines,  irt  Contra  Costa  county ;  at  Grass  Valley,  Nevada 
county ;  near  Colusa,  Colusa  county,  and  at  other  places  in  Caljfoniia,  Nevada, 
and  Oregon. 

Clay  suitable  for  potteiy  is  found  near  Marsh's  creek,  six  miles  west  of  the 
Monnt  Diablo  ooal  mines  ;  also  at  Pratt's  Hill,  near  lone  City,  Amador  county, 
in  the  foof>hills. 

The  manufacture  of  pottery  is  carried  on  to  some  extent  in  all  the  Pacific 
States  and  Territories.  In  California  there  are  factories"  of  earthen^vare  at  San 
Francisco  ;  Antioch,  Contra  Costa  county;  San  Antonio,  Alameda  county;  Mon- 
terey, Sacramento,  San  Jos^,  Santa  Clara  county,  and  at  several  other  places. 
In  Nevada  there  is  a  pottery  near  Virginia  City,  at  which  brownstone  wai-e  is 
made  from  clay  obtmued  in  the  vicinity.     There  are  several  potteries  in  Oregon. 

The  establishment  at  Antioch  was  commenced  in  1867.  Varions  kinds 
of  earthenware,  both  coarse  and  fine,  aro  made  here.  It  gives  employment  to 
about  a  dozen  raoalders  and  throwers,  and  a  number  of  laborere.  The  pottai's 
work  by  contract,  earning  from  $3  to  $7  per  day,  according  to  their  industry  and 
the  description  of  wares  made. 

The  cosmopolitan  character  of  the  population  of  California  is  singnlarly  illus- 
trated by  the  articles  made  at  this  pottery.  The  French,  German,  Mexican, 
RuBaan,  Chinese,  and  other  nationalities  represented  here,  each  reijnh-e  differ- 
ently-shaped crocks  and  pote  in  their  culinary  and  other  domestic  arrangemento. 
The  storehonse  of  the  pottery,  in  which  a  stock  of  these  goods  is  kept,  presents 
a  curious  medley  of  bddly-shapod  articles  made  from  designs  to  suit  the  tastes 
of  all  classes  of  customers. 

Some  of  the  moulded  teapots,  jugs,  and  water-pitchers,  made  in  imitation  of 
French  and  English  ware,  are  very  handsome,  and  exhibit  the  excellence  of  the 
material  used  as  well  as  the  skill  of  the  workmen.  Fancy  articles  of  many 
kinds,  cornices  and  monldings,  crucibles,  muffles, -fire-bricks,  and  tiles,  drainage 
pipes,  and  a  variety  of  other  articles  used  by  the  local  manufactories,  are  made 
here. 

The  clay  is  obtained  from  the  deposit  which  underlies  the  coal  at  Mount  Diablo. 

The  pottery  at  San  Fi-andsco  is  located  at  the  Mission.  Stoneware  and  ntenals 
Hsed  by  refiners,  assayers,  metallurgist^  artists,  and  manufacturers  are  made  here. 
The  clay  is  obtained  from  a  deposit  neai-  Michigan  Bar,  Sacramento  county. 

There  is  a  bed  of  good  fire-day  near  Cfrass  Valley,  Nevada  county. 

KaoIxIBt. — Depofflta  of  this  clay  are  found  ia  Marin,  Amador,  Tuolumne, 
Calaveras,  and  several  other  ooanties.  It  exists  in  many  places  in  the  coast 
range,  the  foot-hills,  and  the  high  Sierras.  One  of  the  most  noted  of  these 
deposits  is  at  Michigan  Bar,  Saci-amento  county.  In  EI  Doi'ado  county  there  ia 
a  pecnliax  deposit  of  pure  white  clay,  formed  by  the  decomposition  of  the  granite 
in  the  vidnity,  which  ia  well  adapted  to  the  manufacture  of  porcelain. 
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Pipe  Cl,a.T. — This  material  has  been  found  near  Dutoli  Flat,  Placer  county, 
andat  San  Jose,  Contra  Costa  county;  also  in  Tuolumne,  Amador,  and  Calaveras 
oouuties,  and  at  several  other  localities  in  the  Coast  range  and  foot-hills.    , 

CoLOSiNG  Earths,  &c. — Terra  de  sienna,  umher,  red,  yellow;  and  other 
ochreouB  coloring  earths,  are  found  in  ahundance  and  purity  in  many  plac^ 
in  the  Coast  range  and^  foot-hillB  of  California.  Several  deposits  have  been 
opened.  The  colors  prepared  from  them  are  varied  and  excellent.  The  limited 
market  for  their  sale,  and  the  importations  from  the  Atlantic  States  and  Enrope, 
render  their  manufacture  on  a  large  scale  unprofitable,  though  eonsidemble  quan- 
tities are  used  by  the  local  painters  and  others. 

The  most  noted  of  these  ochreous  deposits  was  discovered  in  1860,  near  the 
town  of  Martinez,  Contra  Costa  coanty.  Sis  woll-defined  beds  of  ochre  have 
been  fonnd  in  this  locality,  which  range  from  10  to  20  feet  thick,  and  extend 
from  El  Humbre  creek  to  San  Pablo  bay,  a  distance  of  six  miles.  In  1862 
a  company  was  organized  to  mate  colors  fi-om  these  materials.  A  factory,  with 
a  20-horso  power  steam  engine,  for  grinding  the  colors,  was  erected,  and  about  100 
tons,  of  as  many  as  84  tints,  from  white  to  black,  embracing  a  pale  buff  and 
bright  vermilhon,  were  prepared.  But  the  causes  above  mentioned  rendered  the 
enterprise  unprofitable,  and  it  was  abandoned  within  a  year  of  its  commencement. 
Some  of  the  colors  made  are  as  bright  to>day  as  when  firet  prepared. 

In  1866  a  deposit  of  terra  de  sienna  was  found  on  Gold  gulch,  about  six  miles 
fi'om  San  I^renzo,  Santa  Clara  coanty  T  11  w  hre  is  found  in  the  same 
locality. 

There  are  bodies  of  coloring  earth  d  p  rpl  and  white,  about  five  miles 
west  of  lone  City,  Amador  county,  1 1  h  f  m  a  [  rtion  of  what  is  known  as 
Pratt's  Hill,  a  promontory  extending  n  d  tance  to  the  Sacramento  valley 
from  the  foot-hills.  i 

Beds  of  sienna. and  nmber  exist  in  th  m  unta  n  the  vicinity  of  Saa  Jose, 
Santa  Clara  county.     Puller's  earth  is  found  in  the  same  locality. 

Eed  ochre  is  found  on  Bed  Eoek,  in  the  harbor  of  San  B'ranciHeo,  and  at  other 
places  along  the  coast. 

The  above  localities  are  nam.6d  because  the  materials  foimd  in  them  have  been 
used  and  are  known  to  be  vsiluable.  But  there  are  many  localities  where  color- 
ing earths,  clays,  &c.,  are  known  to  exist,  which  are  omitted  because  they  have 
not  been  developed. 

Sands, — Since  the  introduction  of  the  manufacture  of  glass  at  San  Pranoisco, 
the  quality  of  the  sand  along  the  coast  has  been  tested  in  order  to  obtain  a  sup- 
ply of  such  as  ia  best  adapted  to  this  business.  Much  of  the  sand  obtained  along 
the  shores  of  the  harbor  of  San  Francisco  contains  too  much  iron  to  be  used  in 
making  glass.  Kear  the  harbor  of  Monterey  there  is  an  eshanstleBS  supply,  fi«e 
from  impurities. .,  The  sand  used  by  the  glass  factories  is  imported  chiefly  from 
this  place.  A  small  quantity  is  obtained  along  the  bay  shoi-o.  in  Alajneda  county, 
near  Oakland.  Eight  miles  north  of  Santa  Cruz  there  is  a  hill  of  white  sand 
well  adapted  to  glass-making,  being  fi^ee  from  iron  and  manganese. 

The  sand  dunes,  which  foiin  a  pecoliar  feature  in  the  scenery  at  some  points 
in  the  bay  of  Sari  Fi-anciseo,  do  not  contra  materials  suitable  tor  glass-making.  ■ 
The  pinky  hue  of  these  dimes  is  imparted  by  the  grains  of  iron  they  contain. 
They  are  not  without  value  nevertheless.  Parties  owning  them  make  as  large 
a  Msvenue  from  their  product  as  is  derived  from  equal  quantities  of  fertile  soil. 
This  sand  is  adapted  to  building  purposes,  for  which  it  is  used.  Small  vessels 
are  employed  iu  carrying  it  to  Napa  and  other  counries  where  suitable  sand 
is  scarce.  Such  vessels  aie  charged  $5  per  cai-go.  It  sells  at  $1  50  per  ton  to 
briokmakers  and  builders  in  the  inferior. 

The  consumption  of  sand  for  glaps-making  is  considerable.  Two  glass  works 
at  San  Pranciseo  make  $350,000  of  glassware  annually,  giving  employment  to 
about  15Q  men  and  boys.    These  works  make  nearly  all  the  wine  bottles,  carbom     i 


252  RESOURCES  OP  STATES  AND  TEERITOEIES 

demijohns,  pickle,  epice,  waA  saiic*  bottles,  &c.,  used  in  California.  Tficy  also 
make  Jjmip  chimneys,  viala,  and  chemical  glasses.  Tlie  Pacific  Glass  Works 
was  established  in  1860,  and  has  been  enlarged  daring  1867,  It  recently  made 
12  retorts  of  white  glass  for  one  of  the  local  chemical  works,  each  of  which  holds 
SO  gallons;  and  24  others  of  16  gallons  eaeh,  for  another  chemical  establish- 
ment. These  operations  show  the  capacity  of  the  glass  works,  as  well  as  the 
extent  of  the  chemical  pi^eparations  mafle  in  San  Francisco.  Glass  for  the  light- 
houses in  this  district  was  made  at  one  of  these  faotorira.  Preparations  are  nearly 
complete  for  mannfactniring  window  and  plate-glass. 

Plumbago,  OE  Blacklbad. — This  mineral  is  found  in  several  li)ca]ities  in 
California  and  Nevada-  The  lai'gest  deposit  exists  newr  Sonoi-a,  Tuolumne  county. 

As  the  exports  from  that  place  have  recently  assumed  some  commercial  import- 
'  ance,  a  deaeiiption  of  the  principal  mine  there,  and  of  the  process^  used  to  pre- 
pare the  lead  for  market,  may  be  interesting. 

The  Eueeka  Plumbago  Mine  was  discovered  by  its  present  awners  in 
1853,  while  they  were  working  a  placer  mine  in  the  vicinity.  Its  value  was 
not  asoei-tained,  however,  till  1865,  when  a  process  was  discovered  by  which  the 
earthy  matter-  with  which  the  mineral  is  contaminated  near  the  surface  could  be 

Xated. .  Since  that  discovery,  several  Lopdred  tons  of  plumbago  have  been 
3ted,  neaily  all  of  which  has  been  exported  to  England,  France,  and  Ger- 
many, thedemandbeingvorylimitedin  California.  'Hieretumsfrointhesb'proents 
to  Europe  have  been  satid'actory.  The  work  of  development  has  einee  been 
carried  on  successfully.  The  exports  to  Liverpool  amoacted  to  300  tons  between 
July  and  September,  1867,  the  estimated  value  of  which  is  $100  per  torn  Thei'e 
is  some  plumbago  at  present  in  course  of.  shipment.  The  total  quantity  sent 
from  the  mine  up  to  1st  of  September,  1867,  was  about  500  tons. 

The  Mine. — The  lode  or  vein  from  which  this  mineral  is  obtained  extends 
about  4,000  feetinanorilieasterly  direction,  conformable  to  the  general  etratiflca- 
tion  of  the  country,  and  ranges  from  20  to  40  feet  in  width.  It  is  considerably 
broken  up  and  mixed  with  the  stuTOnnding  earth  and  rock  to  the  depth  of  30 
feet  from  the  surface.  Eelow  this  it  appears  to  be  well  defined  between  walls  of 
sandstone  and  claystone.  It  ifips  irregulaily  to  the  east,  in  some  places  being 
neai-ly  vertical,  at  others  lying  at  various  angles.  The  northern,  or  under  side, 
rests  on  a  stratum  of  coarse,  pliable,  yellow  sandstone,  which  is  much  broken 
near  the  surface,  but  is  compact  and  solid  at  a  depth  of  30  feet.  The  upper 
side  is  enclosed  in  &  soft  clay  slate,  which  rapidly  disintegrates  npon  exposure  to 
the  atmosphere,  but  is  sharply  defined  and  hard  below.  The  lode  is  frequently 
divided  by  lenticalar  masses  of  this  clay  slat«,  from  a  few  inchesto  several  feet 
in  thickness,  which  have  their  longer  axis  in  the  same  direction  as  the  lode.  It 
is  also  divided  by  lateral  dikes  of  sandstone,  similar  in  appearance  to  the  under- 
lying wall  rock,  but  harder.  The  whole  formation  abuts  on  the  ei"oded  carbon- 
iferous limestone,  which  forms  a  peculiar  feature  in  the  geology  and  topography 
of  that  section  of  the  foot-hills  which  embraces  Tuolumne,  Calaveras,  and  Ama- 
dor counties. 

A  shaft  sunk  on  the  lode  to  the  depth  of  65  feet,  revealed  the  fact  that  the 
mineral  is  purer  and  more  solid  at  that  depth  than  near  the  surface.  At  the 
greatest  depth  reached  it  was  found  to  be  35  leet  wide,  and  much  of  it  snffioiently 
pure  to  be  shipped  without  any  preparation. 

Peocessbs  foe  Cleaning  the  Ore. — As  stated  above,  a  great  portion  of  the 
mineral  taken  out  below  the  surface  influences  is  shipped  without  any  prepara^ 
tion  whatever.  Two  laborers  extract  and  sack  about  two  tons  of  the  pure 
material  daily.  Such  of  it  as  is  contaminated  by  admixture  with  the  wall  rock  or 
the  enclosed  masses  of  clay  date  is  wheeled  out,  washed,  and  dried  before  ship- 
ment. ■  All  the  operations  in  the  mine  ai-e  carried  on  in  open  outs ;  everything 
taken  out  fi'om  the  auiface  do^vnwardff  being  washed  that  is  not  pure  enough  to 
ship  without  such  preparation. 
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The  Separating  Wpees. — These  consist  of  reservoirs,  settling  vats,  and 
drying  frames.  The  cMef  wasliing  apparatns  consists  of  a  sort  of  aiTastra,  or 
puddling  machine,  having  a  bod  gO  feet  in  diameter,  with  water-tight  sides  three 
feet  high,  la  the  centre  of  this  vat  is  a  stout  upright  peat  with  four  arms  set  at 
right  angles,  to  which  are  attached,  by  ohaina,  four  wooden  frames  with  oaken 
teeth;  like  i-oaghly  made  harrows.  The  teeth,  or  pegs,  are  only  intended  to  stir 
up  the  materids,  which  readily  eeparato  in  water.  To  gilnd  them  would  render 
the  separation  diffioult.  A  small  wat«r-wheel  sets  this  apparatus  in  motion,  and 
separates  about  50  tons  daily,  the  average  of  which  produces  30  per-  cent,  of  pure 
graphite,  which  is  sepaxated  by  passing  a  small  stream  of  water  througli  the 
machine.  The  graphite,  being  finer  andUghter  than  thesand  and  slate,  isheld  sus- 
pended near  the  surfivce  of  the  water,  which  passes  out  through  a  shallow  ^out 
■  near  the  top,  taking  the  graphite  with  it,fiaHinggentIy  intoa''saaid  box,"alonff, 
shallow  trough,  in  which  any  i-emaining  impurity  is  precipitated.  From  this 
box  the  water  containing  the  fine  particles  of  graphite  is  conveyed  by  iron  pipes 
into  large  reservoirs  capable  of  holding  from  3  to  20  days'  production.  After 
remaining  ia  these  reservoirs  for  about  24  hours,  the  graphite  subsides  to  the 
bottom  in  the  form  of  a  black  slum,  the  water  above  being,  quite  clear ;,  this  is 
let  off  by  means  of  suitable  aiTauffements  for  that  poi-pose,  till  the  sediment 
is  only  sufficiently  fluid  to  flow,  when  it  is  i-un  into  a  series  of  sliallow  vats 
avTanged  conveniently  iux)und  the  reservoira.  An  exposure  to  the  sun  for  34 
hours  in  these  vats  is  sufficient  to  dry  it  to  the  consistence  of  tough  clay,  when 
it  is  out  up  into  irreguhttly-shaped  blocks  and  placed  on  wooden  staging  for  a 
few  hotuB  and  becomes  hard  and  dry,  and  is  then  put  up  in  sacks  weighing  about 
300  pounds  each. 

The  capacity  of  the  works  at  present  is  sufficient  to  turn  out  500'  tons  per 
month,  but  it  can  be  indefinitely  extended  to  meet  the  demand.  In  addition  to 
the  puddling  machine  there  ai'o  sevei^al  small  separating  apparatuses,  which  are 
worked  by  hand,  producing  about  five  tons  of  blacklead  per  week. 

The  labor  on  the  mine  is  performed  by  Chinamen,  of  whom  there  are  about 
30  employed,  who  are  each  paid  $8  per  week  without  board. 

A  gi-eat  waste  of  mateJJal  occurs  from  the  want  of  experience  in  working; 
still  the  inine  is  profitable. 

THa  Costs  of  Peoduction. — Tho  ownei-s  estimate  the  costs  for  excavating, 
washing,  drying,  and  bagging  the  pure  material  at  SI  per  ton.  The  sacks  used 
cost  about  $3  for  each  ton.  Freight,  by  teams  to  Stockton,  the  head  of  navigar 
tion  on  the  San  Joaquin  river,  ranges  from  $8  to  $9  per  ton,  (the  distance  is 
about. 65  miles;)  from  Stockton  to  San  Francisco,  by  steamer,  $1  50  per  ton; 
by  sailing  vessels,  $1  per  ton ;  from  Sau  Francisco  to  Liverpool,  whence  all  that 
can  be  prepared  is  sent,  the  fr-eight  is  from  tl2  50  to  $14  per  ton,  or  thus: 

Cost  ofpreparalion  per  ton. $1  00 

Bags,  per  Kin 2  00 

Freight  to  Stockton,  per  ton 9  00 

Freight  to  Son  Francisco,  per  ton 150 

Freight  to  Liyerpool,  per  ton 14  00 

Commisaiona,  insurance,  &C.,  per  ton 13  50 

Total  eoBls 40  00 

Its  market  price  is  about  $100  per  ton. 

Other  Deposits  op  GiiApniTE. — Other  bodies  of  this  mineral  are  found  in 
California  and  Nevada,  but  they  are  all  insignificant  in  value  when  compared  to 
that  above  desciibed.  Among  them  is  one  within  the  limits  of  the  city  of  Sonora, 
about  a  mile  south  from  the  Eureka  mine.  This  has  been  worked  to  some 
extents  It  is  probably  part  of  the  main  lode.  There  is  anothei-  body  of  it  oa 
Jarvis's  ranch,  near  Gold  Springs,  about  four  miles  north  horn  the  Eureka,  a' 
supposed  to  be  a  portion  of  the  main  lode.     It  lias  not  been  examined  si  "" 
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to  test  ita  extent.  Small  deposits  of  this  mineral  ai'e  found  in  Maiin,  Plumas, 
and  SieiTa  counties. 

A  body  of  metamoi-pliosed  lim6stone  exists  on  the  border  of  Tomales  bay,  in 
the  Coast  range,  which  oontMns  graphite  in  thin  scales.  There  js  a  somewhat 
familar  deposit  near  Summit  City,  Alpine  county,  among  the  lofty  poaks  of  the 
Sierra  Nevada. 

Another  body  of  plumbago  is  found  near  Fort  Tejon,  at  the  junction  of  the 
Coast  range  and  Sierra  Nevada, 

The  aiuToyors  engaged  by  the  Central  Pacific  Railroad  Company  report  the 
existence  of  this  mineral  in  the  Truckee  canon,  Nevada,  also  near  Crystal  peak. 
It  has  also  been  found  in  Storey,  Washoe,  Ormsby,  and  Lander  oonnties,  in  that 
State,  but  generally  of  an  inferior  quality,  though  but  little  efibrt  has  been  made 
to  test  the  quality  below  the  surfcee. 

Impoetaitce  of  Geaphite  in  the  Arts. — Reference  to  some  of  the  pur- 
poses for  which  this  mineral  is  used  in  the  arts  and  man\'!i'acturea  will  exhibit  the 
infljience  a  full  supply  of  it  will  have  on  these  important  branches  of  industry. 

The  manufacture  of  blacklead  pencils  gives  employment  to  thousands  of  per- 
sons in  Europe,  Millions  of  these  indispensable  articles  are  annually  imported. 
No  suitable  material  for  their  mauufacture  has  heretofore  been  discovered  in  our 
own  dominion. 

,  Cmciblos  made  of  this  material  are  indispensable  for  melting  gold  and  silver, 
because  they  withstand  the  high  temperature  necessary  to  melt  these  metals,  and 
do  not  absorb  the  metal.  It  is  also  used  in  tho  manufacture  of  gunpowder. 
By  coating  the  grains  with  graphite  they  are  not  only  polished,  but  their  explo- 
sive power  is  greatly  increased.  Good  blasting-powder  conttuns  nearly  one-tenth 
of  its  weight  in  graphite. 

It  is  also  of  importance  in  tho  art  of  clectrotyplng,  being  one  of  tho  best  tno(vn 
conductors  of  electricity  for  that  purpose. 

It  is  employed  as  an  anli-friction  for  the  bearings  of  heavy  machinery. 

Also,  for  covering  tho  moulds  for  u-on,  brass,  and  bronze  castings,  imparting 
a  smooth  surface  to  these  metals,  and  for  numerous  other  purposes  not  necessary 
to  paitioulfuize. 

So  much  importance  is  attached  to  the  supply  of  this  mineral  in  Europe,  that 
in  I860,  when  a  Mr.  Brookedon  invented  a  process  by  which  the  powder  from 
tlie  European  mines  was  solidified  by  hydmulic  pressure,  he  was  hailed  as  a 

EabUo  benefactor,  and  was  honored  by  special  marks  of  distinction  from  the 
ighest  scientific  associations  and  many  of  the  crowned  heads  of  Eiwopo. 

The  plumbago  obtained  in  California  is  so  much  finer  and  purer  than  that 
prepared  in  Europe,  that  a  demand  for  it  has  already  been  created. 

When  it  is  taken  into  consideration  that  the  same  pressure  (50,000  tons)  used 
to  solidify  the  powder  of  graphite  will  also  solidify  iron  filings,  pulverized 
anthracite,  and  other  impurities,  it  will  he  perceived  that  such  a  process  affords 
a  convenient  means  for  adulteration  ;  while  the  simple  but  effective  process  used 
in  Oalifoi'nia  leaves  the  graphite  pure.  This  mineral  will  probably  become 
in  time  an  article  of  export. 

Salt. — Next  to  coal,  nomineralismorenece^ary  to  the  prosperity  of  a  State 
than  salt.  Of  this  article  the  States  and  Tenitories  on  the  Pacific  coast  possess 
an  abundance.  But  for  the  high  price  of  capital  and  labor,  and  the  difficulties 
of  transportation,  it  might  be  produced  as  cheaply  here  as  ia  other  parts  of  the 

The  following  statement  ivUl  convey  an  idea  of  the  number  of  salt  depceits 
on  this  coast  and  tho  extent  of  their  development. 

Salt  US  Calitoeiiia. — The  product  at  present  reaches  about  35,000  tons 
anmjally,  about  three-fourths  of  which  is  made  in  Alameda  county,  on  the  eastern, 
side  of  the  bay  of  San  Francisco,  where  there  aro  worts  for  concentrating  and 
evaporating  the  waters  which  cover  the  marsh  land  in  that  locality.    These  works 
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extend  from  Centroville  totho  San  Lorenzo  ci'eek,  a  distance  of  fifteen  milea. 
They  are  the  property  of  17  companies,  and  some  individuals.  The  aggregate 
capital  invested  is  about  $1,300,000,  One  hundred  laliorers  are  employed  in  the 
buHneas  durii^  the  season.  The  works  are  such  as  are  ustmlly  constracted  for 
obtaining  salt  from  sea  water,  and  do  not  reqiiiro  special  deaoription.  Till  recently 
the  salt  collected  was  of  aa  inferior  quality,  but  experience  Las  effected  an 
anpTOvemeiit,  Tliere  are  sis  steam  mills  in  San  Fi'ancisco,  chiefly  employed  in 
cleaning  and  preparing  it  for  domestic  purposes.  The  capital  invested  m  this 
branch  of  the  bnsiness  is  about  $S50,000.  These  mills  during  1S66  ground  and 
prepared  24,500  tons  of  bay  salt,  which  will  probably  be  exceeded  during  1867. 

Th^  works  commenced  in  1860.  The  importation  of  foreign  salt  has  since 
fallen  off.  The  total  imports  for  1866  did  not  exceed  7,000  tons,  about  5,000 
of  which  were  from  Carmen  island,  Gulf  of  California,  and  9,000  from  Liverpool, 
which  consisted  of  a  refined  article  for  table  and  diUiyuse.  The  Quantity  imported 
from  England  in  1867  is  less  than  in  1866,  in  consequence  of  the  local  salt  makers 
preparing  a  better  article  which  they  sell  at  a  lower  price. 

Salt  works  are  established  in  San  Bernardino  county,  the  products  of  which 
were  formerly  sent  to  the  San  Francisco  market.  But  the  cheapness  of  the  bay 
salt  and  the  costs  of  transportation  fi;om  so  great  a  distance  have  driven  it  out 
of  this  market,  though  it  is  used  in  the  southern  counties. 

In  1867  works  for  collecting  salt  were  erected  near  San  Rafeel,  Santa  Clara 
county. 

Saline  springs  and  marshes  exist  in  various  parts  of  the  Stat«,  from  which  salt 
is  obtained ;  but  as  it  is  consumed  in  the  locality,  no  estimate  of  the  amount  can 
bo  made, 

A  spring  about  14  miles  from  Los  Angeles  yields  a  good  salt,  shipments  of 
which  were  formerly  sent  to  San  Francisco.  Five  hundred  tons  of  it  were  received 
in  1866,  but  for  the  reasons  given  in  the  o^e  of  San  Bernardino,  it  is  now 
unprofitable  to  transport  it  so  great  a  distance. 

A  deposit  of  salt  is  found  in  the  Tehachepi  valley,  Tulare  county,  from  which 
a  small  quantity  was  obt^ned  during  the  summer  of  1867. 

Salt  beds  and  saline  springs  are  found  in  the  valley  of  Kern  river,  Tulare 
county,  10  miles  from  the  mouth  of  the  Canada  de  las  Uvas.  The  oonntiy  for 
miles  is  impregnated  with  salt.  Holes  dug  in  the  ground  during  the  wet  season 
fill  rapidly  with  biine,  which  deposits  a  coating  of  salt  when  dried  during  the 
Bummer. 

The  consumption  of  salt  has  inere^ed  in  California  during  the  last  four  yeare, 
owing  to  the  demand  created  by  new  manufaeturea.  The  cod  fishery  in  the  Oehotsk 
sea,  commenced  in  1864,  requires  a  supply  of  the  coarse  article.  The  vessels 
engaged  in  this  fishery  in  1865  cured  587  tons  of  fish ;  in  1866,  960  tons,  and  in 
1867  will  probably  cure  1,000  tons. 

The  inei'ease  in  pork  and  beef  packing  has  increased  the  ^consumption  of  salt. 

The  success  of  the  chlorination  process  for  working  auriferous  sulphorets  has 
also  increased  the  consumption,  the  chlorine  used  being  generated  fr-om  this  mine- 
ral. The  chlorination  works  in  the  vicinity  of  Grass  valley,  Nevada  county, 
consume  about  1,000  tons  per  annam. 

Farmers  consume  it  as  a  fertilizer,  for  which  it  is  well  adapted  on  light,  gravelly, 
or  heavy  loamy  .soils  intended  for  wheat.     They  also  use  it  in  baling  hay,  &e.  ■ 

The  increased  production  of  butter  and  cheese  has  materially  increased  the 
demand  for  refined  salts.  The  returns  of  42  counties  for  1866  show  a  production 
of  3,950,000  pounds  of  l>utter.  The  product  of  cheeso  in  37  counties  amounted 
to  1,601,789  pounds.  The  product  of  both  butter  and  cheese  will  probably  be 
one-half  larger  in  1867  than  in  1866.  These  figures  show  the  importance  of  the 
salt  trade,  and  the  re^ons  for  predicting  its  future  increase. 

Salt  m  Okegon  is  propai'ed  from  brine  obtained  from  springs,  of  which  there 
arc  numbers  in  the  Willamette  and  Umpqna  valleys,  and  at  other  places/  ""^fjl^dl. 
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worts  are  located  in  Douglas  county,  in  the  Umpqiia  valley,  wliicli  for  several 
years  past  have  produced  from  700  to  1,000  pounds  of  salt  daily  during  the  eam- 
mer  seagon.  But  iJie  distanco  from  Portland,  tte  chief  market,  prevents  the 
owners  from  deriving  any  advantage  from  that  market.  A  cheaper  supply  ia 
furnished  from  the  works  erected  in  the  lower  Willamette  valley. 

The  Willametie  Salt  Wokks  are  located  about  13  miles  fram  Portland, 
half  way  between  that  city  and  St.  Helens,  and  half  a  mile  from  the  banks  of 
tlie  Willamette  slough.  A  range  of  low  hills  at  this  locality  extend  nearly  east 
and  west  for  about  30  miles,  at  the  base  of  which  are  the  salt  springs.  From 
one  of  them  the  brine  used  by  the  works  is  obtained.  By  means  of  a  single  fur- 
nace this  spring  yielded  from  600  to  700  pounds  of  salt  daily  when  the  works 
were  commenced ;  but  for  several  months  past  it  has  yielded  4,000  pounds  per 
day. 

This  salt  is  pnre  and  white.  Samples  of  it  analyzed  by  Professor  W.  P.  Blake 
were  found  to  be  free  from  lime  and  magnesia,  making  it  peculiarly  adapted  for 
use  in  preparing  batter,  fish,  and  meats. 

Mr.  Bl^e  teok  samples  to  the  Paris  exhibition,  where  it  was  admired  for  its 
crystallization,  purity  and  color. 

Springs  in  Jackson  county  produce  about  10,000  pounds  annually  of  a  similar 
quality  of  salt. 

Beds  of  rock  salt  are  repotted  to  exist  near  the  base  of  Mount  Jefferson,  in 
the  Cascade  range  of  mountains. 

Salt  th  Nevada. — There  is  probably  no  portion  of  the  globe  so  abundantly 
supplied  witii  salt  as  the  State  of  Nevada.  Thousands  of  acres  of  its  surface 
are  covered  with  saline  marshes  and  beds  of  salt,  and  there  are  lofty  mountains 
within  her  borders  composed  of  I'ook  salt  of  the  purest  quality.  A  detailed 
aooonnt  of  these  dopoats  will  bo  found  in  that  part  of  the  report  relating  to  the 
miseellaneous  resom-ces  of  Nevada. 

Salt  in  Arizona,  somewhat  similar  to  that  at  Paliranagat,  has  been  discov- 
ered near  the  Muddy  river,  about  100  miles  from  the  Big  bend  of  the  Colorado. 
This  body  of  rock  salt  is  stated  to  be  oeaily  a  mile  wide,  several  miles  hi  length, 
and  nearly  400  feet  high. 

Salt  in  Utah. — The  Great  Salt  lalie,  in  this  Territory,  is  a  prolific  som'ce 
of  this  mineral.     Its  waters  are  more  saline  tlian  those  of  any  similar  lake  known. 

CAEMEJf  Island  Salt  is  obtained  fi-om  Cannen  island,  near  the  hai-bor  of 
Loreto,  Lower  Oaliforaia,  about  1,800  miles  from  San  Francisco.  This  bed  of 
salt  ia  three  miles  in  length  by  half  a  mile  wide,  and  is  the  property  of  the  Mexi- 
can government,  who  supply  it  to  vessels  at  a  stipulated  price.  It  has  recently 
been  leased  or  pui-ehased  by  the  Holliday  Steamship  Company.  It  is  similar  in 
quality  and  appearance  to  that  found  at.  Sand  Springs,  Nevada.  Like  it  the 
supply  is  perpetual.  Every  excavation  fills  with  a  fresh  deposit  in  a  few  days. 
It  IS  also  solid,  and^lias  a  pinky  tint  when  taken  out  of  the  pits,  but  sooii  crum- 
bles and  whitens,    California  imports  from  3,000  to  5,000  tons  per  annum. 

The  Pkice  of  Salt  has  greatly  declined  since  the  establishment  of  the  worts 
in  Alameda  county.  The  present  prices  are :  Liverpool,  stored,  $25  to  827  per 
ton ;  Carmen  island,  $12  to  |I16  per  ton ;  Bay,  $8  to  $13  per  ton.  These  prices 
are  an  advance  of  90  per  cent,  on  Carmen  island  and  Bay  during  1866,  the 
falling  ofi'  in  importations  and  increase  in  the  demand  having  enhanced  the  value. 
AsPHALTUM. — This  mineral  is  abundant  in  California,  but  has  not  been  found 
in  any  of  the  other  States  or  Tenitories  on  the  Pacific  coast.  Though  generally 
admitted  to  be  of  the  same  nature  and  of  the  same  origin  as  petroleum,  and 
usually  found  in  combination  with  that  substance,  it  is  different  in  appearance, 
and  is  applied  to  difiereat  purposes.  As  one  of  the  mineral  products  of  the  coasl^ 
it  is  classed  under  a  separate  heading. 

The  principal  deposits  of  aspbaltam  ai-e  found  m  Santa  Bai-bara  county.  It 
is  Bcea  along  the  coast  from^  the  Kayamos  river,  the  line  of  San  Luis  Obispo 
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county,  to  tlic  boundary  line  of  Los  Angeles.  In  this  distance  it  assumes  a 
variety  of  forma — ^hard  as  rock,  soft  as  putty,  oozing  from  tlie  cliffs  in  lazy  streama 
like  molten  pitch,  or  flowing  oleai-  and  liquid  like  oil.  TKere  are  reasons  for 
believing  that  a  depodt  underlies  the  coantry  embraced  within  bounds  above 
given,  and  extending  from  Buona  Viata  lake  to  the  eea.  A  spring  of  it  bubbles 
up  in  the  ocean  several  milea  fi'om  the  store,  opposite  the  northern  end  of  the 
island  of  Santa  Oraz. 

Near  Carpentaria  solid  blocks  of  it  lie  piled  up  on  the  sea  beach,  while  near 
tlie  Dob  Pueblos  ranch  it  is  found  as  glassy  and  brittle  as  roain.  Hoar  the  mis- 
sion of  San  Baenaventura  the  earth  for  many  acres  is  covered  with, it  in  various 
stages  of  hardness.  Depoats  of  a  similar  character  are  seen  in  the  vicinity  of 
the  Santa  Inez  rivor,  and  in  the  valley  of  the  Kayamos,  to  the  eastward,  and 
near  Buena  Vista  lake,  to  the  south. 

The  most  accessible  deposit  is  on  the  Galeta  ranch,  about  nine  miles  fi'om 
Santa  Barbara.  The  residents  of  this  part  of  the  coast  have  supplied  themselves 
with  materials  for  roofing  their  houses  and  paving  their  streets  from  this  deposit 
for  the  past  50  years,  and  qnantities  are  annually  sent  to  San  Frandsco  for  the 
same  and  other  purposes. 

It  is  estimated  that  the  asphaltum  here  covers  300  acres,  and  extends  some 
distance  under  the  sea.  Masses  of  it  are  seen  enclosed  in  the  rocks  which  form 
tho  cliffs  along  that  portion  of  the  coast.  In  some  places  it  is  quanied  and  cai-- 
riod  in  boats  to  vessels  anchored  at  a  convenient  distance.  At  others  it  ia  gath- 
ered up  along  the  beach,  when  it  is  loaded,  in  the  following  manner :  The  veasel 
waiting  for  a  cargo  is  anchored  some  300  feet  from  the  shore.  A  hawsei-  is  faat- 
ened  to  the  land ;  on  this  a  large  block  is  riven,  by  means  of  which  a  flat-bottomed 
boat  ia  hauled  to  within  fifty  feet  of  the  shore,  just  far  enough  to  keep  it  out  of 
the  surf  which  breaks  continuously  on  the  open  coast.  The  party  on  ahore, 
having  collected  two  or  three  tons,  pile  it  on  a  cait  with  a  single  pair  of  high 
wheela,  when  three  or  four  yoke  of  oxen,  trfuned  for  the  pnrpoee,  haul  it  through 
the  snrf  to  the  boat,  into  which  it  is  shifted.  It  aometimM  happens  that  the 
cattle  employed  in  this  business  are  completely  submerged  by  the  rolling  bil- 
lows, but  tltey  appear  used  to  it,  and  stand  patiently  up  to  their  ears  in  the  salt 
water.  The  boat,  when  loaded,  is  drawn  to  the  vessel  by  means  of  the  block 
on  the  hawser.  This  is  a  cmde  way  of  performing  such  work,  and  will  soon  be 
abandoned,  as  increase  of  business  baa  induced  some  parties  to  conatruct  a  wharf 
of  sufficient  length  to  enable  vessels  to  come  alongside  to  load. 

There  are  depoaita  of  hai^d  asphaltmn  at  pointe  between  the  rivers  Gaviota  and 
Buenaventora,  a  mile  or  two  from  the  sea  beach ;  alao  on  the  ranches  of  L^ana, 
Todos  Santos,  Los  Alamos,  and  others,  ranging  from  30  to  50  miles  fix)m  the 
aea;  but  none  of  these  are  used  as  a  source  of  supply  at  present. 

The  Pacific  Asphaltum  Company  have  a  quarry  of  this  mineml  nix  milea  from 
Loa  Angeles,  from  which  shipments  are  made  to  San  Fi-anoisco,  The  asphaltum 
is  liard  and  black,  reqnhing  to  be  blasted  with  powder  to  break  out  sufficient  to 
supply  the  demand.  In  July,  1867,  it  preeented  a  face  30  feet  in  depth  by  75 
feot  in  length,  very  compaot  and  of,  good  quality. 

Previous  to  1867  m^t  of  the  ^phaltum  used  at  San  Francisco  was  brought 
from  Santa  Barbara  county,  the  rest  fi-om  Los  Angeles.  Kecoutly  considerable 
quantities  have  been  received  from  San  Buenaventma.  The  latter  article  sells 
at  $17  per  ton  when  that  from  other  places  is  offering  at  $15  per  ton. 

About  2,000  tons  are  annually  uaed  in  San  Franciaco  for  making  sidewalks 
and  roois  of-  buildings,  purposes  for  whioh  it  is  well  adapted  when  properly  pre- 
pared. There  are  a  dozen  firms  in  San  Trandsco  engaged  in  this  business.  It 
affords  eniployment  to  about  120  men.  It  was  introdaoed  as  a  mateiial  for  pave- 
ment in  San  Frandsco  in  1855,  At  the  present  time  the  principal  thorough- 
fai-es  have  the  ddewalks  laid  with  it  Some  of  it,  after  atiialof  lO.jeai's, 
exposed  to  a  variable  climate,  is  still  hard  and  smooth.  It  is  also  used  Sir,elli9Bi|c 
17  "- 
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puiposes,  and-  its  oonsuiflption  is  increasing.  The  Spring  Valley  Witer  Com 
pany  use  it  for  coating  their  pipes,  lining  lieir  reservoirs,  &c.,  for  -which  it  it 
Ijetter  adapted  than  tement  or  paint. 

Many  of  the  springs  on  this  coast  deposit  afiphaltam ;  others  exude  petroleum 
None  of  the  petroleum  springs  or  lagoons  north  of  Cape  Mendocino  produce 
asphaltum.  Some  of  the  springs  in  Santa  Barbara  and  other  southern  counties 
do  not  deposit  asphaltum,  thongh  in  the  midst  of  those  that  do.  The  pettoleum 
spring  on  the  Canada  Larga  is  an  illustration  of  this  latter  class. 
.  The  deposits  of  asphaltum  in  Cahfomia  are  sufficient  to  supply  a  very  lai^e 
demand.  The  present  price  (August,  1867)  for  asphaltum  delivered  at  foan 
Pi-ancisco  is  fi-om  $15  to  $20  per  ton.  At  the  quarries  and  along  the  coast  it 
may,he  had  from  $3  to  $5  per  ton. 

During  the  summer  of  1867  quarries  of  asphaltum  were  opened  near  Alviso, 
10  miles  north  of  San  Jose  and  three  miles  .ftom  Santa  Clara,  in  Santa  Clara 
county.  Both  of  these  points  are  convenient  to  the  line  of  the  San  Francisco 
and  San  Jose  raikoad. 

Pbteoleum. — Differences  of  opinion  between  scientific  authorities  respecting 
the  mode  of  occurrence,  quality,  and  quantity  of  petroleum  in  California  have 
impaired  pnhlio  confidence  in  this  resource.  Many  persons  have  invested  time 
and  money  in  searching  for  "oil"  in  localities  where  it  does  not  exist,  because 
experts  said  it  would  be  found  there ;  while  others  have  permitted  good  petro- 
leum to  run  to  wasf<5  because  experts  said  it  would  not  yield  oil.  It  is  not 
intended  here  to  take  sides  with  either  the  "oil"  or  "no  oil"  party.  The  dis- 
cussion and  its  results  aro  only  refoixed  to  in  order  to  show  why  this  product  has 
not  been  more  extensively  developed. 

Mr..  Gregory  Tale,  ia  his  valuable  work  on  Titles  to  Mining  Claims  in  Cali- 
f«ffnia,  says  :■ 

AeconJIng  to  the  results  arrived  at  by  the  State  geological  survej-,  there  are  two  questions 
settled  in  regard  to  bituminous  oils :  first,  tbat  nitli  tbe  facilities  and  conditiocs  whicb  now  . 
exist,  asphaltum  cannot  be  profitably  used  for  the  mamifaeture  of  burning  or  lubricating  oil ; 
and,  secondly,  that  no  fluid  oil  exists  on  the  surface  ia  aufEcient  quantity  to  pay  for  collect- 
ing in  a  large  way. 

Professor  Whitney  says  the  qaestion  resolves  itself  into  this : 

"  It  is  probable  that  flowing  wells  will  be  struck  by  boiin^,  as  in  the  oil  regions  of  Penngyl- 
TMiia,  and  that  these  wii!  deliver  a  liquid  oil  or  petroleum  m  eafficient  quantities  to  taJce  up 
the  business  and  cany  it  on.  in  a  large  way.  The  question,  then,  whether  the  geological 
structure  and  condidons  in  the  Coast  ranges  south  of  Sau  Francisco  bay  are  such  as  to  jus- 
tily  a  large  espeuditure  of  money,  in  the  expectation  of  striking  copious ly-fiowing  wells  by 
boring  to  a  cousid^rable  depth,  is  discnsaed  and  answered  in  the  negative  upon  the  following 
geological  facts : 

"The  great  biti  ,  ^    p  ■        - 

Los  Angeles  as  far  north  as  Cape  Mendocino.    No  doubt  it  (  _. 

enough  to  supply  the  world  for  an  indeHnite  period,  could  this  be  made  available  without 
expense.  But  it  will  be  observed  that  the  strata  of  this  formation,  all  through  the  region 
north  of  tho  bay  of  San  Francisco,  are  turlied  up  at  a  high  angle  in  this  respect,  occupying 
a  very  different  position  fcoro  the  oil-producing  Beds  in  the  eastern  States.  There  the  strata 
in  which  the  petroleum  is  found  ia  abundance,  and  in  which  all  the  wells  which  yield  any 
considerable  quantity  of  this  material  are  sunk,  are  horizontal  or  inclined  at  a  very  moderate 
angle.  Howhere  is  oil  obtained  in  large  quantity  where  the  sti'atnm  in  which  it  originates  is 
exposed  to  the  air  by  being  turned  up  on  edge,  or  is  only  covered  by  light  end  porons  aecn- 
roulations  of  detritus.  The  reason  of  this  is  very  evident ;  tho  oil  is  slowly  elaborated  or 
brought  together  in  a  certain  bed  or  set  of  beds,  and  unless  confined  in  some  way  so  that  it 
cannot  escape,  it  must  be  forced  to  the  surface  by  capillary  attractioi),  hydrostatic  pressure, 
or  that  of  gas  generated  at  the  same  time,  when  it  escapes  and  is  lost ;  to  allow  it  to  accumu- 
late, there  roust  be  an  impervious  covering  of  rock  over  the  oil  stratum  proper,  which  will 
confine  the  fluid  material  within  limits,  and  allow  it  to  accumulate  away  nom  the  influence 
of  tlie  art.  For  this  reason  a  large  flow  of  oil  on  the  surface  cannot  be  considered  as  a  favor- 
able indication  for  boring  wells,  and  much  less  can  heavy  accumulations  of  asphaltum  be  so 
regarded.     If,  then,  flowing  wells  are  struck  in  California,  it  is  more  likely  t»  be  in  those 

Sortions  of  the  legion  north  of  the  bay  of  San  Francisco  where  the  bituminous  slates  are  less 
isturbed  and  not  set  upon  edge,  and  where  they  may  perhaps  be  covered  hy  formations  of 
later  age,  which  will  act  as  covers  and  receptacles  for  the  elaborated  oil.    In  the  Coast  ranges 
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south  of  tho  bay  of  Monterey,  as  the  bitaminous  sbalea  are  everywliere  turned  up  on  edge 
and  liave  no  cover  of  impervious  I'ook,  the  inference  is  unavoidable  that  flowing  wells,  or  at 
least  those  delivering  any  considerable  quantity  of  liquid  petroleum,  cannot  be  expected  to 
be  got  by  boring  to  any  depth ;  the  probabilities,  at  least,  are  decidedly  against  it.  While, 
thOTefore,  we  wonld  not  object  to  a  reasonable  and  prudent  expenditure  of  small  amoiinls  to 
test  the  question  whether  fluid  oil:  can  be  obtained  in  California  in  sufficient  quantity  topay 
a  moderate  profit  on  a  boiuifide  investment,  we  would  caution  all  against  paying  to  specu- 
lators an  immense  premium  for  the  privilege  of  making  these  experiments  on  lands  which 
they  have  secured  tor  a  small  sum,  and  where  there  are  no  better,  if  as  good;  chances  of  suc- 
cess as  on  many  other  traota  which  have  not  yet  fallen  into  the  hands  of  these  monster  stock 
companies. 

"Whether  the  asphaltum  of  California  is  derived  from  thickening  oroxldation,  by  exposure 
to  the  atmosphere  of  exactly  the  same  substance,  chemically  speaking,  as  that  which  is  called 
petroleum  in  Pennsylvania,  is  a  matter  of  chemical  investigation.  lu  the  light  of  the  facts 
and  considerations  just  presented  it  does  not  appear  to  bo  economically  important  that  it 
should  be  settled  at  once.  How  large  a  portion  of  the  numerous  hydrocarbons  which 
are  originally  contained  in  the  bituminous  slates  of  California  evaporate  on  exposure,  and 
how  rpany  of  them  becoine  oxidized  into  asphaltum,  is  a  delicate  subject  for  investigation. 
From  tbe  well-known  fa<!t  that  there  are  few,  if  any,  deposits  of  asphaltum  or  aspballjc  mate- 
rial existing  on  the  surlace  in  the  oil  region  of  Pennsylvania,  although  to  oil  itsdf  appears 
■So  have  been  escaping  at  numerous  points  for  an  indefinite  period  ot  time,  it  appears  t^  *" 
.__u_:,.,_   _.,„_.  .,._.  .L_  __._,__,  _,. __, nofthf  "■'■-    


.X  least,  that  tbe  original  chemical  constitulion  of  the  mass  of  bituminous  matter 

m  tue  oil-bearing  shales  of  pal^noic  age  is  diflerent  tiom  that  material,  which  occurs  in  the 
tertiary  rocks  of  California,  and  of  which  at  least  much  the  largest  part  does,  on  exposure, 
become  consolidated  into  a  hard  and  brittle  mateiial,  ithich  certainly  no  longer  contains 
more  than  a  very  small  percentage  of  light  oil  " 

These  conclusions  have  met  with  some  opponition,  which  seems  to  resolve  itself  into  a 
question  of  lact  as  to  the  existence  of  petroleum  m  small  quantities,  which  is  not  denied, 
and  does  not  refute  the  conclusion  that  it  is  useless  to  pursue  an  enterprise  wbioh  will  not 
prove  pecuniaiily  profitable. 

That  petroleuin  exists  in  California  is  no  longer  a  matter  of  doubt.  It  has 
been  obtained  at  various  places  from  Los  Angeles  to  Humboldt,  and  merchanta- 
ble oil  has  been  made  from  several  localities  within  this  ranee,  including  San 
Mateo,  Santa  Clara,  Santa  Barbara,  San  Bernardino,  Colnaa,  L^e,  Napa,  Tulare, 
Humboldt,  Kern,  and  several  oth^  counties.  The  quantity  available  will  prob- 
ably be  sufficient  to  supply  the  demand  of  the  coast.  The  quality  undoubtedly, 
differs  from  that  prepared  in  the  Atlantic  States;  also  the  means  for  obtaining 
the  crude  material.  EsperimentB  made  with  oil  from  different  sources  show  that, 
it  differs  in  composition  &om  the  eastern  oils  in  containing  a  larger  per  centum  of 
carbon.  It  burns  with  less  brilhanoy  in  ordinaiy  lamps.  With  lamps  so  arranged 
,  as  to  give  an  increased  supply  of  oxygen  by  creating  a  larger  ouiient  of  air 
through  the  chimney,  it  produces  as  bright  and  white  a  light  as  the  oils  from 
Pennsylvania,  Virginia,  or  Canada. 

The  excess  of  carbon  increases  the-valne  of  petroleum  for  fuel,  a  use  for  which  it 
is  now  attracting  attention.  In  a  country  where  fuel  is  dear  an  abundant  supply 
of  petroleum  of  this  character  becomes  an  important  resource. 

The  CoMPosiTioir  of  Oalefoenia  Coax  Oil. — In  1864, 20  gallons  of  crude 
oil  from  the  Bnena  Vista  springs,  in  Tulare  coimty,  were  sent  to  Mr.  C,  Hum- 
phrey, of  the  Chemical  CoUege,  London,  to  be  analyzed.  In  his  report  Mr. 
Humphrey  stated  that  it  contained  a  small  per  cent,  of  illuminating  and  80  per 
cent,  of  lubricating  oil.  . "  If  the  mateiials  sfcnt,"  adds  the  report,  "  were  in  their 
natural  state,  (which  they  were,)  they  are  a  most  estraordinaay  product,  and 
unlike  anything  that  has  been  found  in  the  United  States  or  in  Europe." 

One  hundred  pounds  of  crude  material  analyzed  by  Mr,  Benoist,  a  I^nch 
chemist,  gave  the  following  returns : 

Material  of  the  density  of  7S°  Bamnfi,  or  naphtha 1i 

Material  of  the  density  of  659  Baum^,  or  benzine -- 'i- 

Material  of  thedeusity  of  44°  Baum^,  or  illuminating  oil 37^ 

Material  of  the  density  of  10°  Baiimi,  or  lubrioatmg  oil ----   Srj 

Asphaltum 10 

cSqIc 
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In  1866  tbe  crude  materials  obtaiaed  from  the  Buena  Vista  springs  yielded  50 
pei  cent,  lubricating  and  40  per  cent,  illuminating  oil.  When  obtained  feom 
the  pits  it  was  of  tne  specific  density  of  20°  to  25"  Baum^. 

A  remarkable  difference  exists  iii  the  density  of  this  material  when  obtained 
at  different  depths  from  the  surface.  On  the  surfeee  it  averages  IS*;  at  20  feet 
below,  S2°;  at  30  feet,  26°,  The  residuum  in  the  stills  after  extracting  the  oil 
furnished  fael  for  future  operations. 

A. sample  of  30  ounces  of  crude  oil  from  Mattole  valley,  Humboldt  county, 
analyzed  by  Professor  Rowlandson,  a  member  of  the  English  Eoyal  Geograph- 
ical Society,  gave  the  following  result : 

Ounces. 

niummatmg oil...;,.. --. 2S 

Lubricating  oil.: - 4.25 

Eeaiduum - 3.75 


Upwai-ds  of  90  per  cent,  of  merchantable  n 

There  is  a  marked  difference  in  the  composition  of  the  petrolenm  found  in  the 
northern  and  southern  portions  of  California.  Under  the  head  of  aephallum  it 
has  been  mentioned  that  the  northern  petroleum  deposits  no  asphaltum,  while 
the  latter  mineral  is  abundant  in  the  southern  counties.  So  also  under  the  head 
of  coal,  the  difference  in  the  quality  of  that  mineral  in  the  north  and  south  is 
referred  to.  Withont  entering  into  speculaliona  as  to  the  cause,  the  Subject  is 
of  some  interest  to  science.  It  is  generally  conceded  that  there  is  an  affinity 
between  coal  and  petroleum. 

All  the  crude  petroleum  found  in  the  coast  range  south  of  San  Francisco  is 
nearly  identical  in  composition,  though  varying  from  16°  to  30°  Baume,  and 
neai'ly  all  of  it  deposits  asphaltum.  '  i 

That  found  north  of  the  Gfoiden  Gate  is  generally  of  a  liigher  specific  gravity  [ 
and  deposits  little  or  no  asphaltum. 

There  is  no  paraffine  in  moat  of  the  southern  oil,  while  that  from  the  north  is 
prolilie  in  this  substance.  The  oil  from  the  south  contains  a  per  centum  of  nitro- 
genous matter  which  is  unusual  in  hydrocarbons.  Some  of  it,  when  kept  in 
open  vessels  in  a  warm  room  for  a  few  weeks,  generates  a  peculiar  kind  of  worm, 
whioh  would  be  remarkable  if  this  oil  be  of  a  purely  mineral  character,  as  stated 
by  the  French  chemist  Berthelot, 

Professor  Silliraan,  i»  an  artiele  on  this  subject,  read  before  the  California 
Academy  of  Natural  Sciences,  in  April  1867,  stated  the  following  interesting 
partJoulars  on  the  subject : 

That  he  had  made  the  experiments  with  a  sample  of  snrfaoe  oil  obtained  in  Santa  Barbara 
coanty,  consisting  of  pareela  from  5  to  lOgallonsoaeh,  of  dark,  almost  black  raalerial,  which 
at  oidinary  temperatures  resembled  coalt^.  Its  density  at  60°  Fahrenbeit  was  13^  Baumi, 
retaining  a  considerable  quantity  of  trater  mechanically  entangled,  without  any  odor  of  sul- 
phol^drio  acid,  usually  very  decided  in  such  surface  oils.     Distilled  todrjnesB,  it  produced: 

Oil  having  ft  density  of  0.890  to  0.900 69.83 

Cote,  wai«r,  and  loss 30.18 

100. 00 

'  In  one  trial,  the  product  was  divided  as  follows ; 

Oil  of  density  of  39"  Baum^,  at  52° 50.00 

Oil  ofo  density  of  34  BaumiS,  at58° 17.05 

Coke,  water,  and  loss , 32.05 

100. 00 
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The  inummating  oils  obtained  by  tbea 
and  sodfl  in  the  usual  manner,  acquired  ai 
well  in  B,  lamp  as  good  comme'rcial  oil. 

No  paraffina  could  be  detected  by  refrigeratiog  th 
It  is,  no  <Joubi,  the  absence  of  this  bofly  from  tbe  8 
fornia  oils  generally,  that  accounts  for  the  illumiuatiug  oil  b'urning  well  at  a  density  consid- 
erably below  the  commercial  slandarti  for  oil  obtained  from  Pennsylyania  petroleum— a  dif- 
ference enhanced  also  by  the  absence  of  any  considerable  qnantilj  of  Dght  naphtha.  The 
lubricating  oils  of  this  eeries,  likewise  free  from  paraffine,  retain  on  this  account  their  flu- 
idity at  low  temperatures. 

The  light  oils  obtained  in  these  eiperiments  correepon^ecl  respectively  to  12. 96,  14. 56,  and 
18. 96  per  centum  of  the  crude  oil.  The  total  commercial  products  were  about  60  per  cent, 
of  the  crude  body,  which  likewise  yielded  sufficient  coke  to  supply  the  fuel  reqviii-ed  in  the 
distillations. 

The  excess  of  carbon  in  the  heavier  hydro-carbons  of  California  suggests  tho  probability 
of  their  baring  a  valne  in  their  crude  state  as  fuel.  For  this  purpose  fliey  may  be  employed 
to  give  cohesion  to  coke,  or  fine  coal,  orany  other  cheap  form  of  carbon,  as  has  already  been 
done  wilh  coal  ta-  '-  "-  '-  - ' 


The  Mantjtacture  of  Coal  Oil  in  California. — Small  quantities  of 
coal  oil  have  hmn  made  in  this  State  for  many  years.  The  materials  in  some 
localities  i-equire  but  little  preparation  for  illuminating  purposes.  Between  1865 
and  1867,  Hayward  &  Coleman,  a  firm  in  the  oil  bnsiness  in'  San  Francisco, 
made  40,000  gallons  of  illuminatiiig  oil  ixvm  springs  of  petroleum  near  Santa 
Bavbaia;  but  suspended  operations  in  June,  1867,  teoanse  imported  oil  was  sell- 
ing at  54  to  55  cents  per  gallon,  a  price  so  low  as  to  render  the  manufactm-o 
unprofitable,  owing  to  the  high  price  of  cases  to  contain  It,  transportation,  and 

These  gentlemen  have  expended  capital  and  labor  in  efforts  to  render  valuable 
the  California  petroleum.  After  many  experiments  to  test  its  adaptability  for 
fuel,  they  state  that,  although  it  costs  $5  per  baiTcl  to  bring  it  from  the  springs 
to  San  Francisco,  it  is  cheaper  as  'fuel  than  coal  or  wood.  It  saves  expense  of 
hauling  and  eplitMng,  and  of  feeding  the  furnace ;  it  makes  no  ashes  to  be  carted 
away;  causes  no  waste  in  lighfcuigor  estiuguishing  the  fire;,  while  with  wood  or 
coal  there  is  waste  of  time  and  material  in  mese  operations.  The  heat  is  under 
control,  and  may  be  easily  regulated.  The  opei-ations  of  this  firm  have  been 
carried  on  for  a  year,  with  petroleum  as  fuel,  for  distillation  and  driving  their 
engines,  thus  establishing  the  practicability  of  its  use. 

A  number  of  establishments  in  the  southern  counties  also  use  it  for  running 
machinery.  A  gentleman  interested  in  the  oil  busings  has  i-ecently  perfected  an 
apparatus  for  burning  it  for  domestic  pui'poses.  He  has  made  application  for  a 
patent.  This  invention  it  Is  said  peiforms  the  duty  satisfactorily,  burning  the 
crude  material  without  smoke  or  offensive  odor. 

Stanford  Brothei-a  have  also  expended  capital  and  labor  in  efforts  to  manufac- 
ture oil  &om  California  peti-oleum,  and  have  succeeded  so  far  as  to  mate  oil ;  but 
not  with  profit.  Up  to  July,  1867,  this  fii-m  had  made  100,000  gallons  of  illu- 
minating oil,  and  a  nearly  equal  quantity  of  lubricating,  and  have  been  making 
about  20,000  gallons  of  illuminating  per  month,  since.  Their  works  are  still  in 
operation. 

For  reasons  stated,  much  of  this  oil  is  prepai'ed  to  a  standard  density  of  35° 
Baame,'which  causes  it  to  burn  better,  and  exempts  it  fi:om  the  tax  of  20  cents 
per  gallon  levied  on  ooal  oils  of  36°. 

This  firm  purchase  the  crude  oils  from  several  localities,  but  obtain  their  chief 
supply  from  tunnels  and  pits  near  San  Buenaventura.  The  high  cost  of  vessels 
to  contain  the  oil  when  made ;  of  transportation  and  interest  on  capital,  and  the 
low  prices  ruling  for  the  imported  article,  are  impediments  to  the  successful  devel- 
opment of  this  resource. 

It  costs  six  cents  per  gallon  for  second-hand  cans.  New  cans  would  cost  15 
cents  per  gallon.     Each  40-gallon  barrel  of  crude  material  costs  $3,  or  7j  cents 

.oogic 
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pet  gallon  for  transportation  from  the  springs  to  tlio  loflning  works.  As  the  crado 
petroleum  only  averages  45  per  cent,  of  marketable  oil,  each  gallon  of  sach  oil 
coats  SI  cents  without  the  expense  of  refining,  or  the  20  cents  for  tax,  or  any 
allowance  for  commissions,  loss,  interest  on  capital,  or  other  incidental  expenses. 
For  these  reasons  Hie  interest  is  in  a  depressed  condition.  It  is  unprofitable  to 
make  oil  when  the  imported  article  is  less  than  60  cents  per  gallon. 

The  mateiial  naed  by  Stanford  Brothers,  in  addition  to  the  illuininating  oil, 
produces  about  25  per  cent,  of  lubricating  oil,  which  if  it  could  be  sold  at  25  cents 
per  gallon  would  make  the  other  branch  of  the  basiness  profitable,  But  there 
is  no  maiket  for  iL  owing  to  a  prejudice  against  its  use.  The  consumption  of 
lubricating  oil  in Califomiaamountsto 500,000 gallonsajinually, including cast«r 
and  China  nut  oils.  That  of  iUuminating  oils  reaches  900,000  gallons  annually. 
Of  conrse  this  creates  an  important  trade  for  importers. 

The  Buena  Vista  Cornpany  made  about  4,000  gallons  of  illaminating  oil  at  their 
works  near  the  springs,  and  other  companies  made  moi-e  or  less.  Nearly  a  dozen 
companies  had  stills  in  operation  for  a  short  time.  Mr.  Stott  has  made  about  5,000 
gallons  at  San  Francisco,  Mr.  Williams,  of  the  same  place,  has  also  made  about 
flie  same  quantity.  Altogether  it  is  safe  to  estimate  the  quantity  of  California 
made  coal  oil  at  175,000  gallons.  The  capacity  of  the  stills  for  making  it  ia 
sufficient  to  turnout  100,000  gallons  per  month. 

The  idea  that  the  manufacture  of  California  petroleum  may  yet  be  made  pro- 
fitable is  not  abandoned.  A  company  w^  organized  at  San  Francisco  as  recently 
as  September,  1867,  with  a  capital  of  $1,250,000,  for  the  purpose  of  working 
petroleum  and  aspbaltum  deposits. 

The  Mode  op  Occukeence. — The  oOs  of  California  do  not  "occm-"  in  the 
same  manner  as  those  found  in  the  Atlantic  States.  Here  there  are  no  flowing 
wells,  nor  is  it  probable  any  will  be  found.  Some  of  the  wells  sunk  in  the  Mat- 
tole  valley,  Humboldt  county,  reached  the  depth  of  1,166  feet  without  obtaining 
a  flow,  though  sunk  in  a  district  overflowing  with  oil  on  the  surface.  Other 
wells  of  nearly  equal  depth  have  been  sunk  in  other  counties,  through  various 
fonn'ationa,  with  similar  results. 

Without  entering  into  speculations  as  to  the  cause  of  the  abundance  of  oil 
on  the  surface,  and  its  deficiency  below,  it  is  enough  to  know  that  oil  exists  in 
suificient  quantity.  There  are  many  natural  wells  or  springs  of  it  in  the  Coast 
range,  some  forming  pools  of  oil ;  others  showing  but  Uttle  more  than  "  indicar- 
tions"  of  that  material.  From  some  of  these  springs  peti-oloum  flows  in  a  black, 
viscid  eti^eam,  'Jto  tar ;  from  others,  clear,  colorless,  and  comparatively  pure.  In 
exceptional  instances  it  has  been  used  without  preparation  in  common  coal  oil 
lamps.  At  some  places  the  springs  are  widely  separated ;  at  othei-s,  scores  of 
■  them  are  foond  within  the  space  of  an  acre.  Genei-ally  the  single  springs  pro- ' 
duce  the  most  petroleum.  About  some  ai'C  large  deposits  of  asphaltum,  while 
none  of  this  minei'al  is  seen  within  miles  of  others,  though  the  oil  has  been  flow- 
ing for  centuries,  and  its  conrse  can  be  traced  for  miles  along  the  surface. 

Where  a  record  has  been  kept  the  flow  of  petroleum  has  been  larger  during 
the  night  than  the  day,  and  more  abundant  m  winter  than  summer.  Uaually 
where  petroleum  is  found  thei^e  are  salt  springs  and  alkaline  waters. 

Refei^ence  to  the  oil  wells  of  San  Fernando  district,  Los  Angeles  county,  will 
convey  a  general  idea  of  the  oil  formation  in  the  Coast  range. 

This  district  is  situated  30  miles  northwest  from  Los  Angeles.  The  forma^ 
tion  lies  in  a  range  of  mountains  extending  in  a  course  nearly  east  and  west. 
The  central  stratum  is  ahale,  which  seema  to  contain  the  most  oil,  and  inclines 
north  and  south  at  an  acute  angle,  the  top  being  from  150  to  200  feet  wide,  slightly 
depi-eesed,  and  covered  by  a  stratum  of  sandstone  of  vaiiable  thickness.  This 
shale  is  hounded  by  a  similar  sandstone,  alternating  with  thin  seams  of  limestone 
and  haa-d  conglomerate.     At  the  base  of  the  mountains  the  formation  is  hard 
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sand  and  limestone,  both  oontalning  marine  fossils  of  a  recent  era.  These  moun- 
tains reach  a  height  of  ahont  700  feet  above  the  local  river  beds,  and  about  4,000 
or  5,000  feet  above  the  sea  level. 

The  oil  sti'atuiu  varies  in  width,  being  in  eomo  places  a  mile  or  more,  as  in 
Kice  cafion,  in  others  only  a  few  hundred  leet ;  but  is, continuous  for  many  miles. 
In  tlie  gulches  and  caBons,  where  the  water  has  eroded  the  formation  and  exposed 
the  shale  to  the  action  of  liie  atmosphere,  the  oil  is  found  oozing  out.  The  water 
io  the  district  is  unfit  for  osG.  Oil  is  also  found  on  tlie  summit  of  the  mountMns, 
which  are  crested  with  shale,  being  carried  though  the  shale  by  capillary  attrac- 
tion. At  some  places  beds  of  "  btCa,"  or  asphaltnm,  have  accumulated,  where  the 
oil  has  evaporated.  The  rocks,  forming  beds  of  streams  which  dry  np  during  the 
summer,  are  covered  with. a  complex  alkaline  efflorescence. 

The  manner  o£  collecting  the  oil  in  this  district  is  by  anking  pits  in  the  vicinity 
of  the  natural  springs,  in  which  oil  and  water  collect.  The  oil  is  skimmed  off 
by  hand,  each  pit  of  20  by  20  yielding  about  two  barrels  per  day.  "When  col- 
lected it  is  dark  green  in  color,  and  about  as  thick  as  sirup  in  summer,  and  con- 
tains about  80  per  cent,  of  oily  matter,  mechanically  combined  with  20  per  cent 
of  water,  fi'om  which  it  is  difficult  to  separate  it. 

In  other  places  tunnels  are  run  iata  the  mountain.  The  oil  diips  from  the 
slate  when  it  is  out  through. 

The  Buena  Vista  oil  claim  is  located  on  a  belt  of  bituminous  shale  from  two 
to  three  miles  wide,  Mid  fi-om  30  to  40  miles  long,  running  parallel  with  the  Coast 
range,  near  Buena  Vista  lake,  Tulare  county.  From  this  formation  petroleum 
exudes  at  a  number  of  places. 

The  oil  obtained  was  the  seepage  of  one  of  these  springs  collected  in  pits  dug 
for  the  purpose.  These  pits  are  generally  20  feet  deep,  five  feet  wide  by  eight 
feet  long,  each  prodnoing  about  300  gallons  of  crude  materials  in  24  houi-s,  con- 
taining 40  per  cent,  of  light,  and  50  per  cent,  of  lubricating,  or  heavy  oil.  The 
claim  was  worked  from  February,  1864,  till  April,  ,1867,  when,  owing  to  the  low 
price  of  oil,  it  was  found  unprofitable  to  prepare  it  for  the  San  i'rancisco  market, 
and  the  local  demand  was  fully  supplied. 

A  notable  difference  exists  in  the  density  of  the  oU  fiom  this  place  when  obtained 
at  but  slightly  different  depths  from  the  sui-face,  ranging  from  18°  Baume  to  S2° 
at  20  feet,  22°  and  26°  at  30  feet. 

Similfli-surfece  depfsits  are  met  with  in  nearly  all  the  valleys  of  the  Coast  range. 

It  will  be  seen  from  this  imperfect  sketch,  that  although  not  occurring  in  the 
same  manner  as  the  earth  oils  of  other  countries,  the  CaliJ'omia  oils  are  never- 
theless valuable  for  illuminating  purposes.  The  cost  of  production  is  the  mate- 
rial point  which  must  govern  the  development  of  many  natural  rraources  of  this 
State.  It  is  a  question  that  must  be  candidly  met  So  iex  as  petroleum  is  con- 
cerned, it  must  be  acknowledged  the  facts  are  against  us.  But  cheap  labor  and 
increased  fadlities  for  transportation  will  naturaiiy  follow  an  increase  of  popula- 
tion. With  capital  and  labor  as  cheap  as  in  New  York  or  Em-ope,  CsJifomia 
petroleum  would  be  a  source  of  wealth  to  the  country.  At  present  it  is  an  unpro- , 
titahle  resource. 

QuiCKSiLYEE. — The  Kew  Almaden  Mikes  were  so  fully  described  in  the 
preUminary  report,  that  a  brief  reference  to  their  present  condition  will  be  buIE- 
dent  here. 

The  production  of  quicksilver  in  these  mines  has  fallen  off  neai-ly  one-lmlf 
dming  the  present  year  owing  to  various  causes,  the  chief  of  wliich  is,  the  limited 
demand  for  the  ai-ticle  as  compai-ed  with  fonner  years,  and  the  increased  produc- 
tion from  other  somces.  A  large  quantity  has  accumnlated  in  the  mailtets  of  tho 
world;  estimated  by  some  as  high  as  100,000fla8ks.  The  mines  of  Almadon,  in 
Spain,  have  furnished  a  large  proportion  of  this  supply ;  and  the  production  has 
been  considerable  m  Austria  and  South  America. 
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The  product  of  the  New  Almaden  minea  from  Januaiy  to  August,  1867,  inclu- 
sive, liaB  been  as  follows  ; 

January 2,iJ70 

February 2,195 

March 2,338 

Apiil 3,169 

Way 2,160 


Making 17, 0( 


Total 5,014 


June a,000 

The  present  eoutlition  of  the  piiaeipa]  mine  is  poor,  both  in  the  quality  and 
quantity  of  its  ores ;  its  future  is  uncertain,  and  any  conjectures  in  regard  to  it 
would  be  valueless. 

Thb  New  Idria  Mihe  yielded  duiing  the  six  mouths  ending  June  80, 1867, 
as  follows ; 

FlBSllB. 

January 600 

February 851) 

Match 915 

April 879 

May SaO 

The  Redington  Mnra;,  of  wliieh  no  description  has  heretofore  hecn  given, 
{sometimes  called  the  XLCB,  as  named  by  the  oiiginal  locatore,)  is  situated  at 
Knoxville,  Lalte  county,  55  miles  northwest  of  Napa,  from  which  point  the  pro- 
duct is  shipped.  It  was  located  in  March,  1861,  but  the  locators  having  neither 
the  neoessMy  ahill  nor  capital,  leased  the  mine  for  a  term  of  years.  Work  was 
commenced  thereon  in  tJEie  spring  of  1862,  and  energetically  prosecuted,  with 
various  vidssitudes  ever  since,  its  product  up  to  January,  1867,  aggregating  9,009 
flasks  of  76J  pounds  each,  selling  for  a  total  of  $344,594. 

Up  to  January,  1867,  the  ore  was  reduced  in  retorts,  but  at  that  time  there 
was  completed  a  lai-ge  and  espenwve  furnace  and  condenser,  constructed  of  a 
stone  peculiar  to  the  region,  ■which  proves  itself  quite  the  equal  of  the  best  Englisli 
fii-e-brick  in  its  capacity  to  resist  the  action  of  fire.  By  the  aid  of  this  improved 
means  of  reduction,  the  product  has  been  largely  increased,  aggregating  in  the 
nine  months  from  January,  1867,  to  October  1,  1867,  5,145  fla^s  of  76^  pounds 
each.  A  -second  furnace  of  equal  oapaeity  with  that  now  used,  and  having  many 
improvements  never  before  introduced  in  the  construction  of  quicksilver  reducing 
furnaces,  has  just  been  completed,, and  the  preduot  is  hereafter  expected  not  to 
be  less  than  1,000  flasks  per  month.  Themineissituatedin  a  hill,  and  is  worked 
by  a  tunnel  about  700  ieet  long,  not  counting  the  noraereus  side  drifts. 

Various  shafts  have  been  su^  &om  these  side  driffs,  and  trouble  being  expe- 
rienced fi-om  water,  an  artesian  bore  of  seven  inches  diameter  was  sunli  on  the . 
hillside  before  the  mouth  of  the  tunnel,  to  the  depth  of  250  feet.  In  this  was 
placed  a  pump  of  five  and  a  half  inches  diameter,  and  this,  though  genei-ally 
looked  upon  at  first  as  a  veiy  doubtful  experiment,  is  found  effectively  and  per- 
manently to  free  the  wLole  mine  from  water,  thus  saving  the  great  expense  of  a 
pumping  shaft. 

The  mine  employs  150  men,  has  built  and  maintains  20  miles  of  road,  and 
from  its  isolated  position  is  compelled  to  create  from  its  own  resources  all  the 
facilities  needful  for  carrying  it  on. 

Boras:. — The  production  of  refined  boi-ax  by  the  Califomia  Borax  Company 
for  eight  months,  beginning  Januaiy  5  and  ending  September  7,  1867,  was 
481,913  pounds.  The  present  product  avei-ages  about  120  boxes  (112  pounds 
each)  per  week.  The  company  is  about  to  erect  a  machine  to  lixiviate  the  mud 
of  the  lake,  at  a  cost  of  #30,000.    " 

Mr.  J.  Aithur  Phillips,  a  distinguished  mining  engineer  fiwm  England,  made 
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a  careful  examination  of  the  company's  property  last  year.     Tlie  following  is  an 
extract  from  liis  report  on  Borax  lalte  ; 

The  bocax  oconrs  itt  the  form  of  ciyBtals  of  various  dimensions,  irabe^deii  in  the  mud  of 
the  bottom,  wliich  is  fonnd  to  bemost  productive  toadepthof  three  sad  a  half  feet,  although 
a  bore-hoie,  which  was  sank  near  the  centre  to  a  depih  of  60  feet,  is  said  to  have  afforded  a 
proportioii  of  that  salt  thronghont  its  whole  extent. 

The  crystals  thas  occurring  are  most  abundant  near  the  centre  of  the  lake,  and  extend 
over  an  area  equivaleDt  to  about  one^third  of  its  surface,  bnt  thej  are  also  met  with,  in  smaitec 
quantities,  in  the  muddy  deposit  of  the  other  portions  of  the  basin,  some  of  tbem  being,  in 
tliQ  richest  part  before  alladed  to,  over  a  poand  in  weight.  The  largest  crystals  are.  generally 
enclosed  in  a  stiff  biae  clay,  at  a  depth  of  between  three  and  four  feet,  and  a  short  distance 
aboye  them  is  a  neurlj  pnre  stratum  of  smaller  ones,  some  two  and  one-half  and  three  indies 
in  thickness,  in  addition  to  which  crystals  of  various  sizes  are  disseminated  throngliout  tbe 
muddy  deposit  of  which  the  bottom  consists. 

Besides  tiieboraiicfhns  existing  in  a  cvystnllizedforrn,  themnd  itself  is  highly  charged  with 
that  salt,  and,  according  to  an  analysis  of  Professor  Oxland,  when  dried  affords,  in  the  por- 
tions of  the  lake  now  worked,  (inelnding  the  enclosed  crystals,)  17.73  per  cent.  Another 
analysis  of  an  average  sample,  by  Mr.  Moore,  of  San  Fraacisco,  yielded  him  18.86  per  cent, 
of  crystallized  borai. 

In  addition  to  this,  the  deposit  at  the  bottom  of  the  other  persons  of  the  basin,  although 
less  productive,  still  contains  alargeamount  of  borax,  but  no  analyses  of  samples  appear  to 
^are  been  made,  except  froni  the  portions  of  the  bottom  at  preseiit  worked.  It  has  lurther 
been  ascertained,  by  making  pits  on  the  lake  shore,  that  clay  conlainiiig  a  certain  proportion 
of  borax  exists  in  the  low  ground,  at  a  considerable  distance  from  the  water's  edge. 
.  Extraction  op  Bokax. — The  borax  at  present  manufactured  is  exdiisively  prepared 
from  the  native  crystals  of  cmde  salt,  while  the  mud  in  which  they  ate  found  is  retained  to 
the  lake  alter  the  mechanical  sepE^ation  of  the  crystals  by  washing.  The  extraction  of  the 
mud  is  effected  by  the  aid  of  sheet-iroo  coffer-dams  and  a  small  dredging  machine,  worked 
by  manual  power,  but  the  latter  has  been  vely  recently  put  into  operation.  Until  within  a 
few  weeks  the  only  apparatus  employed  consisted  of  a  rati,  covered  by  a  shingled  roof  which 
has  an  aperture  iu  its  centre  about  15  feet  square,  and  above  which  are  bung,  by  suitable 
tackle,  fonr  iron  coffer-dams,  six  feet  by  six  feet,  and  nine  fert  in  depth.  This  raft  or  barge 
is  moved  in  parallel  lines  across  the  sui'face  of  the  lake,  and  at  each  station  the  four  dams  are 
sunk  simultaneously  by  their  own  weight  into  the  mud  tormbig  the  bottom.  When  they 
have  thus  become  well  imbedded  the  water  is  baled  ont,  and  the  mnd  removed  in  buckets  to 
large  rectangular  washing  vats,  into  which  a  continuous  stream  of  water  is  introduced  from 
the  lake  by  means  of  Chinese  pumps — the  contents  of  the  cisCems  being  at  the  same  time 
constantly  agitated  by  means  ot  rakes.  In  this  way  the  Wrbid  water  continually  flows  off, 
and  a  certain  amount  of  borax  is  finally  collected  in  the  bottom  of  ea<!h  lack,  which  is  sub- 
sequently recrystalliaed ;  but  from  the  density  acquired  by  the  washing  water,  of  which  no 
less  than  70,000  gallons  are  daily  employed,  it  is  evidentthatless  than  one-half  of  the  borax 
existing  in  the  form  of  crystals  is  thus  obtained,  while  that  which  is  present  in  the  mud  itself 
is  again  refumed  lo  the. lake. 

Tbe  dredging  machine  recently  introduced  is  a  decided  improvement  on  the  coSer-dams, 
and  may,  by  the  aid  of  some  trifling  modifications,  bo  made  a  very  cf^clent  machine ;  but 
the  mud  brought  up  by  it  is  subjected  to  the  washing  process  before  described,  and  a  small 
proportion  only  of  the  borax  is  obtained  for  recrystalliEation. 

Ckvstallization. — The  crystals  of  rude  borax  thus  daily  obtained  now  amount  to  about 
3,000  pounds,  and  after  being  caiefully  washed  they  are  deposited  in  boihng  water  and  recrys- 
tallized  In  large  lead-lined  vessels,  from  which  the  purified  borax  is  removed  into  boxes 
containing  Itl  pounds  eadi,  for  the  purpose  of  being  tbrwarded  to  San  Francisco. 

The  produce  of  refined  borax  now  daily  obtained  appears  to  vary  from  3,500  to  S,80O 
pounds,  which  is  prepared  and  packed  for  the  market,  as  nearly  as  uij  data  will  allow  me  to 
calculate,  at  a  cost  ot^  about  $90  per  ton  of  2,240  pounds. 

Capabilities  of  Pb0D1!CTI0N.— It  ia  evident  from  the  foregoing  description  that  the 
present  sjstem  of  working  is  by  no  means  calculated  to  develop  the  beat  resdts  which  this 
property  is  capable  of  affording,  and  that  in  ordec  to  do  so  it  will  be  necessaiy  to  adopt  some 
method  for  the  lixiviation  of  the  mud,  its  removal  from  the  bottom  of  the  lake,  and  the  ciys- 
talLization  of  the  borax  thus  obtained.  The  total  extent  of  the  muddy  deposit  considerably 
exceeds  three  hundred  acres,  and  if  we  assume  that,  of  this  area,  only  one  hundred  acres,  or 
that  portion  now  worked  for  borax  crystals,  is  alone  sufficiently  rich  to  pay  the  expenses  of 
treatment,  we  shall  arrive  at  the  foUowmg  figures : 

One  hundred  acres  are  equivalent  to  484,000  square  yards,  and  if  the  mud  be  worked  to 
the  depth  of  only  three  and  one-half  feet,  this  represents  about  565,000  cubic  yards ;  or, 
allowing  a  cubic  yard  to  weigh  a  ton  of  2,340  pounds,  which  is  a  very  low  estimate,  the  total 
weight  of  one  hundred  acres  of  mud,  in  ita  wet  state,  will  be  565,000  tons.  If  we  now 
assume  that  the  mud  exti'acled  from  the  lake  contains  60  per  cent,  of  water,  this  will  eor- 
reapoad  to  226,000  tons  of  diy  mud,  cunlaining,  according  to  the  mean  of  the  analyses  of 
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Professor  Odand  an^  Mr.  Moore,  19.29  per  cent,  of  boras ;  but  if,  in  practiw,  only  13  per 
cent,  of  borax  be  obtained,  this  will  represent  2T,130  tons  of  crystallized  salt. 

The  present  wholesale  price  of  boroi  in  Europe  is  $320  per  bin  of  2,240  ponnds,  aod  con- 
eequentlf  the  total  value  of  the  amount  contained  in  this  portion  of  the  lake  would  be,  on 
the  foregoing  assumption,  delivered  in  the  market,  88,678,100,  If,  however,  we  estimate  its 
value  in  San  PianMsco  at  $275,  it  is  at  the  portof  shipment  worth  $7,458,000.  The  expend- 
iture, in  plant  and  appliances,  of  a  further  sum  of  faO,000,  would,  by  the  process  proposed 
by  Dr.  Oxlaud,  allow  of  a  dfuly  production  of  four  tons  of  borax.  This  could  be  produced 
and  deli-vered  in  San  Francisco  at  a  cost,  eiclusive  of  interest  en  capital  and  depreciation  of 
plant,  of  S70  per  ton;  $1,898,400  for  the  37,100,  and  leaving  adifierenco  of  84,559,600 
between  the  expense  of  production  and  the  raarket  value. 

.  "Hie  above  calculations  are  made  in  a^coriJance  with  the  data  furnished  by  the  analyses 
already  quotfld  of  the  mud  In  the  central  portions  of  the  basin,  buteiclnsive  of  a  considera- 
tion of  the  borax  contained  in  the  deposits  of  other  portions  of  tbe  take,  as  well  as  of  the 
6,000  tons  of  this  salt,  indicated  by  analyses,  as  existing  in  solution  in  its  waters. 

A  careful  consideration  of  the  phenomena  attending'  ute  production  of  borax  also  leads  Ut 
the  belief  that  its  formation  is  continually  going  on  by  the  decomposition  of  carbonate  of 
goda,  (which  is  abundantly  contained  in  the  waters  of  the  lake,)  by  boradc  acid  emitted 
from  BOQices  beneath  its  bed,  since  large  quantities  of  carbonic  acid  constantly  escape  from 
the  surface.  Should  this  prove  to  be  the  case,  it  is  probable  that  any  moderate  extraction  of 
borax  may  be  replaced  by  the  formation  constantly  taking  place. 

The  quantity  of  carbonate  of  Bocb.  contained  in  the  mna  and  water  is  considerably  inexccBS 
of  the  amount  of  boiax  present,  and  coold  be  readily  extracted  from  the  mother  liquors. 
■Whether  this  operation  conld,  however,  be  profitably  conducted,  with  a  view  to  the  exporta- 
tion of  soda  asb,  is  a  matter  of  considerable  doubt,  but  the  yearly  consumption  of  this  sub- 
'Stance  in  California  being  understood  t«  be  about  500  tons,  this  local  demood  could,  at  least, 
be  supplied,  at  a  profit  of  say  Sj  cents  per  pound— $35,000  per  annum. 

SlTLPnuE. — Mr.  Phillips  tlras  describes  the  sulphur  bank  belonging  to  thia 
company,  and  the  mode  aJid  cost  of  refining  the  crude  sulphm-; 

Stilphur  Bank, — The  sulphur  bank,  which  presents  the  usual  characteristics  of  such  for- 
mations, is  situated  on  the  shore  of  Clear  lake,  and  covers  an  area  ot  about  40,000  square 
yards.    In  addition  to  sulphur,  small  quantities  of  cinnabar  are  found  in  thia  locality. 

The  deposit  has  not,  as  yet,  been  extensively  developed,  but  has  already  afforded  400  tons 
of  refined  snlpbur,  of  which  about  three  tons  daily  can,  it  is  staled,  bo  readily  sold  in  San. 
Francisco  at  870  per  ton. 

From  the  limited  extent  of  the  exploraHons  which  have  been  made,  it  would  be  difficult 
to  esdmale  the  probable  total  yield  of  sulphur,  but  it  is  not  unreasonable  to  anticipate  that 
tbe  bank  contains  at  least  from  15,000  to  30,000  tons  of  that  substance. 

In  order  to  make  immediate  returns  of  sulphur,  a  relinery  has  been  recently  erected  for  the 
treatment  of  tbe  ricbet  portions  of  the  deposit,  which  frequently  do  not  contain  above  10  per 
cent,  of  impurity ;  but  there  are  also  vast  quantities  of  tulaceous  matters,  containing  from 
5  to  60  per  cent,  of  sulphur,  all  of  which  will  be  ultimately  treated  with  advantage. 

The  cost  of  extracting,  refining,  and  delivering  a  tJjn  of  sulphur  in  San  Francisco  is  now 
stated  to  be  about  $35. 

The  refinery  couMsts  of  sundry  iron  retorts  for  the  purposes  of  sublimation,  together  with 
ii. 3 .1  — ■_..  _     jj  jg  ^^jj  ijyijoa^  and  connected  with  the  sulphur 


bank  by  a  railway  1,300  feet  in  length. 


SECTION  IXI. 

AGRICULTURAL  RESOURCES  OF  CALIFORNIA, 
CAHFORKIA  AS  A  IKIMK  FOR  EMIGBANTS, 


&   EMIGftATION   SOCIETY— PUBLIC  LANDS, 


New  Iberia,  Louisiana,  SeptemherSB,  1867. 

Sir  :  Some  six  weeks  or  two  months  ago  I  presumed  to  address  you,  not  directing  the  letter, 
as  is  now  advised,  by  Panama.  I  tliink  it  more  than  probable,  on  account  of  Indian  disturb- 
ances,  it  will  not  reach  its  destination. 

In  that,  the  first  letter,  I  made  many  inquiries  in  regard  to  your  favored  State,  and  if  I 
tepeat  them  in  this,  I  trust  you  will  not  esteem  me  troublesome.    There  ^re  several  families 
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s  desirous  of  eaeapiug  from  the  evils  that  afflict  this  seeUon,  and  try  our  fortunes  ii 

!S  not  cursed  by  negro  Bupremaey.    We  lost  n(--'-- — n.!-- i.- .i . 

..„  protection  and  healtb,  that  we  may  try  to  live 
B  snonld  be  bo  fortvinale  as  to  make  anything,  \ 
With  polities  we  are  disgusted,  and  cannot  care  again 
heartily  wishing  to  be  governed  by  our  own  race. 

To  thefollowing  inquiries  we  most  respectfully  ask  ai 
wise  employed,  we  ask  tliat  jou  haud^ms  to  some  one 
information: 

1.  Are  the  public  lands  entirely  absorbed  J 

2.  Can  they  be  entered,  if  public  1 

3.  Are  there  any  special  laws  regulating  the  entry  ? 

4.  In  what  part  of  the  State  are  these  lands  mostly  situated  1 

5.  What  is  the  price  of  unimproved  lands  not  very  close  to  the  dty  i 

6.  Of  improved  places  ? 

7.  What  are  the  wages  of  laborers  by  day,  or  month,  or  year  1 

8.  Is  there  a  demand  for  labor  T 

9.  Is  mining  more  profitable  than  farming,  or  vice  versa  7 

10.  What  section  would  you  advise  poor  people,  desirous  of  making  a  living,  and,  if  pos- 
sible, more,  to  settle  in  ? 

11.  At  about  what  price  could  work-horses,  milch  cows,  &.a.,  be  bought  in  the  rural  dis- 
tricts 1 

Vt,  Are  goods  of  all  descriptions  very  much  more  costly  than  in  Kew  York  or  New  Orleans? 

13.  Are  there  any  diseases  peculiar  to  the  climate? 

14.  And  any  information  that  you  may  judge  would  be  of  interest  or  service. 

Several  of  us  are  professional  men,  but  we  care  not  for  profession  if  we  can  only  have  a 
while  man's  chance  to  work,  and  thereby  support  and  educate  our  families.  We  would 
arrive  in  your  city  with  bnt  little  money,  and  it  would  be  well  for. us,  I  suppose,  to  remajn 
but  a  short  time,  and  not  be  very  long  in  locating.  At  what  season  would  it  be  best  to  arrive? 
Cotton  crop  a  failure  in  this  State ;  corn  and  cane  very  fine.  Yellow  fever  has  been  very 
severe.  Permit  me  again  to  ask  the  favor  of  an  eaily  and  full  answer  lo  the  above  inquiries. 
Yours,  lospeotfully, 

THOS.  T,  POLSOM. 
Ills  Honor  the  Maior  of  San  Francisco,  California. 


EEPLY. 

Query.  "Are  the  public  lands  entirely  absorbed?" 

Answer.  No;  There  are  millions  of  acres  yet  in  the  keeping  of  the  federal  gcfremnient; 
officers,  which  can  be  had  for  $1  an  Acre  in  gold.  Only  in  the  neighborhood  of  the  great 
thoroughfares,  the  navigable  rivers,  the  liragmentB  of  railways  yet  constructed,  the  mining 
camps  and  the  like,  has  ever  the  government  sniveyor  yet  erected  his  theodolite.  The  whole 
population  of  the  Stales  of  California,  Oregon,  Nevada,  and  the  Territory  of  Washingt  n  d  a 
not  come  to  a  million  of  souls,  and  they  have  more  land  to  live  upon  than  the  ent  G  man 
family  of  30  nations  and  60,000,000.  There  are  plenty  of  good  spots  where  small  1  n 
of  immigrants  may  squat  upon  and  await  the  coming  (for  yeais)  ot  the  federal  g  mm  nt 
surveyor,  and  when  lie  shall  come,  the  %\  an  acie  demanded  by  the  government  w  11  ha 
long  before  been  realized  out  of  the  land. 

In  the  San  Joaquin  valley,  60  miles  back  from  Stockton,  (adiy  of  about  5,000  inb  b  taut 
and  one  night's  journey  by  steamer  from  Sau  Francisco,)  plenty  of  land  can  be  go  f  11  a 
gold  per  acre  from  the  government  office  in  Stockton,  This  valley  is  about  100  m  lea  1  ng 
a  width  varying  from  10  to  30  miles,  through  which  streams,  navigable  for  flatboats,  flow 
down  tfl  the  Saeraniento  river.  The  soil  is  deep  and  rich,  and  the  bottoms  near  the  water 
are  oieeedingly  fertile,  and  able  it>  support  abundance  of  kine.  This  valley  would  absorb 
100,000  settlers. 

Wa  have  received  from  Mr.  Merry,  of  Eed  Bluff,  (a  growing  town  of  about  2,000  inhabit- 
ants, at  the  head  of  navigation  on  the  Sacramento  river,  and  to  be  reached  in  two  days  by 
steamer  from  San  Francisco,  at  an  expense  of  from  $10  to  $1S,)  an  elaborate  report  of  \!aa 
agricultural  and  lousiness  fticilities  in  that  section.    He  says :  * 

"  The  slopes  of  the  Sierra  hills  and  coast  r^ige,  being  well  watered,  afford  good  pasturage 
for  sheep  and  horned  cattle  during  (he  year.  The  arable  Jand  of  the  country  lying  along  the 
'bottoms'  ofthe  Sacramento  river  and  its  tributaries  beargrain  crops  of  from  16  to  40  bushels 
of  wheat  to  the  acre.    The  best  lands  in  the  county  (Tehama  coun^)  are  covered  by  Mciiean 

f  rants,  to  which  patent  titles  from  the  President  of  the  United  States  have  been  obtained, 
heso  lands  can  he  purchased  from  present  holders  for  810  to  $15  per  acre.  They  are  adapted 
til  the  growth  of  grain,  potatoes  and  beets.  All  kinds  of  vegetables  and  fruit  grow  in  the 
gieatest  luxuriance.    Sheep  breeding  pays  well.    The  fiocks  in  this  county  numbei  about 
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100,000  sheop.    Tbc  quality  of  wool  has  a  very  good  name  in  fie  Son  Francisco  market,  and 
bringa  20  cents  a  pound.    Butter  wiD  pay  well  for  skilful  dairymen,  and  cheese  also. 

"For  Bwine  there  is  no  better  county  in  the  Slate.  Over  4,000  head  of  graio-feil  hogs 
have  be^i  sold  out  of  the  county  during  the  past  year.  A  pork  and  bacon-packing  hoase  in 
this  place  is  doing  an  extensive  businesB.  The  BBtablishQient  of  a  woolleu-mill  hare  would 
be  the  best  investment  of  capita!  extant.  Lnmberis  cJieap,  firewood  plenty,  and  water  power 
abundant,  going  to  waste.  An  iron  foandry  would  pay  well  here.  Money  is  dear,  it  brings 
two  per  cent,  and  two  and  a  half  per  cent,  per  mouth.  Farm  laborers  get  |30  per  monfli 
and  board.  Blacltsmiths  and  wagon  makers  do  well.  Some  have  got  rich,  gS)o3  board 
can  be  got  for  $W  to  |35  a  month.  Cottages  can  be  got  for  from  $8  to  $15  a  month  rent.  . 
Town  lots  for  building  can  be  entered  at  government  prices,  Common  neceasarieB  from  the 
farms  are  cheaper  than  in  San  Francisco.  Imported  articles  are  about  30  per  cent,  higher. 
As  to  vine  culture  it  is  the  best  locality  for  that  industry  in  the  State.  Here  is  the  celebrated 
Bosquejo  vineyard,  where  the  'Gerke'  wine  is  made,  which  is  a  fair  sample  of  our  vine  lands. 
Thonsauds  of  acrea  of  equally  good  lands  can  be  had  here  for  }1]  SSai 


TLe  section  of  country  referred  to  by  iii.  Merry  would  absorb  and  maintain  100,000  persons. 

In  the  counties  south  of  San  Francisco — Monterey,  for  instance — two  days' journey  by 
stage  from  Francisco,  large  tracts  of  tbe  richest  land,  owned  by  eosy-goiug  people  of  Spanish 
descent,  can  be  purchased  or  rented  upon  very  advantageous  terms ;  purchasea  for  $1  or  $2 
an  acre,  or  rented  on  shares  for  one-forth  of  the  annual  product  of  the  land.  The  chief  and 
greatest  cost  is  ^le  cost  of  fencing. 

lu  many  places  the  old  SpaniBn  settlers  own  tracts  of  30,000  to  50,000  acres,  unfenced  and 
undivided,  over  which  nambeTless  flocks  of  sheep  and  cattle  roam  and  breed  and  die,  without 
control  or  much  care  from  the  proprietors,  who  live  in  rude  ease,  and  almost  secluded  from 
the  outside  vrorld.  Their  slumbers  wi!i«oon  be  broken  by  the  humof  busy  immigj?ants,  who 
will  come  erowding  by  sea  and  land  into  their  fruitful  territories.  Further  south,  towards 
Los  Angeles,  the  best  lands  can  be  purchased  from  those  old-fashioned  settlers  for  $1  an 
acre,  or  even  less.    There  is  very  little  timber  to  be  cleared  from  any  of  these  lauds. 

To  go  upon  these  lands,  several  families  should  form  themselves  into  villages  or  companies, 
and  go  out  togetheroc  the  land  and  help  each  other.  This  co-operative  syslemia  sure  to  make 
immigrants  happy  and  prosperous.  Farming  implements  can  be  got  here  bettor  and  cheaper 
than  in  England,  or  iri  any  of  the  American  cities  of  the  Atlantic.  Farm  horses  can  be  pur- 
chased forfSO  to  $40  apiece;  milk  cows,  $20  to  $30  eadi.     The  expense  of  transporting  or* 
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of  Califomians.     "fhe  olimate  {,  ■     -  ■      '  '^  ••■■      ■    ■         ■• ■ 

neither  frost  nor  snow. 

The  population  of  California  is  about  500,000.  About  90,000  of  these  have  votes,  and 
are  entered  on  the  great  register.  Being  an  American  citiaen,  and  residing  three  months 
in  one  locality,  gives  the  privilege  of  voting  for  all  public  officers.  The  voting  is  done  in 
one  d!^,  by  ballot,  aU  over  the  State,  aod  there  is  no  property  qualification  required  in  the 
voter  or  in  the  public  officer.  A  person  born  out  of  the  United  States  must  be  two  years 
resident  in  the  United  StalM,  have  sworn,  fealiy  to  the  American  government,  and  hai'e 
Kfiislered  his  name  on  the  great  register  before  be  can  vols. 

There  are  about  50,000  Chinese,  and  about  10,000  negroes  in  the  State.  Neither  of  them 
have  any  political  rights  allowed  them.  They  cannot  vole  for  any  public  officer,  nor  is  it 
likely  that  ever  they  will  enjoy  such  privileges.  The  Chinese  are  looked  upon  with  much 
jealousy  by  the  white  race.  Opposition  to  them  has  assumed  an  organized  shape,  and  there 
are  numerous  anti-coolie  clubs  existing  in  our  city,  whose  object  is  to  resist  and  discount 
the  importation  and  employment  of  Cbioese  labor.  About  8,000  Cliinamen  are  employed 
on  tbe  Pawfic  r^lway  worfc ;  about  20,000  are  working  in  and  around  the  mines,  and  the 
remainder  are  scattered  over  Ihe  Slate  eng^ed  in  doing  the  lowest  kind  of  work  about  the 
dtiea  and  towns;  washing,  gardening,  deahng  in  fish  and  vegetables,  &o. 

Question2.  "Is  thereademand  for  labor  j" 

Answer.  We  are  anxiously  and  caiefully  gathering  information  from  every  side,  from 
reliable  sources,  with  the  intention  of  forming  a  small  hand-hook  for  the  intending  immigrant. 
We  are  full  ofthe  great  ideaof  inviting  an  extensive  immigration  from  Europe,  and  from  the 
southern  and  eastern  States,  to  the  Pacific  slope,  but  we  shudder  at  the  thought  of  mislead- 
ing any  one.  jtl  is  almost  unnecessary  to  repeat  that  we  have  room  and  work  for  millions 
of  people  in  our  fields  and  mines,  but  the  great  trouble  is  to  support  people  while  thoy  are 
finding  the  work  suiled  to  their  strength,  their  habils,  and  their  expenence.  The  idea  that 
fills  the  minds  of  many  persons  in  making  towards  California  is,  that  they  shall  go  a  gold- 
hunting  in  the  mines,  make  lucky  hils,  and  return  at  some  distant  day  to  their  old  homes  in 
Bm-ope  or  the  Atlantic  States  to  enjoy  their  good  fortunes.  This  idea  has  been  the  unseen 
rock  that  wrecked  many  an  emigrant  to  this  golden  land.    None  should  come  to  the  Califomis- 
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got  in,  and  swarmed  over  the  "placer"  or  HtrBam  mines,  andoe  they  work  in  weL  organized 
companies,  live  upon  little,  thay  are  ahle  to  scrape  a  living  from  the  oft-washed  sands  in  the 
older  washing  grounds  of  the  earlier  miners.  The  principal  miuing  now  earned  on  in  Cali- 
fornia is  quartz  mining,  which  is  as  lilie  coal  or  iron  mming  as  possible — penetratiog  the 
bowels  of  the  eaith  several  hundred  feet — men  working  in  gangs,  in  "  wat<dies"  of  eight 
hours  each  shift,  so  that  the  work  never  stops,  night  or  day.  Eor  this  kind  of  work  miners 
get  $4  a  day.  Their  board  and  lodging  in  tlie  neighborhood  of  those  quartz  mines  comes 
high,  about  $8  or  $10  a  week,  as  a  general  rule ;  two  and  ft  half  days'  wages  is  required  to 
pay  for  a  miner's  board  and  lodging  for  a  week.  A  great  deal  of  the  work  on  the  Pacific 
railroad  on  our  side  of  the  Eocky  monntgjna  is  performed  by  Chinamen,  under  white  over- 
seers. Thoy  get  about  $1  a  day  for  their  labor.  White  men^could  get  that  wi^s  and  board, 
but  they  won't  work  for  it.  A  dollar  a  day  is  the  lowest  notch  which  the  strong  man's  labor 
has  touched  in  any  part  of  California.  Common  labor,  according  to  skill,  ranges  up  to 
$1  fj0and$2adfty.  Wearenot  now  talkingof  skilledmechanicallabor,  suohaa carpenters, 
bricklayers,  plasterers,  smiths,  machinists,  foundry  men,  tailors,  shoemakers,  and  tke  like. 
The  labor  of  these  sort  brings  |3  to  $5  a  day  in  all  the  cities  and  in  all  the  towns  of  the 
Pacific  coast.  As  to  clerks  and  light  porters,  and  those  who  are  always  waiting  for  an  easy 
berth  or  something  to  "  turn  up,"  there  is  little  encouragement  for  them.  The  cities  are  fttU 
of  them.  This  sort  of  helpless  people  are  the  production  of  an  erroneous  system  of  education, 
which  has  weaned  Iho  boy  from  labor,  and  left  the  man  a  helpless,  pitiab'ie  mendicant. 

You  are,  doahtlesa,  impatient  to  learn,  then,  what  sort  of  people  are  likely  to  do  well  here, 
and  we  answer,  any  sort  who  are  thoroughly  determined  to  work— men  and  women,  young 
and  old. 

is  about  twice  the  wages  of  New  York,  and  four 
L,  Ireland,  or  Germany.    The  price  of  wheaten  flour 
or  New  York— ^8  a  barrel  of  196  pounds  just  now. 
Tea,  sngar,  and  coffee  about  the  same  as  in  England  or  New  York.    Clothing  and  house 
rent  about  double  the  English  rates,  and  about  the  same  ^  in  New  York.    All  theforegoing 

Questions.  "  la  mining  more  profitable  than  farming?" 

Answer.  This  question  is  one  still  more  diflicnlt  to  answer.  Farming  has  lately  acquired 
a  fiied  chrracter.  The  fine  qualides  of  wheat  and  flour  which  California  yields — the  vast 
quantities  of  wool,  of  butter,  of  fruit  and  wine,  and  the  high  prices  these  products  realize  in 
New  York  and  Liverpool,  have  latterly  decided  great  nuinbers  of  our  population  to  go  into 
farming.  One  only  drawback  which  farming  in  California  will  ever  experience,  and  that 
will  oecasiormlly  anso  from  long  seasons  of  drought. 

The  last  three  years  the  seasons  were  very  well  mixed  with  r^ns  about  the  time  they  were 
wantedj  and  sunshine  when  wanted  i  and  our  fanners  have  had  splendid  crops  and  obtained 
high  prices.  About  four  years  ago  there  was  a  long  dronght  and  a  cattle  famine  was  expe- 
rienced. Flont  ran  np  to  very  high  rates,  and  there  was  much  suffering  among  the  working 
people.  This  has  passed  away  and  is  forgotten  in  our  present  prosperity,  but  it  is  well  for 
all  immigrants  fadng  to  this  country  to  be  made  aware  of  these  tilings. 

We  have,  in  general,  about  seven  months  of  the  year  when  there  does  not  fall  a  drop  of  raia, 
yet  vegetaUon  is  nourished  by  copious  dews.    Then  we  have  font  or  five  mouths  when  it 

Ems  down  plenteously,  and  this  rain  it  is  that  brings  us  the  means  to  obtain  the  food  that 
3  intact  in  the  earth,  and  enables  our  miners  to  wash  the  clay  and  sand  that  contains  the 
gold  dust. 

The  total  produce  of  our  gold  and  silver  mines  may  be  set  at  $50,000,000  to  160,000,000 
a  year.  Onr  farming  and  general  agricultural  products  will  very  soon,  if  they  do  not  now, 
foot  up  to  850,000,000  worli  a  year.  The  value  of  the  wheat  and  floar  shipped  frem  Cali- 
fornia since  last  harvest  comes  up  to  |ld,O00,000 ;  and  as  fast  as  good  ships  come  into  the 
harbor  they  are  eng'aged  to  take  out  wheat  and  flour,  wool,  hides,  &c.  The  general  demand 
for  all  sorts  of  mechanics  in  this  city,  and  throughout  the  State,  was  never  better.  The 
wages,  as  we  have  said,  range:  For  Chinamen, $1  a  day;  common  laborers,  $2  a  day; 
skilled  mechanics  53  to  J4  a  day — some  of  superior  skill,  $5  a  day ;  female  servants,  $15  to 
835  a  month,  and  board ;  farm  laborers,  $30  a  mouth,  and  board.  AH  these  prices  are  gold, 
and  all  our  dealings  here  are  managed  on  a  ffold  basis; 

Question  4.  "Are  there  any  diseases  peculiar  to  California?" 

Answer.  The  climate  of  California  is  the  most  healthful  to  be  found  in  the  world.  It  is 
equable  all  the  year  round.  The  thermometer  ranges  from  50°  to  90°  throughout  the  State. 
We  lay  from  32°  to  42°  north  latitude.  We  have  neither  frost  nor  snow,  except  on  the  high 
mountains  of  the  Sierra  Nevada,  and  some  of  the  mountjuns  in  the  Coastrange.  The  only 
drawback  to  heallh  is  experienced  in  the  neighborhood  of  the  mines,  where  the  water  is  over- 
atronglj'  impregnated  with  mineral  matter,  which  generates  ague  and  peculiar  fevers ;  but  in 
the  agricultural  regions  the  people  live  on  from  year  to  year  flieir  whole  lives  without  expe- 
riencing a  day's  sickness,  and  the  children  multiply  in  numbers  and  develop  in  symmetry 
and  beauty  beyond  those  of  any  race  on  the  face  of^  the  globe. 

Next  to  the  employments  under  the  head  of  "ordinary  agriculture"  is  the  vine  culture, 
which  is  peculiar  to  California ;  its  vines  and  wines  are  now  celebrated  all  o 
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But  a  few  years  ago  it  was  not  suppoaeil  the  vine  would  flourish  anywhere  hat  in  the  south- 
ern region  and  Los  Angeles.  Latterly,  esperiments  have  demonstrated  that  it  will  flourish 
in  the  acclivities  around  the  mining  camp  as  well  as  amitl  the  sheep-walks  and  pastoral  plains 
and  valleys ;  that  whether  it  is  pceaaetl  into  wine  or  disUlled  into  brandy,  it  will  reward  the 
labor  bestowed  upon  its  cultivation.  The  California  wines  begin  lo  make  their  way  in  the 
New  York  market,  and  each  new  year  will  confer  on  their  quality  more  richness  and  more 
i-epiitation. 

The  grape  vines  of  California,  when  five  years  old,  yield  plenteously ;  one  has  only  to  own 
half  dozen  acres,  well  planted  witi  vines  of  that  age,  lo  realise  a  life-long  indeptdence.  In 
ft  few  years  from  the  present  time,  the  wine  and  eilk  of  California  will  form  someof.the  lead- 
ing articles  of  its  export. 

The  fruiSs  of  Calilornia  are  now  so  rich  and  plentiful  that  the  farmers  begin  to  dry,  and 
press,  and  ship  them  to  the  Atlantic  cities,  from  whence,  but  a  very  few  years  ago,  we 
imported  dried  fruits,  flour,  &c. 

The  raisjcg  of  the  silk-worm  has  been  c<itnmejicea  in  California,  and  has  succeeded.  It 
is  proven  ihat  the  climate  is  quite  as  fivoralile  as  that  of  France  or  Italy  for  this  branch  of 
industry.  Arrangements  are  m  progress  lo  start  a  silk  factory.  The  success  of  this  experi 
ment  will  lead  to  national  results  by  and  by.  We  shall  soon  come  to  the  raising  of  tobacco, 
beet  root,  and  manufacture  of  beet  and  cane  sugar,  cotton,  flajt,  linen,  hemp,  and  hops,  for 
all  of  which  the  soil  and  climate  are  admirably  fitted.  Some  cotton  has  been  raised  in  the 
southern  parls  of  l^e  State  in  a  desultory  way,  but  the  soil  aw^ts  the  enterprising  hands  of 
tailing  men  to  bring  about  those  great  I'esults  from  the  vast  and  varied  material  mat  sleeps 
neglected  in  the  soil,  and  hovers  over  us  in  the  overhanging  climate. 

We  are  building  small  coasting  schooners  of  5U  to  3CU  tons.  All  those  craft  are  well 
Maployed  in  carrying  lumber,  coal,  and  the  produce  of  the  fields  into  market,  and  latterly 
groups  of  those  smafl  craft  have  gone  fishing  for  cod  hi  the  North  Fadflc  with  great  success. 
The  salmon  and  other  fish  caught  in  out  waters  are  certainly  the  best  in  the  world. 

Our  progress  in  manvitacture  is  infantine  and  rude.  Three  or  four  woollen  mills  and  one 
cotton  tactory  are  all  that  California  can  boast  of,  but  these  are  doing  well,  and  in  good  time 
otheiB  will  start.  Our  tanneries  are  numerous  in  city  and  country,  and  their  manufactures 
well  liked  and  in  good  demand.  Wo  should  say  the  business  is  healthy,  with  fair  profits. 
Soap  and  candle  ftctories  are  experimenting  on  tho  native  tallow  and  beeswax  of  the  country 
— this  is  the  land  Sor  bees  And  honey. 

They  have  begun  one  fectory  for  making  boots  and  shoes,  and  so  far  it  is  prosperous, 
employing  two  hundred  hands.  There  is  room  here  for  many  paper  and  flonr  mills.  We 
have  two  glass  factories,  on  a  small  scale,  doing  well,  and  any  number  of  iron  foundries,  all 
at  full  wo^.  There  has  been  a  glove  factory  lately  started,  and  is  doing  well ;  also  a  rude 
pottery-ware  factory.  We  want  half  a  dozen  hat  factories,  in  which  the  hat  from  the  founda- 
tjon  wonia  be  made,  trimmed  and  finished.  We  have  plenty  of  printers  and  an  abundance 
of  newspapers.  The  population  of  San  Francisco  is  about  120,000.  We  have  eight  morn 
ing  and  evening  newspapers,  and  13  or  15  weeklies.  We  have  a  score  of  banks,  15  insu- 
rance companies,  any  number  of  botols,  boarding  houses,  and  public  schools.  About  half 
the  population  are  native-born  Americans  from  tlw  Atlantic  States  ;  the  other  half  is  divided 
among  the  Geimans,  Irish,  French,  Spanish,  Chinese,  and  negroes.  The  Jews  have  two 
synagogues,  the  Roman  Catholics  eight  chmiies,  and  the  Protestants  a  dozen  or  so.  Take 
them  as  a  whole,  they  are  the  most  hospitable  and  generous  crowd  of  citizens  to  be  found  iu 
any  seaport  round  the  whole  earth.  Ho  man  nor  woman  will  be  suffered  to  want  food  here, 
■  and  no  industrious  man  nor  woman  need  be  afraid  of  casting  Sieir  destiny  in  the  fertile  grazing 
lands  of  California. 

We  hope  these  few  hints  on  our  new  and  growing  State  will  he  useful.    Tho  worst  time  for 
travelling  through  onr  interior  districts  aro  the  winter  and  spring  inonths,  when  the  roads 
are  softened  by  the  r^ns.    Rains  usually  begin  in  December  and  continue  down  to  April. 
We  remain,  respectfully, 

H.  A.  COBB.  Prcsideia. 
THOMAS  MOOKEY,  Vice  President. 
J.  W.  MOKENZIE,  Secretary. 
■    San  Fbancisco,  Octubtr  29,  1867.   ■ 


jyGoogle 


■WEST  OF  THE  ROCKY  MOUHTAINS. 


Tabular  statemmt  of  receipts  and  exports  of  agricultwal  products  at  San  Fran- 
cisco, Cdlifomia,from  Jmw,  1860,  fo  Juli/,  1867. 


Ytar. 

Flonr. 

Wheat. 

Barley. 

Oats. 

Wool. 

barrels. 
123,809 
111369 
149,825 
99S98 
61,670 
167,316 
301,449 

lOO-ii.  sacks. 
2,164,320 
1,451,465 
1,890,777 
1,843,840 
509,163 
3,138,442 
5,214,196 

100-ift.  sacSs 
671,414 
613,014 

-  '&m 

415^914 
984,  SW8 
767,938 

im-lb.  sacks 
305,208 
343,808 
172,896 
304,504 
255,839 

326!  119 

P«u»ds. 

5,990 

?;| 

*7,166 

1,013,636 

15,215,203 

4,510.699 

2,030,902 

Year. 

riour. 

Wheat. 

Barley. 

Oats. 

Wool. 

100-lb.  sacks 

10046.  sacks. 

10045.  sacks. 

Pounds, 

Ifi61 

197, 181 

339,537 

116,4^ 

18b3 

191,652 

851,844 

188,619 

154,587 

5,990,300 

ISbJ 

144,882 

1,043,6^2 

49,809 

39,985 

5,269,480 

18b4 

152,633 

1,071,292 

40,260 

91,082 

5,935,670 

1665 

91,479 

25,360 

13,920 

3,389 

6i  549, 931 

1860 

279,654 

1,039,518 

349,991 

113, 961 

4,662,129 

1867 

485, 35r 

3,636,194 

143, 157 

88,331 

2,104,000 

1,459,718 

9,197,784 

1,124,296 

607,797 

Countries  to  which  expm-ted  during  the  year  1867. 


Destiuatioa. 

Floor. 

Wheat. 

Barley. 

Oats. 

Wool. 

Barnls. 
201,478 
38,931 
69,370 
1,410 
4,171 
1,676 
3,149 
1,650 

40^732 

10D.it.  sacks 

510,784 

3,131,553 

151,124 

544 

2,950 

JO 

172,069 

10045.  soets. 

27,^5 
2,797- 
1,700 

28,579 
1  763 
7,788 
2,130 

10045.  saoks. 

Pounds. 
2,758,000 

3,514 
2.700 
2,487 
565 
187 
1,281 

J'ipau 
HawaiJiTi  Islands 

58,546 

1,333  ■■ 

196 

Totals 

385,126 

4,027,946 

143,497 

11,043     , 

3,758,009 
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hAN  FRANCISCO  m  ISbT-  b-^  ' 

The  total  population  of  the  city  Augn  1 1   lSb7  is  eHtinilted  at  1  ->1  100 
for  1858  was  Sl,223,  showing  an  increaae  in  eight  jeals  of 
estimate  for  1367  are  a«  follows 

White  males  over  21,  names  iftthe  present  volnma  45  UUU 

While  females  over  18,  estimated  27  OUO 

Wbite  males  ander  SI  and  females  under  18  estimated  40  000 

White  males,  names  refnsed,  and  fjreigners  estimated  4  000 

ChinsBo,  male  and  female  ...  3  6u0 

Colored,  male  and  female _                           ^  S  500 

Total  pei-manent  population  133  100 

To  which  should  be  adSed  a  lirge  element  of  otir  population  known  m     float  ne 
■which  consists  of :  1st.  Transient  hnaiders   &,o    at  hotels   boarding  houses   4.0 
2d.  Soldiers  at  the  fortifications    n  the  harbor     3J    Peroons  engaged  m  nayi 
gating  the  bay,  who  daiin  the  city  as  their  residence.    4th,  A  large  numljBr  of 
persons  who  have  no  permaoent  place  of  abode,  together  amounting  to  about...      9,000 

Total  popnlatJoo 131,100 

,  The  school  census  of  July,  1867,  gives  the  number  of  children  niider  15  years  at  34,710. 
The  number  of  males  between  15  and  21,  and  females  between  15  and  18,  is  estimated  at 
5,290,  maliing  the  aggregate  40,000  of  all  t^s. 

Improvements  op  the  Year  PAST,~Tbe  number  of  buildings  erected  in  San  Frandscw 
during  the  year  ending  June  30,  1867,  is  1,050,  of  which  340  are  of  brick ;  total  in  the  city 
and  county,  17,368,  of  which  3,857  are  of  brick.  The  estimated  cost  of  the  improvements 
during  the  same  period  is  nearly  $9,000,000.  The  sale«  of  real  estate  for  the  first  seven  months 
of  Uie  present  year  esc«ed  $10,000,000.  The  operations  of  the  department  of  streets  and 
highways,  for  the  year  ending  June  30,  1867,  show  an  expenditure  esceeding  81,000,000. 

The  cost  of  a  number  of  the  principal  new  buildings  is  thus  given:  Bank  of  California, 
$275,000;  Mercantile  Library,  $110,000;  Merchants'  Exchange,  $190,000  ;  Fireman's  Fund 
Insurance,  $45,1)00;  Pacific  Insui-ance,  $80,000 ;  Merchants'  Mutual  Insurance,  $60,000 ; 
Hibernia  Savings  and  Loan,  IffiiOOO ;  Murphy,  Grant  &  Co.'s  four-story  iron-fronted  brick 
block,  $170,000;  enlargement  and  improvements  Lick  House,  $175,000;  Dr.  Scudder's 
church,  $64,000;  Trinity  church,  $75,000;  St.  Joseph's,  Catholic,  $13,000;  Tehema  street 
school-house,  $26,000 ;  almshouse,  $60,000 ;  Oriental  buildings,  $200,000 ;  additioDB  to  Ocd- 
dental  Hotel,  $125,000;  Blanding  &  Prinsle's  block,  $70,000;  Ellis's  block,  $65,000;  Bran- 
nan's  new  huilding,  $60,000 ;  Savings  Union  building,  $50,000 ;  Hay  ward's  building,  comer 
California  and  Leidesdorff,  $90,000 ;  Morrow's  building,  Caliibroia,  near  Montgomery, 
$50,000;  Tucker's  building,  $45,000. 

'Strbets  asd  Sewers. — The  total  expenditure  in  the  department  of  streets  and  highways 
for  the  year  ending  June  30,  1867,  amounts  to  $1,009,883  85,  viz:  For  grading  1, 191,857' 
cuMcyards,  at  a  cost  of  $327,333:  paviDgl66,0^sqnaret^etcohble-stone  and  336, 0<^  square 
feetSicholson,  together,  $117,594;  bridt  sewers,  21,203  lineal  feet,  $156,745:  phinking, 
2,571,083  feet,  $96,897;  sidewalks,  69,925  fiontfeet,  $96,154;  croM  walks,  6,996  feet,  and 
curbs,  19,193  feet,  togelier,  $47,423;  macadamizing,  1,560,119  square  feet,  $117,272;  red- 
wood sewers,  I2,lSr  feet,  $49,578.  The  entire  cost  of  sti-eet  work  (rom  July  1, 1856,  to  June 
30, 1867,  is  $5,439,287.  The  total  length  of  sewers  constructed  from  July  I,  1856,  to  June 
30,  1867,  is  165,583  lineal  feet,  or  nearly  30  miles  of  sewerage.  The  principal  improvements 
have  been  the  grading  of  McAiisler  street,  from  Larkin  to  Rllmore ;  Tenth  street,  from  Mar- 
tot  to  Howard;  Towosend  street,  between  Third  and  Fourth;  Brannan  street,  between 
Second  and  Third ;  Mlmore  street,  from  Sacramento  to  Pacific ;  Olay  street,  from  Jones  to 
LeaTenworth ;  O'Farrell  street,  from  Larkin  to  Polk ;  California  street,  from  Polk  to  Franklin ; 
Fulton  street,  from  Buchanan  to  Fillmore;  Van  Ness  avenue. fromBushtoGeory;  Frankliu 
street,  fitom  Ellis  to  Turk ;  Main  street,  from  Mission  to  Fotsom ;  Fourth  street,  between 
Brannan  and  Townaend ;  Taylor  street,  between  Broadway  and  VeJIejo ;  Spear  street,  from 
Harrison  to  Folsom,  and  Bush  stieet,  from  Larkin  to  Cemetery  avenue. 

Water  Frokt  Impbovemehts.— The  work  of  constructing  a 
of  tlie  city  front  and  better  accommodation  of  shipping  has  been  commenced  di 
year.    It  will  be  8,336  feet  in  length  when  completed.    It  is  estimated  to  cost  $2,462,470, 
p95  374  per  linear  foot     It  is  to  be  coustruoted  of.solid  granite,  eight  feet  thick  at  baseanu 
six  feet  at  top,  resting  on  a  broad  embankment  of  rocks  and  cement. 

The  new  dry  dock,  nearly  completed,  at  Hunter's  Point,  about  four  miles  southeast  from 
Folsom  street  wharf,  is  one  of  the  most  important  enterprises  ever  undertaken  by  private 
citizens.  This  work  was  commenced  in  September,  1S6(S,  and  is  expected  to  be  completed 
by  the  close  of  the  present  year.    The  dimensions  of  the  dock  are  465  feet  long  by  125  feet 

"Compiled  from  Laugley's  City  Direelory,      C_it.)t.)n  ||^ 
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wide  OTi  (he  surface,  and  400  feet  long  by  80  feet  wMo  on  tbo  bottom,  and  of  saffieiont  deptit 
to  permit  vessels  drawing  22  feet  of  water  to  float  in  it.  Neatly  the  whole  of  tliig  great  ema- 
vation  lias  been  cat  out  of  solid  rock.  The  materiala  eitraeted  have  been  euffieicnt  to  cover 
10  50-vara  lots  of  the  adjoining  swampland  tea  depth  to  bring  them  up  to  the  grade  of  the 
city.  The  whole  front  of  the  dock  will  be  covered  with  solid  blocks  of  cut  granite,  13,000 
square  yards  of  which  lia,Te  bean  brought  from  the  quaiTJes  at  Rooklin,  Saocamentn  county, 
for  that  purpose.  Powerful  engines,  pumps,  and  every  necessary  arrangement  for  renderiog 
the  worSs  complete  have.been  eoustmcted,  Uie  whole  cost  of  which  will  esceed  $1,200,000. 

The  Merchants'  Dry  Dock  Company  have  completed  a  floating  apparatus,  ovlculated  to 
sustain  vessels  of  1,000  tons  burden.     This  dock  cost  $60,000. 

The  Union  Lumber  Association  aro  eonstructinff  a  dock  near  BeiJe  street,  which  is  esti- 
mated to  cost  $150,000.  This  asscciatioa  has  expended  $185,000  in  the  construction  of 
wharves  and  other  improvements  on  lands  adjoining  the  new  wharf  of  the  Pacific  Mail  Steam- 
ship Company.  The  improvements  made  and  in  progress  pnder  the  direction  of  this  latter 
uompany  iave  quite  changed  the  topography  of  the  western  ftont  of  the  city.  This  company 
owns  the  block  of  ovei-flowod  land  bouudeJ  by  First,  Second,  Townsend,  and  Bran nau  slreets, 
about  12  50-vara  lotsi  They  have  constrocted  wharves,  which  have  required  1,200  piles, 
3,01X1,000  feet  of  Bawed  lumbar,  35  tons  of  iron  bolts,  and  300,000  cabie  yards  of  eaith  to 
eomplele.  Thoy  erected  a  two-story  brick  warehouse.  If©  feet  deep  by  230  feet  wide,  cut 
down  hills  and  filled  up  swamps  to  such  an  e^ttent  that  what  had  been  the  most  aseless  por- 
tion of  the  city  front  has  become  the  centre  of  an  extensive  business.  .  Hundreds  of  men  and 
teams  are  at  present  engaged  cutting  down  the  hills  in  the  vicinity  and  filling  up  the  shallow 
bay  with  the  materials,  extending  the  area  of  the  city  hundreds  of  feet  over  what  had  been 
useless  territory.    The  erection  of  several  large  warehouses  is  contemplated  in  ^e  vicinity. 

Markets  and  Rolling  Mills, — The  new  CalifomiH  Market,  extending  from  California 
to  Fine  streets,  was  commenced  and  has  been  completed  during  the  past  year.  This  is  one 
of  the  most  nsetiil  improvements  in  the  city,  being  centrally  located  and  most  conveniently 
arranged.  It  is  a  most  substantial  structure,  with  elegant  iron  fionts  on  each  of  these  streets, 
resting  OD  a  solid  cut-granite  basement.  It  cost  about  $200,000.  Another  extensive  market, 
which  cost  about  $60,000,  has  been  built  on  Howard  street,  between  Third  and  Fourth. 

Among  tJie  newbrpnches  of  manufacture  introdaced  during  the  past  year  the  Pacific  Boil- 
ing Mills  liolda  a  prominent  position.  It  is  located  at  Potrero  Point,  and  has  been  fitted  up 
with  every  requisite  for  manufacturing  iron  bars  and  rods  of  any  shape  or  form,  from  a  i 
inch  up  to  36  inches  in  diameter,  including  railroad  iron  of  all  deBcriytlons.  These  works 
coat  $1,000,000. 

Ebal  Estate. — StatisMcs  in  the  ofiioe  of  the  city  and  county  assessor  place  tho  value  of 
our  real  estate  improvements  for  the  past  fiscal  year  at  $58,000,000.  Tho  number  of  sales 
of  property  made  for  the  12  months  ending  Jnly  31,  ISOT,  was  5,213,  at  a  valuation  of 
$15,383,196.  The  above  figures  include  oiily  the  sales  reqoided.  The  prices  paid  at  the 
Beidman  sale  would  swell  tho  total  to  nearly  $16,000,000. 

EOUCATIONSL  Facts.— There  are  34,710  white  children  under  15yearsof  agein  the  dty. 
Our  juvenile  population  has  increased  nearly  300  per  cent,  in  seven  years.  The  avSr^ 
number  of  pupils  belonging  to  the  public  schools  Juue  30,  1867,  was  nearly  IJ, 000.  Eight 
new  Bchool^ouses  were  erected  daring'  the  year.  The  disbursements  of  the  school  depart- 
ment of  the  public  school  fund  upon  the  assessment  roll  of  tho  last  fiscal  year  were  $320,958  83 
— slightly  within  the  receipts.  Basing  the  amount  of  taxes  for  the  benefit  $80,000,000,  at 
the  sfliool  tax  rato  of  35  cents  on  each  $100,  the  amonnt  r^ed  from  this  sonrce  the  present 
year  will  be  $280,000;  apportionment  of  the  State  school  fund,  $60,000;  poli  taxes,  $2,500: 
dog  tax,  il,000 ;  rent  of^school  properly,  $600 ;  evening  schools,  $300.  Total  revenue  for 
the  present  year,  8344,300. 

The  whole  number  of  private  educational  institutions  in  San  Francisco  is  about  70,  with 
^ate  attendance,  including  students  at  the  different  colleges,  of  4,250,    Of  tbisnum- 
*e  under  the  control  of  the  Catholic  denomination,  and  the  regular  aggregate  attend- 
ance upon  the  same  is  over  3,400. 

There  are  21  schools  connected  with  the  Protestant  Sunday  School  Union.  The  average 
attendance  at  these  schools  is  4,340 ;  other  Protestant  schools,  3,405;  Catholic  schools,  3,600; 
Hebrew,  690.  Total  who  receive  rell^ous  instructions  on  the  Sabbath  day  io  this  city, 
11,035.  Libraries— number  of  volumes  Sabbath  School  Union,  19,927;  other  Protestant 
schools,  12,000 ;  Catholic  schools,  6,000.  Total  number  of  volumes  in  Sabbath  schools  in 
this  city,  (Hebrew  not  included,)  37,927. 

New  Masdpactures.— Among  the  most  prominent  of  the  branches  of  industry  put  in 
operation-are  the  Pacific  Woollen  Mills,  located  at  the  Mission,  manufactoring  knit  goods  of 
all  deaoripljohs  at  the  rate  of  $500,000  annnally,  and  employing  nearly  400  persons ;  tho 
Golden  City  Chemical  Works,  with  a  capital  of  $2,000,000,  and  manufacturing  a  great 
variety  of  chemicals  and  medicinal  extracts ;  the  San  Francisco  Glass  Works,  manufacturing 
both  while  and  colored  glassware  to  the  extent  of  $150,000  a  year,  and  the  San  Francisco 
Linseed  Oil  and  Piunt  Works,  with  capacity  tosupply  the  entiie  wants  of  the  coast.  T^ese, 
withminor  enterprises  inaugurated  during  the  same  period,  have  absorbed  more  than  $3,000,000 
capital,  and  will  turn  out  manufactures  to  half  tbat  amount  annually.  The  most  promineBt 
of  the  enterprises  yet  unfinished  is  the  Pacific  KoUing  Mills,  which  promises  to  be  in  aiic-|  \^ 
18 
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cessftil  operation  within  tie  next  twelve  months.  This  establishment  is  much  aeedcJ,  hoth 
to  So  away  nith  the  importation  of  a  vast  amount  of  manufactnred  metals  ^nd  to  stimulate 
new  bracehes  of  labor  by  furnishing  supplies  of  home  materials  which  are  required  to  make 
them  suecessfnl.  The  large  capitalof  tliese  mills,  and  their  contemplated  extensive  scope  of 
manufacture  in  copper  as  well  as  in  iron,  promise  to  do  more  to  develop  the  resources  of  the 
State  in  these  metals  than  all  similar  enterprises  now  in  operation  combined. 

Gen eralManufactubing  Items. ^Ehe  pecuniary  reBults  of  all  the  raanufactuTiQg'iater- 
ests  in  this  city  for  the  past  year  are  favorably  reported.  The  sugar  and  petroleum  factories 
are  alone  complained  of  as  being  less  successful  than  in  former  years.  The  Pioneer  and 
Mission  Woollen  Mills  manufactured  for  the  year  endin?  June,  ISu6,  goods  to  the  value  of 
$899,734.  The  Mission  mills  alone  turned  out,  'with  4S5  hands,  gO,0llO  pairs  of  blauketa, 
125,000  yards  of  broadcloth  and  cassimere,  500,000  yards  of  flanne!  and  cloahing,  besides  a 
quanUty  of  shawls ;  the  whole  consuming'  3,000,000,  of  wool.  The  Pacific  Woollen  Mills 
will  make  u^  into  knit  woollen  goods  this  year  500,000  pounds  of  fine  wool.  Mayer  &  Sons' 
cotton  wadding,  batting,  and  twine  works  can  turn  out  2, 000  pounds  of  wadding  and  batting 
per  day.  The  cotton  they  use  is  imported  chiefly  from  Tahiti  and  Meiic^  ports.  ThoPacifie 
Cordage  Factory  turned  out  last  year  2,000,000  pounds  of  cordage.  'The  ropo-walk  is  1,500 
feet  long,  and  the  works  altogelher  employ  47  men  constantly.  The  Pioneer  Woollen  Mills, 
during  laat  year,  employed  XO  hands,  and  ma.de  30,000  pairs  of  blankeEa,  60,000  yards  of 
broadcloths,  tweeds,  and  cassimerea,  and  375,0(IOyardaof  flannels,  ■whichcousumed  1,300,000 
pounds  of  ehoiee  wool.  A  very  large  portion  of  the  flannels  manufactured  is  made  up  at 
once  into  shirta,  the  colnpany  employing  60  sewing  machines  in  that  and  other  work  con- 
nected with  their  manufactures. 

There  are  three  manufactories  of  acids  and  other  chemicals  in  the  city,  which  supply  the 
assay  offices  and  mint  on  this  coast.  The  PhoenijL  Oil  Worlts  have  a  refiuing  capacity  of  400 
gallons  per  day.  Mallon&Co.'sglass-cntting  works  manufactured  to  the  araouut  of  $6, 000 
in  1866,  The  Pacific  Saw  Works  turned  outmanufactures  valued  at  over$3,000,000.  Dana's 
neat-foot  oil  works  turned  out  33,997  pounds  of  glue  and  5,007  gallons  of  oil.  Cameron, 
WhitHer  &  Co.  made  mirrors  to  the  value  of  $18,000.  Zech  made  19  pianos  last  year,  of 
an  average  value  of  S4.'>0,  tising  native  ash,  laurel,  and  other  domestic  woods.  John  Mayer 
made  two  large  organs  of  gomJ  quality,  The  glass  manufactures  of  the  year  aggregated 
$80,000.  ( 

There  are  ]  1  extensive  flour  mills  in  the  dty,  .which  oiported  the  first  eight  months  of  this 
year  136,95S  barrels  of  floor  via  the  Isthmus  of  Panama.  Eight  mills  tnmed  out  last  year 
an  aggregate  of  247,708  barrels,  besides  large  quantities  of  other  meals.  Eight  saw-mills 
turned  out  8,950,000  feet  of  lumber. 

Up  to  the  present  time  the  principal  foundries  and  machine  shops  located  In  this  city  have 
turned  out  machinery  for  the  propulsion  of  1,000  ton  vessels,  stationery  engines,  batteries 
of  heavy  guns,  the  most  powerful  quarlz -crushing  machinery,  saw  and  flour  mills,  and  for  a 
multiplicity  of  business  not  needed  to  mention.  With  the  exception  of  the  raw  materials 
used  .for  castings  and  machinery,  the  foundries  of  the  State  have  rendered  its  people  inde- 
pendent of  other  countries  and  given  profitable  employment,  directly  and  indirectly,  M  several 
thousands  of  persona.  Atthepresent  time  there  are  14  Iwrge  foundries  and  machine  shops, 
some  of  whiehhave  no  superiors  anywhere  in  eseelleace  of  work  and  adaptalJon  of  mateiials 
to  meet  the  wanta  of  the  people.  During  the  year  1966  these  foundrios,  with  some  few 
smaller  ones,  employed  1,013  men,  using  6,931  tons  pig  iron,  1.448  tons  bar  and  rod  ii 
'     ■  indhr'     ■  '  ■■^-         ■     ■       ^ 


m.  and  110  tons  rivets.     Several  of  these  establishments  have 
extensive  boiler  shops  connected  with  them. 

The  three  sugar  refineries  in  this  eltyhavo  a  capacity  nearly  double  the  local  consumptions 
One  establishment  alone  has  a  capacity  toreiine  ISO, 000  pounds  daily.  Altogether  about  300 
men  are  employed  In  these  refineries.  Twenty  thousand  boxes  of  maeearoni  and  paste  were 
made  by  one  firm  last  year.  Another  house  made  3,000  gross  of  yeast  powders.  About 
24.000  brooms  were  manufactured.     Wooden  ware  and  .box  manufacturing  is  extensive  and 

Erofitable.  The  new  linseed  oil  works  can  crush  4,000  pounds  seed  per  week.  Two  firms 
ave  made  5,000  billiard  tables  in  this  city  in  IC  years.  During  1866  they  employed  12  men 
and  liiado  70  tables,  worth  $480  each. 

The  products  of  several  other  manufactories  may  thus  he  condensed:  Ten  soap  establish- 
monls,  3,831,419  pounds ;  three  match  factories,  250,000  gross ;  five  tanneries,  3,400  hides, 
615  dozen  calf  and  515  kip  skins ;  hose  and  belting,  6,000  feet  hose,  $7,000  worth  of  belting, 
and  400  dozen  horse  coQars ;  hoots  and  shoes,  total  manufactures,  $750,000,  employing  about 
500  men ;  type  foundry  at  the  rate  of  120,000  per  annum ;  34  breweries,  of  which  17  turned 
out  76.602  barrels  of  beer;  furniture  establiahm&ts  employ  over  300  men  and  turned  out 
about  $800,000  worth  of  furniture ;  800  cigar  makers,  employed  by  100  firms,  turn  out  nearly 
3,000,000  cigars  a  month;  the  clothing  manufacturers  employ  700  persons  and  turned  out 
last  year  $1,500, 000% worth  of  goods ;  aO  firms  are  engaged  m  making  carriages  and  wagons. 
TkadeFluctdations.^A  general  table  of  the  fluctuations  of  trade  shows  that  the  num- 
ber of  persons  in  business  in  this  city  has  increased  from  5,300  in  1862  to  6,942  in  1867. 
Only  the  leading  branches  of  trade  are  included  in  this  table.  Of  those  in  business  in  1862 
only  3,956  are  still  found  in  existing  trade  circles.  The  yearly  changes  among  small  dealers 
will  not  fall  short  of  40  per  cent,  per  aimum. 
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.  Municipal  riSAUCes.— The  total  assesEtnenli  for  ie66-'67  is  $96,70Q,3W,  -Of  thia  valna- 
tion  $53,483,431 18  assigned  to  real  estate,  and  $43,314,970  to  personal  property.  The  total 
of  State,  city,  and  county  laies  is  |3  10  on  each  ^lOO.  The  amount  absolutely  collected  on 
is  much,  less  than  Ihe  ag'gregate  valaalions  for  the  last  two  ycara.  In  1865-'(ifi  it  was 
$33,730,719  personal  against  839,775,500  assesaecl,  and  $45,436,824  real  eatata  against 
149,138,037  assossod ;  in  all,  $68,167,643  coUected  on  against  ^,913,527  aesesaecl. 

The  city  eipenditurea  for  1865-'66  were  81,437,381  30,  which  amount  was  divifled  as 
follows:  Cnrient  expensea,  ^16,934  45i  permanent  improTementB,  (90,995  90;  interest, 
$356,198  38i  rednctitm  of  debt,  $154,055;  oM  claims,  $19,0^  47.  The  expenditures  for 
1866-'67  are  thus  stated:  Current  expenses,  $939,2(^  05;  permanent  improvements, 
$188,073  75;  interest,  ^13,353  06;  reduction  of  debt,  $354,686  82;  old  claims,  $71,166  66: 
toUl,  11,766,565  34.    Increase  this  year,  $339,384  14. 

The  total  revenna  for  1865-'66  was  $],6li4,408  06.  That  for  1866-'67  was  $1,841,753  96, 
showing  an  increase  of  $217,345  90.  The  revenno  is  derived  thia  year  as  follows ;  Taxea, 
$1,482,476  31 ;  State  and  county  licenses,  $9B,901  50  ;  municipal  licenses,  $31,762  50 ;  sole 
of  bonds,  $125,965  38;  other  sources,  $107,647  97. 

The  bonded  debt  agffr^^tes  $4,748,667,  bearing-  iaferest  at  from  6  to  10  per  cent.  The 
annual  sinking  fund  is  abont  $198,500.  The  bonds  in  aid  of  the  Pacific  railroad  alone 
amount  to  $650,000,  bearing  7  per  cent,  interest. 

Climate  of  Calipoewia. — The  following  interesting  siiid  instructive  obser- 
vations on  the  dimate  of  California  are  from  the  proof-sheets  of  a  forthcoming 
work  on  the  Paciflo  Coast,  by  Mr.  T.  F,  Cronise,  soon  to  be  issued  by  Messi-s. 
H.  H.  Banort)ft  &  Co.,  of  San  Francisco : 

The  Variety  op  Climate. — There  are  essenljally  two  climates  in  California,  the  land 
climate  and  the  sea  climate.  The  latter  derives  its  low  temperature  from  the  ocean,  the  water 
of  which  along  the  coast  stands  at  &om  52°  to  45°  all  the  year  round.  The  evenness  of  the 
ocean  temperature  is  owing  to  a  steady  current  from  the  north,  which  is  occoinpanied  also 
by  winds  in  the  same  direction  during  the  entjre  summer  season,  or  rather  from  April  to 
Ocl^itier,  inclusive.  Almost  daily  during  this  period  a  deluge  of  cold,  damp  air,  of  the  same 
temperature  as  the  ocean  oyer  which  it  has  passed,  is  poured  upon  the  land.  It  is  mostly 
laden  with  mist,  in  dense  clouds,  which  it  deposits  at  the  foot  hills  and  on  the  slopes  of  the 
highlands,  or  cairies  a  short  distance  into  Ihe  Interior,  wherever  Ibere  is  a  break  in  the  land 

The  land  climate  is  as  nearly  as  possible  the  opposite  in  eveiy  respect.  In  snmmer  and 
atuumn  it  is  hot  and  dry.  It  undergoes  various  modifications  from  the  configuration  of  the 
surface  of  the  earth.  Even  the  mountains,  which  retain  the  snow  tiU  a  late  period,  present 
a  high  temperature  in  the  middle  of  the  day,  and  the  presence  of  the  snow  on  their  summits 
in  June  is  owing  to  the  great  mass  which  has  accumulated  on  them  rather  than  to  cold 


.  snotrating  into  the  interior  in  every  direction.  There  is 
delighlfol  than  these  valleys  enjoy,  and  no  territory  more  i 
prevenlB  the  contiguous  land  from  being  scorched  in  summer,  it  also  prevents  it  from  being 
'froaeu  in  winter.  Hence  ice  and  snow  are  not  oomroon  in  the  ocean  climate.  The  difference 
in  temperature  is  comparatively  slight  between  winter  and  summer. 

The  cold  of  winter  in  the  interior  is  not  intense,  even  on  mountain  elevations,  with  the 
eiception  of  the  tier  of  counties  in  the  extreme  north.  Its  degree  depends  much,  however, 
on  tho  altitude  of  the  locality.  Theseverity  of  winter  is  due,  not  to  extreme  cold  in  any  part 
of  California,  but  to  violent  and  prolonged  snow-stdrms  in  ono  section,  and  cold  and  prolonged 
rains  in  the  others. 

It  is  interesting  to  cast  the  eye  over  the  map  of  the  State,  and  trace  out  climatic  modifica- 
tions as  governedby  topography.  First,  look  at  the  long  range  of  coast,  tho  slope  of  which,  as 
far  back  as  the  first  mountan  wall,  is  under  the  control  of  the  ocean,  and  has  the  moat  uniform 
of  climates.  It  is  a  narrow  strip  of  territory,  the  only  part  of  the  State  preserved  from  desaica- 
tion  in  suromor  by  daily  showers  of  mist,  and  therefore  admirably  adapted  to  dairy  purposes. 
Then  sm'vey  tho  counties  bordering  on  the  great  bay,  Sonoma,  Napa,  SoUno,  Contra  Coata, 
Alameda,  Santa  Clara,  and  San  Mateo,  borrowing  one-half  their  clirnate  from  the  ocean,  and 
the  other  half  from  the  interior;  ineshauatible  in  agrieultwul  resources,  and  forming  the 
granary  of  the  Pacific,  The  Pajaro  and  some  other  valleys  further  south,  to  whiolf  the  sea 
winds  gain  access,  belong  to  the  same  system,  and  those  also  of  the  Sacramento  and  San 
Joaquin,  although  in  a  losaer  degree,  being  further  removed  from  the  ocean.  Then  regard 
tho  mountain  range,  with  its  countless  little  valleys,  buried  np  with  snow  in  winter,  bursting 
forth  into  a  paradise  with  the  spring,  and  converted  into  furnaces  by  the  snmmor'a  sun,  and 
yet  luxuriant  with  all  kinds  of  delicioua  fruits.  In  this  section  are  concentratod  the  mining 
interests.  Finally,  view  the  southern  section,  embracing  one-fourth  of  the  State,  removed 
alike  fi'om.both  extremes,  which  operate  intha  north,  controlled  neither  by  mountEdu  nor 
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■a  EecKon  of  country  wanting  only  it 


ocean,  and  enjoying  tlio  most  genial  temperatari 
certainly  of  winler  rains  to  make  it  an  Eclen. 

CiiIMATR  OP  San  Francisco.— The  record  of  the  climate  of  San  Francisco,  as  tepi  by 
Mr.  HenryGibboEB,  estendingfroDi  the  antamo  of  1850  to  January,  1863,  aperiodof  17  years, 
shows  the  coldest  weather  diiring  that  time  to  have  occarred  in  January,  1854,  when  the 
mercnryfell  as  low  as  35".    T  be  coldest  noonday  for  the  same  period  w"  ""'^      " - 


in  that  city  lor  several  years 

he  shade  all  day,  the  circnmstance  is  noted  aa  a  pi 

wintertopassaway  without bringingtho  thermoi   .  .. 

In  the  year  1853,  it  fell  at  no  time  lower  than  i(P, 


When  it 


is  cold  enough  to  preaerre  icein.  t 
It  is  not  nDCommon  for  the  entire 
BO  low  BS  the  point  of  freosing. 
eboTo  the  freezing  point. 

The  extreme  of  heat  in  the  same  period  occnrred  on  September  10  and  H,  1653, when  the 
thermomater  reached  97°  and  88°  on  the  two  days  respectively.  This,  however,  was  entirely 
exceptional,  and  might  not  again  occur  in  half  a  century.  The  air  was  dry  as  a  sirocco,  and 
had  a  curious  effect  on  the  wood-work  of  houses,  causing  a  constant  cracklinff; noise,  from 
the  shrinking  of  the  timber  and  the  plaster  breaking  on  the  wooden  partitions.  In  a  locality 
somewhat  exposed  to  reflected  heat  from  the  stm,  and  where  the  temperature  was  lOC^,  a 
thermometer  with  a  wet  bulb  fell  to  68°,  the  evaporation  redncing  it  3^. 

With  the  excepHonjoBt  noted,  the  hottest  day  iatte  17  years  was  oi 
when  the  thermometer  stood  at  93°.     In  October,  1854,  and  in  i 
91° ;  and  in  Jnly,  1855,  it  rose  once  to  90°.    Thus,  it  appears  there  w 
years  when  the  temperature  was  as  high  as  90°,  and  only  two  of  these  six  days  were  in  the 
summer  months. 

The  ahsence  of  warm  weather  in  the  summer  months  is  oharacleristic  of  the  coast  climate, 
and  strikes  a  stranger  forcibly.  The  most  ordinary  programme  of  this  climate  for  the  year 
is  as  follows,  beginning  with  the  i^ny  season :  Tbe  first  decided  rains  are  in  November  or 
Decomhev,  when  the  counti'y,  after  having  been  parched  with  drought,  puts  on  the  garb  of 
spring.  In  January  the  laiiis  ahalo,  and  vegetation  advances  slowly,  with  occasional  slight 
frosts.  February  is  spring  like,  with  but  little  rain.  March  and  April  are  pleasant  and 
showery,  withanoceasionalhotday.  InMay  the  sea  breeze  begins,  but  does  not  give  much 
annoyance.  In  Jane,  just  as  warm  weather  is  about  to  set  in,  the  sea  breeze  comes  daily, 
and  keeps  down  the  fomperatui'e.  It  continues  through  July  and  August,  occasionally 
holding  up  for  a  day  or  two,  and  permitting  the  aim  to  beat  the  air  to  the  sweating  point. 
In  September  the  sea  wind  moderates,  and  mere  is  a  slight  taste  of  summer,  which  is  pro- 
longed into  the  next  month.  The  pleasant  weather  often  lingers  in  the  lap  of  winter,  and  is 
interrupted  only  by  the  rains  of  November  or  December, 

By  running  the  eye  over  tho  following  table,  a  genenil  idea  can  be  gained  of  tho  coast 
climate  as  regaids  temperature.  The  fist  column  represents  the  average  temperature  of 
each  month  at  sunrise,  for  17  years;  the  second  at  noon,  and  the  third  is  the  mean  of  tho  other 
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Observeinthe  table  the  regular 
from  October  to  December ;  nin 
uniform  increase  of  the  night  te 
larity  in  the  noonday  inei 
upward  impulse  in  June,  1 


^efrom  January  to  September,  and  the  rapid  decrease 

e  months  of  increase  and  two  of  dacreaae.    Notice,  also,  tho 

n  the  first  column,  and  the  irregu- 

„  . ;  in  May,  and  the  snn  giving  it  an 

..^  ^  ,  a  wind  has  gained  undisputed  control. 

Mean  Ahnpal  Temperature. —The  mean  annual  temperature  at  San  Francisco  is  56.6, 
which  may  be  set  down  as  the  mean  of  the  coast  and  bay  climate.      '  -    ^        .. 

ocean,  the   days  are  warmer  and  (he  nights  colder,  the  sun  beini 
temperature,  and  the  ocean  the  great  equaliEer.    But  the  inc 
nearly  with  the  diminution  of  the  high  temperature,  that  tl 


there 


eofth 


'  the  great  disturber  of 
f  the  day  corresponds  sa 
n  varies  but  little  within 


Washington  and  Richmond,  nearly  in  the  same  latitude  aa  San  Fra 


of  54  or  54i,  two  degrees  colder  than  the  latter.     This  appears,  at  first  sight,  to  he  a  small 
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difference ;  tat  its  value  fa  made  evident  by  refleetjcg  that  it  ie  a  difference  for  every  day  in 
tlic  yeai— each  day  of  the  yeai'  in  San  tranciseo,  from  Januaiif  to  December,  havlngan 
avero^e  of  tvpo  degrees  higher  than  the  corresponding  day  on  the  Atlantic  border.  Cold  as 
imr  sammers  are  in  proportion  to  those  in  the  east,  it  appears  that  the  wioteis  aie  warmer, 
in  still  greater  proportioa. 

In  the  Atlantic  Stales  the  mean  aannal  tamperatiire  diminishes  in  going  northward  about 
6  degree  for  every  degree  of  latitode,    This  is  the  general  rule  in  all  climates.     But  the 

— ..  ^e  i-<.,-e — ■ ..  _^  extraordinary  anomaly  in  this  respect.     Along  the  coast, 

'«  Monterey,  a  range  of  nine  degrees  of  latitude,  the 


climate  of  California  ^     . 

from  the  mouth  of  the  Columbia  ri  ^ .  t,  ■ 

mean  temperature  varies  but  little — not  more  than  three  or  four  degree:  _.. 

this  difference  does  not  correspond  exactly  with  tlie  difference  of  latitude.     On  the  other 
hand,  the  interior  climate  varies  indefinitely,  every  valley  having  a  climate  of  its  own.    The 
generally  hotter  in  the  north.     One  might  start  from  Loa  Angeles, 


1  travel  northward,  inland,  500  OJ   . 
[night  go  in  a  southeasterly  course  less  than 
n  the  Colorado,  he  would  find  one  of  the 


near  the  south  line  of  the  State, 
and  fiodit  growing  hotter  evei'j  day;  and 
half  that  distance,  and  arriving  at  Fort  Yuma, 
hottest  plaeea  in  the  world. 

The  sudden  fluotnations  of  temperature,  incident  to  the  climate  of  the  Atlantic  States,  fire 
unknown  in  California.  We  have  none  of  those  angry  outbreaks  from  the  nortiweHt,  which 
change  summer  to  winter  in  a  few  hours.  The  sea  breeze  is  chilling  enough,  eapedally 
when  it  comes  in  suddenly  t«  reassert  its  sway,  after  one  of  the  occasional  warm  days  of  sum- 
mer.    But  the  sea  breeae  can  never  bring  the  thermometer  down  below  52°. 

In  the  summer  months  there  is  scarcely  any  fall  of  temperature  throagh  the  night  in  the 
coast  climate.  The  early  morning  is  sometimes  clear,  sometimes  clondy,  hut  always  calm, 
A  windy  morning  in  summer  is  Uicemmon  at  Sen  Francisco.  A  few  hours  after  suurise  the 
clouds  break  away  and  vanish,  and  the  sun  shines  forlli  cheerfully  and  delightfully;  not  a 
breath  ef  air  stirring.  Towards  noon,  or  a  little  after,  the  sea  breeze  sets  in,  and  the  weather 
is  completely  changed.  From  G5°  degrees  the  mercury  drops  to  53°  or  54°  long  before  sun- 
set, and  at  mat  pomt  it  remains  almost  motionless  till  the  next  morning.  This  is  the  order 
of  things  in  three  days  out  of  four  in  June,  July,  and  August. 

In  the  climate  of  the  coast  the  nights  are  never  uncomfortably  warm.  The  extreme  heat 
at  10  p.  m.  at  San  Francisco,  for  17  years,  was  75°.  The  thermometer  reached  this  point  on 
three  different  nights ;  on  two  nights  it  reached  75°,  oo  four  nights  73°,  on  two  nights  73°, 
and  on  five  nights  70° — makiDg  only  16  oveniugs  in  17  years  when  it  was  warm  enough  at 
bed-time  to  sit  out  of  doors  with  thin  clothing.  The  warmest  morning  in  17  years  was  69°. 
These  facts  have  special  interest  in  relation  to  sleep. 

Though  the  nights  in  the  interior  are  not  so  uniformly  cool,  yet  there  are  few  localities, 
even  in  the  valleys,  where  they  are  too  warm  for  sleeping,  oven  though  the  d^  temperature 
may  have  reached  100°.  This  is  a  remarkable  feature  of  the  climate  of  the  Pacific  States, 
acd  it  has  an  important  bearing  on  the  health,  vigor,  and  character  of  the  populatioa. 

In  the  southeastern  comer  of  the  State  is  a  seclJon  having  a  climate  of  its  own..  It  is 
known  as  tho  Colorado  desert,  and  is  comparatively  hai'rren  of  vegetation,  owing  to  the 
small  quantity  of  rain  which  falls  there.  The  mean  temperature  of  Fort  Yuma,  though  not 
exactly  in  the  desert,  is,  in  the  month  of  July,  upwards  of  100°  at  noon,  and  90°  at  9  p.  m. 
In  contrast  with  this,  is  the  winter  climate  of  Yreka,  near  the  extreme  northwest  corner  ef 
the  State,  and  representing  a  small  alpine  section  bordering  on  Oregon.  During  the  stormy 
weather  of  January,  IS63,  when  the  thermometer  at  Marysville  and  other  localities  in  the 
north  were  telegraphed  as  ranging  from  35°  to  35°,  at  8  a.  m.,  the  despatches  from  Yreba 
placed  it  helow  zero  day  after  day,  and  sometimes  10°  or  12°  below. 

We  will  conclude  the  subject  of  temperature  with  a  tahle,  representing  the  mean  of  the 
several  seasons  at  a  number  of  prominent  points  in  California,  and  also  tcirther  northward. 
The  first  column  gives  the  temperature  of  the  spring  months,  March,  April,  and  May;  and 
so  on,  the  other  seasons  are  arranged.     The  last  column  is  the  mean  annual  temperature. 
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There  is  this  difference  between  the  snmmer  in  the  iaierioi  of  California  and  the  Atlantic 
States,  that  in  the  former  it  is  anbroken  by  tho  showers  anfl  storms  which  in  other  regions 
lempef  the  heat  and  give  variety  to  tho  climate.  From  the  beginning  of  June  nntil  Novem- 
ber the  skj  is  mostly  anclouded,  and  the  sun  shines  out  brightly  the  whole  day. 

The  Annual  Rains. — Ib  the. entire  absence  of  rain  dnring  one  portjon  of  the  year,  and 
its  restriction  to  aaothei  portion,  California  bas  but  one  climato.  There  is  this  difiereoce, 
however,  betweea  one  pitrt  and  another,  that  the  rain  commencea  sooner  and  continues  later 
in  the  north,  and  that  both  the  quantity  of  the  rain  and  the  duration  of  the  rainy  season 
diminish  on  approaching  the  southern  part  of  the  State,  or  rather  on  receding  from  the  moun- 
tainous secHon.  The  rain  year  of  California  does  not  conform, to  the  calendar  year,  but 
extends  from  snmmer  to  summer,  embracing  the  latter  part  of  one  year  and  the  former  part 
of  the  year  ensuing.  The  natural  division  is  in  July  or  Angust — say  the  first  of  August. 
The  calendar  year  fails  to  represent  properly  either  a  dry  winter  or  a  rainy  one.  Thus,  the 
smallest  quantity  of  r^n  in  any  one  'of  the  17  calendar  years  was  10.50  inches,  in  1865,  while 
the  climatic  yeai  18S0-'51  had  but  7.12  inches,  and  1863-'64,  8.49.  On  the  other  hand,  the 
calendar  year  1665  had  bat  10.50  inches,  or  half  the  average  snpply,  from  which  it  would  be 
inferred  that  one,  at  least,  of  the  two  seasons  in  which  it  enters  was  dry:  whereas,  by  refer- 
ence to  the  table,  it  appears  that  both  of  these  seasons  had  the  full  supply,  being  a.iraction 
over  SI  inches.  It  so  transpired  that  the  rain  of  one  season  was  mainly  in  the  latter  part  of 
1864,  and  that  of  the  latter  season  in  the  early  part  of  1866,  leaving  the  intervening  calendar 
year  deficient. 

In  seasons  of  scanty  rains  the  deficiency  is  not  confined  to  certain  districts,  as  in  the 
Atlantic  States,  but  it  is  general.  The  annual  supply,  however,  varies  greatly  in  different 
sections.  Taking  the  gauge  at  San  Francisco  as  a  basis,  very  nearly  the  same  quantity  falls 
in  the  valleys  surrounding  the  bay,  and  also  in  the  Sacramento  valley  aa  far  north  as  the 
capital.  Speaking  more  prewsely,  the  quantity  in  Sonoma  and  Napa  counties  is  greater,  and 
in  Santa  Clara,  southof  the  bay,  rather  less,  than  at  San  Frandseo.  Proceeding  southward, 
it  diminishes  rapidly,  the  rain-all  at  Los  Angeles  and  San  Kego  being  only  one-half  that  of 
the  bay.  In  the  north  and  northeast,  among  the  Sierras,  it  is  generally  much  greater,  being 
three  or  four  times  as  .much  in  some  localities. 

In  San  Francisco  [according  to  a  ta,ble  which  we  cannot  conveniently  reproduce]  the  rains 
of  eadi  month,  during  a  period  of  17  years,  averaged  as  follows,  in  inches  and  fractions  of 
inches:  January,  4.51;  Februaiy,  3.08;  March,  8.76;  April,  1.74;  May,  .Bi;  June,  .05; 
July,  .02;  August,  .01;  September,  .09;  October,  .57;  November,  2.74;  December,  5.37. 
The  greatest  quantity  of  rain  for  any  one  month,  as  the  table  shows,  was  18.14  inches,  in 
Jannaly,  1832— a  winter  memorable  on  account  of  deshnctive  floods  on  the  Pacific  slope. 
The  greatest  quantity  in  any  one  month  in  eastern  Pennsylvania,  during  a  period  of  30  years, 
was  13  inches-,  and  tins  was  in  one  of  the  summer  months.  So  much  as  this  ne™''  f""-'  "• 
a  winter  month  in  the  Atlantic  States.    Foi 
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oi  ram,  towards  tho  latter  end  of  May.  June,  July,  August,  and  Septembei  are  dry,  with 
exceptions  so  light  es  scarcely  to  deserve  notice,  only  2.50  inches  having  fallen  in  these  four 
months  collectively  in  17  years. 

In  almost  every  winter  there  are  two  rai^  periods,  with  a  drier  period  interposed,  showing 
an  analogy  to  the  earlier  and  later  rains  of  Pafeetine  and  other  oriental  countries.  The  month 
of  February  is  the  most  frequent  representative  of  the  dry  peiiod ;  but  tho  spring  risins, 
which  sometimes  commence  in  this  month,  and  other  heavy  rains  which  occasionally  fall, 
swell  the  aggregate  so  as  to  prevent  the  eihihition  of  a  deficiency  in  the  table. 
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In  speaking  of  the  "rainy  eeason,"  strangers  will  not  infer  tiat  rain  is  perpetual,  or  nearly 
so,  during'  that  time.  The  term  is  employed  only  to  contrast  with  tte  dry  seasoa,  and  it 
implies  tbe  possibility  rather  than  Che  actual  oqcurrcnce  of  ram.  In  more  than  half  the  winter 
there  is  not  a  drop  beyond  the  neceGBities  of  agricnitare,  and  even  in  the  seasons  of  most 
rain  mneh  very  pleasant  weather  ia  intersperseo.    If  the  winter  be  not  extraordinary,  it  is 

fenerally  regarded  as  the  most  pleasant  season  in  the  year.  In  the  intervals  of  rain  it  is 
right,  Hiumy,  and  ealm.  It  Is  spiing  rather  than  winter.  The  grass  starts  as  soon  aa  ibe 
soilis  wet.  At  Cbiistmss  nature  wears  her  green  nniform  almost  tSrougliout  the  entire  State, 
and  in  February  and  March  it  ia  set  with  floral  jewels.  -The  blossoms  increase  in  variety 
and  profusion  until  April,  when  they  are  so  abundant  in  many  plaeea  sa  to  show  distinctly 
the  yellow  carpeting  on  hills  five  miles  distant. 

There  is  great  irregnladty  in  the  time  of  the  commencement  of  tlierainy  season,  It  never 
seta  in  before  November,  and  sometiioes  not  till  the  latter  part  of  Decemher.  In  the  northern 
section  the  rains  commence  earlier  than  at  San  Francisco,  and  in  the  southern  section  later. 
The  spring  rains,  which  are  of  immense  importance  to  agriculture,  rarely  fail,  March  is  one 
of  the  snrest  months  in  this  respect.  April  often  gives  a  copious  supply.  There  is  a  remarka- 
ble tendency  to  rain  about  the  20tb  of  May,  and  a  complete  cessation  soon  afterwards. .  It 
is  a  striking  feature  of  the  climate,  that  when  the  weather  puts  on  its  rtuny  habit,  the  rain  is 
apt  to  continue  eveiy  day  for  one  or  two  weeks,  and  then  an  interval  may  ensue  without  a 
drop  for  several  weeks. 

The  rains  of  California  are  tropical  in  one  respect,  being  showery,  and  not  often  regularly 
continuous  for  many  hours.  Themonotony  of  an  easterly  storm,  sachaa  the  Atlantic  climate 
furnishes,  is  almost  unknown  here.  The  sun  breaks  forth  frequently  in  the  midst  of  a  sbowOT, 
and  directly  the  sky  is  almost  clear.  Presently,  wiien  it  is  least  expected,  the  rain  is  heard 
on  the  roof  with  the  suddenness  of  a  shower-hath. 

The  night  ia  more  favorable  to  rMn  than  the  day.  No  matter  how  dense  the  clouds,  how 
fair  the  wind,  how  resolute  the  barometer  in  its  promise  of  liilling  weather,  the  sun  rarely 
fails  to  break  up  the  airangeinent  before  noon,  and  to  tumble  the  clouds  into  confused  masses 
or  dissipate  them  altogether.  But  before  night,  or  during  the  night,  the  clouds  resume  their 
function. 

The  prevailing  direction  of  the  cloud-eurrent  is  from  south  to  west,  and  the  oload  supply- 
ing the  Tain  is  mostly  of  the  cmuulo-stiatus  or  nimbus  form,  and  quite  low  in  the  sky. 
what  is  singular,  the  rain  begins  most  frequentlv  to  the  northward,  although  Ihe  cloud  comes 
from  the  south.  The  horizon  in  the  south  may  be  entirely  clear  under  these  circumstances, 
the  cloud  forming  in  view,  aud  growing  denser  and  denser  in  its  northward  travel,  until  it 
prLCipitatea  the  ram 

The  follonmg  table  eihihits  the  mean  ,  . 

nnmber  of  tears  en  nhich  the  mean  is  computed  The  itationa  ai 
their  latitude  beginning  with  Foitluma  and  San  Diego  i  '  ' 
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A  cimpanson  with  the  Atlantic  slcpe  presents  a  sinking  c 
of  rain  that  falls  m  one  jpar,  in  any  locality  on  '' 

equal  tJi  the  average  annual  supply  in  the  great  gi —  __„  .  ..   _ 

on  the  other  hand,  no  locality  on  the  eastern  side,  until  you  reach  the  tropical  latitude  ol 
Florida,  appreaehes  the  maximum  of  the  Pacific  slope.  Thns  California,  with  a  range  of  10' 
degrees  of  latitude,  has  a  minimum  of  3J  inches  at  Fort  Tuma,  with  a  mnximam  eiceeding- 
100  inches  on  tte  Sierras ;  while  the  Atlantic  slope,  with  upwards  of  20  degrees  of  latitude,, 
and  an  expanse  of  territory  vastly  greater,  with  mountainous  elevations  of  considerable' 
height,  presents  a  minimum  of  20  inches  with  the  same  maximum  as  California. 
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To  make  the  ccntraet  more  striking  it  may  lie  sMe5  tbat  the  animal  supply  'of  rsin  has  a 
greater  range  in  California,  in  a  distance  of  50  miles  from  Saccatnento  City,  than  on  the 
Atlantic  slope,  from  Maine  to  Florifla.  Two  or  tliree  times  aa  much  rainmay  fallina  sinelo 
night  in  the  mountaina  of  California  as  in  tie  entire  year  in  the  southeastern  corner  of  the 
State. 

The  econnous  quantity  of  129  inches,  at  Hoopa  valley,  is  stated  on  the  authority  of  Dr. 
Kirkpatiici,  of  the  United  States  array.  In  general,  sncii  extreme  results  are  to  be  accep[e<! 
with  caution.  The  ganpe  may  not  have  heen  fairly  eipoaed,  or  it  may  have  been  wrongly 
graduated.  But  Dr.  Kirkpatrick  gives,  in  detail,  the  supply  for  each  of  three  months,  which 
seems  to  confirm  his  report:  November,  ■14.10  inoles!  December,  23.79  inches!  January, 
30.95  inches.  An  observer  on  the  Sonth  Ynha,  Nevada  county,  reports  41.95  inrfies  aa  fall- 
ing there  in  the  month  of  December,  1867.  Instead  of  beiaB  Bliiprised  at;  the  floods  in  the 
Sacramento  valley,  we  may  wonder  what  becomes  of  so  rauca  water. 

It  is  worthy  of  note  that  Hoopa  valley  is  l>ut  about  40  wiles  west  of  Fort  Jones,  where 
the  annual  supply  is  set  down  as  16.77  inches.  Both  places  ore  on  tha  northern  border  of 
the  State,  among  the  Coast  mountains,  and  remote  from  the  ocean. 

In  refereiicetotlioclimatoof  California  and  its  effect  upon  diseases  of  the  lungs, 
Lorin  Blodget  says : 

operfeetlyfortwo  prints, 
;h  would  represent  the 
average  of  Upjier  California  quite  correcfly,  give  1J3  deaths  in  a  total  of  1,251,  or  90.03  per 
1,000,  but  of  this  he  remarks:  "  Certain  it  is,  however,  that  few  of  the  cases  of  consumptive 
diseases  hitherto  met  with  in  thevatloyhaveoriginated  here. .  In  most  if  not  all  the  instances 
the  disease  has  been  implanted  before  reaching  the  country,  and  the  most  that  can  be  said  is, 
that  it  has  not  been  benefited  by  the  change.  Of  admissions  to  the  (uty  hospital,  San  Fran- 
cisco, for  nearly  two  years,  Aueiist7,  1851,  to  July  1,  1853,  there  were  84  in  a  tolalof  1,870 
belonging  to  the  respiratory  class.  Of  these  but  11. were  of  consmnpljon — 45  per  1,000  of 
all,  and  5.  8  1,000  of  consumption.  It  is  believed  that  the  cases  of  all  diseases  of  this  class 
originating  Id  California  will  not  reach  four  percent,  on  the  number  of  deaths,  and  will  thus 
stand  at  less  than  one-third  of  the  numhei  of  the  eastern  States.  (Climatology  of  the  United 
Stales,  p.  475.) 


PRINCIPAL  ROUTES  THROUGH  CALIFORNIA. 

Tables  uf  distances,  fares,  and  freights.* 


fare,  J4  and  15 ;  tc  Benicia,  $2 ;  lo  Eio  Vista,  $3.    Through  freight,  |3  per  tc. 

San  frnncisco  to  Slockloti,  127  mites. — Steamer  Julia,  600  Iocs,  and  steamer  Cornelia,  600 
tons,  (laily,  at  4  p.  m. ;  returning,  leave  Stockton  at  4  p.  m.  Fare,  $4  and  $5.  Freight, 
$2  50  and  |3  per  ton. 

Sacramento  to  Marysville,  i^miles. — Steamers  Flora  and  Governor  Dana,  daily,  at  7  a.m.; 
returning,  leave  Marjsville  at  7  a.  m.    Fare,  84.     Pteight,  S5  per  ton. 

Sacramento  to  Bed  Bluff,  105  intiss,— Steamers  Gem  and  Lark,  every  Saturday  morning. 
Fare,  $10.    Freight,  817  per  ton, 

San  Francisco  to  Napa,  47  mUes,  *io  Vallijo  and  Mare  Man  rf.— Steamer  Amelia,  summer, 
daily,  at  9  a.  m. ;  winter,  Tuesday,  Thursday,  and  Saturday,  at  10  a.  m.  Fare  to  Napa,  $3; 
to  Vallejo  and  Mare  Island,  $2.    Freight,  $3  50  per  ton ;  grain  from  Vallejo,  $1  per  ton. 

San  Francisco  to  Suisan,  40  jailes,  sia  BeniKia. — Steamer  Paul  Pry,  Tuesday,  Thursday, 
and  Saturday.    Fare,  |3 ;  to  Beuicia,  $12. 

*  Compiled  from  Holdredge's  "  Guide-book  of  the  PaciSc,"  and  other  authorities. 
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WEST  OF  THE  EOCKT  MOUNTAINS. 
Tables  of  distances,  fares,  and,  freights — Continued. 


0.™.„„™.M..0... 

SAN  FRANCISCO  AND  SAN  JOSfc  RAILROAD. 

■<o 

o  d 

5g 

Stations, 

1*1 

f 

StatioDS. 

II 

« 

Auicia 

$0  70 

SI  Oo 

Mj  moq 

$0  20 

Antekpe 

3  25 

35 

TUDCtHH 

]  SO 

3  70 

Beical 

35 

HocLlm 

2»0 

3  30 

SflE  Miguel 

oO 

Pmo 

2  50 

■5  75 

School  House 

60 

Newcastle 

3  10 

4  6S 

laMile  Iiirm 

-0 

5  40 

$0  40 

75 

gf  " 

4  30 
S-iO 

6  45 
a35 

17  Mile  Houao 
ban  Mateo 

45 
oO 

90 
1  00 

Cisco 

Belmont 

0) 

125 

Kedwood  City 

75 

1  50 

Mmlieia 

:  at 

M(>uiitii[i"View 

1  05 

La^reuf  ■^ 

J  15 

225 

Santaf  laia 

I  25 

3  40 

•-an  Jobt 

1  .o 

2  50 

Buekner'a  .. 
Hiekaville . . 

Liberty ■ 

Wood  bridge 
Stockton  .'.. 


/  iriegalar  intervals  between  Sacramento  and  Stockton,  carrying  freight 
eACRAMF.NTO  TO  NAPA. 


Stations. 

Distance. 

Faro. 

Freight. 

Solano  Hon 

17 

Through  freight,  5  cents 

per 

Silveyvilla 

25 

47 

Kockville 

51 

Suaool 

61 

Hapa 

65 

4  00 
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Tc^les  of  distances,  fares,  and  freights — Continued. 


SACItaMENTO  T 


Stations. 

■ 
DlstancB. 

Fare. 

Freight. 

SO 
25 
35 

$150 

2  00 

3  00 

TjiroTighbyteam,  25cont3  per 

The  Buckeye  and  Cache  Creek  majl 

STOCKTOS  TO  CAMPO  SECO. 


Stations. 

Distance. 

Fare. 

Freight. 

■ft  ulcrloo 

Ci 

ftl  00 

Through  freight,  4  cents  per 

I-otust  "shade 

14 

pound 

Poland  s 

20 

2  00 

"S 

3  00 

Poverty  Bar 

-J  00 

Campo  Seoo 

Twelve-Mile  HonEB, 

Parmington 

Rock  Creek .. 

Shaffer's 

Telegraph  City 

Copperopolia  ... 


Stage,  4  cts.  per  pound ;  team, 
i  cent  to  Telegraph  City; 
stage,  4  centa  per  pound ; 
team,  %  cent  to  Stockton. 


""■ 

Distance. 

Fare. 

Freight. 

15 

^  00 

Through  by  esprcsB,  10  cents 
per  pound ;  team,  1  cent  per 
pound. 

37 
45 

3  50 
5  00 

e  at  Mokelonino  Hill. 
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WE8T   OF  THE  EOCKY  MOUNTAINS. 
Tables  of  distances,  fares,  and  frmgMs — Continued. 


Stations. 

Distance. 

Fare. 

Freight. 

Oiovjlle  via  Northern  railroad 

roibLfltonn 

Lhpper  Mills 

strawberry  Valley 

Eagrleville 

La  Poite 

5() 
*0 
bi 

74 

$3  00 
10  00 

By  team,  §15  per  ton. 

Connect  at  La.Porle  with  stages  for  Gibsonvillo. 

Clipper  Milla  is  situated  near  tie  eastern  edge  of  Batte  county,  witliin  one  quarter  ol 
mile  of  the  Yuba  county  line,  and  in  one  of  the  best  surgar-pine  sections  of  the  Sta 
from  which  large  quantities  of  clear  lumber  are  made  for  the  San  Francisco  market. 

HARVSFILL&  TO  PORBESTOWN. 


Distance.      Fare. 


Bangor . 

Miller'H  KanoJi 
Brownsville,.. 
Forbestown  — 


Connect  a,t  Forbestown  with  stages  for  La  Porto. 

MARYSVILI.E  TO  DOWNIEVILLE. 


Stations. 

Distance. 

Fare. 

Freight. 

Brown's  Valiey _ 

13 

';s6 

41 

r>7 

62 

%\  00 

"'"s'oo" 

9  00 
10  00 

Express,  9  cents  per  pottJid. 

6  cents  per  pound. 
10  cents  per  pound. 

Stations. 

Distance. 

Fare. 

FreigLt. 

Empire  Eanch 
French  Coral 
BirchTiUe 
feweelhni 
&>rtlibinJuin 

10 

34 
37 

83  00 
3  110 

3  'iO 

4  00 

5  00 

By  express,  in  summer,  g  to  # 
cent  per  pound;   in  winter, 
1  to  li  cants  per  pound. 

l^reight  from  Liniwln  35  miles  distant  to  Ifcrth  f'an  Juan,  in  summer,  f  to  1  cent 
pound ;  in  winter,  1^  to  2  cents  per  pound. 
Connect  at  North  San  Juan  with  North  Bloomfield,  Forest  City,  and  Nevada  stages. 
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Tables  of  distances,  fares,  md  freights — Continued, 


Larayette 

•Walnat  Creek. - 

tPacheco  

Clayton 

Carbondalo 

fSoEicrville 


$1  00 

1  50 

2  00 
250 

3  75 
3  00 


■""' 

WALNUT 

«EEKTO 

DANVILLE. 

tt  wiin  AnliocH  siageB. 

Stations. 

Distance. 

Fai-e. 

Freight. 

Alamo 

3 

$0  50 

„„oc„™»,..™l.. 

stations. 

Distance. 

Fare. 

Fryiglit. 

Someraville 

6 

SO  50 

$4  per  ton. 

Connect  at  Antioeli  witli  Stockton  boalii. 


Stations. 

Distance. 

Fore. 

Freight. 

San  Antonio 
&an  Leandro 
San  Lorenzo 
Alvarado 

Mission 
Warm  Sprmgs 
San  Jos^ 

i 
0 

12 
17 
21 
ih 
30 
43 

$0  50 

75 

1  00 

1  00 

a  00 

2  00 
S  00 

3  50 

1  cent  per  poim3. 
1  cent  per  pound. 

1  cent  per  pound. 
i  cent  per  pound, 

2  cents  per  pound. 

2  cents  per  pound. 

3  cents  per  pound. 
2J  cents  per  pound. 

SAN  JOSi;  TO  ALMADEN   MINliS, 

stations. 

Distance. 

Fare. 

Freight. 

12 

8100 
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28,5 


Tables  of  distances,  far^ 


,  and  freights — Gontinaed. 


- 

DiBMoe 

ra 

Freight. 

N         dad 

5" 

|4    0 

4+     nfs  per  pound. 

B 

6    0 

Sa  n 

8  00 

8  cen  s  per  pound. 

Co  kB 

10'* 

11  00 

1   outs  per  pouncl. 

Jol  De 

1  0 

1     00 

tits  per  pound. 

P  eo 

^ 

14  00 

4  cents  per  pound. 

Hottp  ngs 
San  La  s  Obispo 

1>C 
IJO 

cents  per  pound. 
18  centg  per  potmd. 

Foxe  s 

"40 

0 

19  c    ts  per  jiound. 

Santo  Juea 

i    0 

StLnta  Barba  a 

10 

"0  00 

Jan  Buenaven  a  a 

ii  00 

e  ts  per  poand. 

J5  00 

J6  00 

40" 

"7  00 

>7    enl«  per  pound. 

I.     An  e   3 

4 

"3    enta  per  pound. 

Connect  witli  stages  for  San  Pedro,  San  Diego,  San  Bernardino,  and  Clear  Lake. 
SAN  JOsfe  TO  SOrTH  SAN  JUAN. 


Stations. 

Distance. 

Fare. 

Preigbt. 

15 
21 

|1  00 
150 

1  cent  per  pound. 
IJ  cent  per  pound. 

■       30 
43 

3  00 
3  00 

2  cents  per  poand. 
Scents  perpound. 

n  Juan  with  atsgea  for  Watsonville,  Salinas,  and  Monterey. 


Stations. 

Distance. 

Fare. 

Freight. 

lUllenbeck  s 

50 

$5  no 

5  cents  per  pound. 

f-au  Luis 

66 

7  cents  perpound. 

Lono  Willow 

84 

9  00 

9  cents  per  pound. 

Temple  s 
Pirebaum  b 

11  00 

II  cents  per  pound. 

110 

14  00 

Fresno  City 

12'! 

17  OU 

17  cents  per  pound. 

150 

20  OU 

20  cents  per  pound. 

kins  s  RiTflt 

168 

21  00 

31  cenls  per  pound. 

Cios   Crevk 

IbO 

2"  00 

33  cents  per  pound. 

193 

25  00 

25  cents  per  pountl. 

n  from  San  Franeisco.     ScLoi-weekly  ir 
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Tables  qf  distances,  fares,  and  freights — Continued. 

SAN  JOBfc'  TO  LBXIKUTON. 


Station. 

Distance. 

Fare. 

Fraigtt. 

SI  00 

PBTALWIH  TO  BODEGA. 

Stations, 

Disl-ance. 

Fare. 

Preiglit. 

g 

8 
Ifi 
26 

$1  (10 
2  00 
2  50 

EspresH  i  cent  per  pound. 
Express  1  cent  per  pound. 
Express  1  cent  per  pound. 

_  Connect  at  Petaluma  with  boats  for  S 

PET ALU 

an  Francisco,  acd  atsgea  for  Clovcffdale  and  Mendo- 
MA  TO  CLOVERDALE. 

Slations. 

Distance. 

Fare. 

Freight. 

SaalaBoea 

Mark  West 

Wmdaor 

Heardaburg 

CeyseiviUe 

Cloierdale 

IG 

at, 

i 

■9 
4U 

|1  50' 
9  00 

2  25 

3  0D 

3  50 

4  50 

J  cent  par  pound. 

1  cent  per  pound. 

1^  cent  per  pound. 

Team,  50  cents  per  100  pounds. 

If  cent  per  pound. 

3  cents  per  pound. 

PETALUMA  TO  DUKC 

\S'S  MILI 

'-tat  un= 

Distince 

Fare. 

Fieigbt. 

Two  Eock  "\  lUey 
Bloomfield 
Valley  Ford 
Bodega  Comers 
Bodega  Bay 
Duncan's  Po  nt 
Duncan's  Mill 

=! 
14 
ly 
23 
2- 
31 

|1  00 

1  50 

2  00 

2  50 

3  00 
3  50 

i  cent  per  pound 
cent  per  pouoi 
coot  per  pounc 
cent  per  pounc 
1  cent  per  pounc 
1  cent  per  pounc 
1  tent  per  pound 

smsL 

N  TO  KNOXVILI.G. 

Stations. 

Distance. 

Pare. 

Freight. 

Gordon  ^  alley 
Big  CaaoQ 
Berreyesa  Volley 
Sulphur  bpnnff  Housi, 
Knox'.iUc 

2o 
"0 
44 

82  50 

3  00 

4  00 
-i  00 

1  cent  per  pound. 

WEST  OP   THE  KOOKY  MOUNTAINS.  287 

TaUks  ff  distances,  fares,  and  freights — CoatiniieiJ. 


StalioDS. 

Distance. 

Fare. 

Freight. 

Spbaafopol 

q 

80  50 

ht   Hplem 

^0 

1  00 

Cuhstog3 

^ 

i  00 

b2 

7  00 

Kelse?  Creek 

72 

7  50 

07 

8  50 

Upper  Lake 

lUl 

10  00 

Connect  at  Naps  with  Sacramento  stages  and  boats  for  Saa  PrauciEco. 


Distance.     Fare. 


Anaheim 

San  Juan  Capistral 

San  Luis  Bej 

San  Diego 


S  ANGELES  TO  Sj 


i  BEItKABDtHO. 


StatiDDS, 

Distance. 

Fare. 

Freight. 

14 
30 
45 
05 

$1  00 
250 

4  00 

5  00 

2ice 

■,t.perpon.a. 

Connect  witlj  Loa  Angeles  and  San  Jos6  stages,  and  Loa  Angeles  and  Cleveland  si 
LOS  ANGELES  TO  SAN  TEDBO. 


Los  Cncrvos  .. 
Wilmiogton  .. 
San  Pedro 


SO  95 
0  25 
0  50. 
0  50 
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Table  of  distances  from,  Honolulu,  Hawaiian  Islands,  and  from  San  Francisco, 
Galfornia,  to  various  ports  of  the  Pacific  and  the  world ;  prepared  by  J., 
H.  Riley,  Bureau  of  Scatialics,  Treasury  Department,  and  verified  by  J.  E. 
Hilgard,  esq..  United  States  Coast  Survey  Office,  to  accompany  statistical 
report  on  the  Sandwich  Islands. 


Shortest  dis-  Sbortcstsail- 


HoaoMu 

Do , 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do , 

Do 

Do 

Do 

Do 

Do 

San  Francisco- 
Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do :.. 

Do 

Aepinwall 

Panama.. 


New  York,  via  Cape  Horn,. 

Now  York,  via  Panama 

Panama,  New  Granada 

Callao,  Peru 

Valparaiso,  Chili 

Acapulco,  Mexico 

Mazatlan,  Mexico 

GuajniM,  Moxioo 

Capn  San  Isaceti,  Mexico 

Son  Diego,  California 

San  Francisco,  California.. 

Portland,  Oregon 

Victoria,  Victoria  Island 

New  Westonhstor,  British  Columbia.. 
New  Archangel,  (Sitka  Isl'd,)  Alaska. 

Yokohama,  Japan ■ 

Canton,  China 

Sydney,  New  SonthWales 

Melbourne,  Victoria 

Jeddo,  via  Honolnlu 

Shangbaj,  Tia  Houolnlu 

Hong  KoDg,  Tia  Honolulu 

Sytlney,  viaHonololn  ..' 

Melbonrne,  via  Honolulu 

Calcutta,  via  Honolulu. 

New  York,  via  Cape  Horn 

New  York,  via  Panama. -....— 

Panama 

Callao 

Valparaiso. 

Acapulco,  Mexico  ., 

Manaanillo,  Mexico 

Mazatlan,  Meiico 

Guaymas,  Mexico 

Cape  San  Lucas,  Mexico 

SanDi^o,  California 

PorUano,  Oregon 

Victoria,  Vancouver's  Island 

New  Westminster,  British  Columbia.. 

New  Archangel,  (Sitka  Island) 

Kanagawa,  Japan 

Milford  Haven,  England 

TaUli,  Society  Islands 

Sydney,  New  South  Wales 

Canton,  China .- 


3,310 
3,3.i9 
3,370 
3,354 


3,9J3 
5,194 
1,740 
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WEST  OP  THE  BOCKY  MOUNTAINS. 

SECTION    XIII. 

GENBEAL  SUMMAHT. 


F   CALIFORNIA,    ARABLE  L 


TLg  OommissionBT  of  the  Genera]  Laud  Office,  in  his  Report  for  1867,  says : 
Califorraa  eslends  alonj;  Ihe  Pacific  eoaat  750  miles,  with  an  avaraga  breadth  of  230.  Its 
araa  is  188,981  square  miles,  or  120,947,840  aerea,  of  whiti  not  less  than  89,000,000,  inclnd- 
ing  swamp  and  tiila  lands  capable  of  reclamation,  are  suited  to  some  kinds  of  profitable  hus- 
bandry. Of  these  over  40, 000,000  are  fit  for  the  plongh,  and  the  remainder  present  excellent 
facilities  for  Block-raising,  fruit-growing,  and  all  the  other  branches  of  agriculture.  This  agri- 
cultural area  exceeds  that  of  Great  Britain  and  Ireland,  or  the  entire  peninsala  of  Italy.  The 
State  also  conttans  about  40,000,000  of  acres  of  mineral  land,  tmeuipassod  for  productiveness. 
About  30,000,000  of  acres  have  been  surveyed,  leaving  a  residue  unsurveyed  of  90,000,000. 
Neatly  9,000,000  hare  been  granted  to  the  State  by  the  general  government,  under  various 
--']3  of  Congress,  for  common  schools,  agricultaral  colleges,  pablic  buildings,  and  internal 


Of  the  40,000,000  acres  of  arable  land,  14,000,000  are  foand  in  the  basin  of  the  Sacramento 
and  San  Joaquin  rivers,  16,000,000  in  the  coast  valleys,  and  the  residue  in  the  region  called 
the  "Colorado  deeert,"  in  Owen's  river  valley  and  the  Klamath  basin.  When  irrigation  is 
practiced  on  an  eitensive  scale,  as  it  must  be  witiiin  a  few  years,  and  the  valley  of  the  Col- 
orado is  bronght  under  its  inflnence,  much  of  what  is  now  characterized  as  "desert"  vfiU 
le  productive  and  valuable.  The  land  not  fit  for  the  plough,  but  valuable  for  grazing 
, j>,_  i,._u__>. — J  purposes,  especially  the  grape  cnlture.  Is  to  be  found  on 


Langley,  in  his  Pacific  Coast  Direetoiy,  estimates  that  65,000,000  acres  are 
adapted  to  agricnltiire,  15,000,000  to  grazing  purposes,  that  4,000,000  are  swamp 
and  oyerflowed  lands ;  also,  that  the  greater  portion  of  the  latter  is  capable  of 
reclamation,  and  is  to  a  great  extent  each  year  being  added  to  the  cultivated 
lands  of  the  State.  The  area  of  lalies,  bays  and  mountams  he  estimates  at 
14,000,000. 

Of  the65,b00,000  acres  of  agricultural  land,  [says  the  same  authority,  ]  there  ware  returned 
by  the  county  assessors,  for  the  year  1865,  as  under  fence,  4,055,690  acres,  and  under  calti- 
v^ljon  1,504,680  acres.  It  will  thus  be  seen  that  there  is  but  sis  per  cent,  of  the  agricultural 
laud  of  the  State  under  fence,  and  little  over  two  an^  one-half  per  cent,  under  cultivation. 
The  returns  for  1866  will  increase  these  estimates  about  15  per  cent. 
19 
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TMe  exhStiUng  the  county  s( 


m  Langle J'«  Pai^So  Coast  Dlrotlorv.  1 

xtis  of  the  diffident  cmmties,  le 
of  1860  and  1866,  £c. 


„..„... 

County  80al, 

11 

fil 

|, 

h 

i 

(ft 

ft 

iiSiZS'tin: 

390 
450 

i 

■65 

it 

51 
335 

ISO 

110 

B5 

145 
■S55 

1853 
i650 

i 

ISM 
1851 

1 

1855 
1B50 

1850 

1860 

1860 

1858 
ltS4 
1851 

ii 

1850 

%.m 

li 

^699 
1,4B0 
300 
5.071 

685 

2;  806 
^'S« 

s.6ea 

*i 

1,601 

15,430 

1.9S3 
20,562 

^694 

9,380 
9,350 
12,000 

SanAndreaa.... 

Contra  Ona 

MUlertoo 

2:  544,  2BS 
^379:  OSS 

13,970 

ICeeo 

^330 

VornSS 

^*« 

Orl6BD8Bar 

Lakeporl 

^.TaE""--:::::: 

1.803 

618 

i!M4 

sii 

21,019 

Ts 

3,.i3a 

1,436 

B 

'623 
1,263 

1,U4 

r^ 

1128 
3,a03 

995 
i;347 
^K6 

3,^ 
1^'940 

ss 

11,336 
31334 

SEXg....:::: 

ErWgaport 

NevadnOlly 

842:  B4T 

16.447 
13.270 
4^363 
34.145 

Ii 

^ai4 

^545 
11,913 

i 

S^a45 

4;  044 
5,125 

■  lo^aas 

13!  671 

4,970 
3,lg 
8,914 

'45 

im 

1^27 
i;555 
1,72| 

'94 
1.73 

3,lli 

7:250 
16,560 

'a'^ooo 

5,260 

102;  313 

a;  850 

i 

15,850 
3,460 

8,428 
10:420 

^mt'mb 

5,17^837 
2,8^.243 
1  19^531 
10,318,978 

eao  Diego '.'. 

SanFranoUoo... 

Redwood  C%— 

iziSt" 

5,275,016 
758,330 

s,mmo 

7,97^899 

Stm  Lnia  OblBpo 

BiBlB  Barbara 

DowsleviUe.... 

f^SJS 

Santa  Boaa"!!^ 
Knighfarenr- 

5S*b3:;;::: 

WoavervJlle..  . 

81M.WBUS 

iisi 

MotTByille";;;! 

3SO,016 

103,135 

137,498 

456,437 

197,133,345 

Jfl  at  leaat  lEOUO  too  low. — Compiier, 
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Statement  <jf  the  number  qf  passengers  hy  sea  arrivittg  at  (md  depariing  from  the 
port  qf  San  Francisco  during  tlte  first,  second,  third,  and  fourth  quarters  of 
1867,  as  declared  at  the  atstom-kouse. 


AnW.i. 

D.,-™. 

i 

1 

1 

1 

i 

{ 

! 

■S 

1 

1 

Enrope  dirpcf 

13 

327 

i;835 

II 

3,527 

410 

S,19i 
1,IM5 

1,332 

e,434 

3,433 

4,499 

47 

97 

'i 

^fi3 

S 

m 

383 

loml 

e  OBb  |lO  90B 

10,150 

8,510 

35,67a 

3,881 

5,E9fi 

5,011 

4291 

30.489 

,..,—,. 

-- 

■aft  quarter. 

4Ui  qnarter. 

Tolol, 

■ 

6,086 

■;;s 

6;!^? 

SR 

S,205 

5.630 

.^  139 

a,;a9 

Ono  of  tbe  moat  ajfreeable  features  of  the  past  year  is  llie  increase  in  population  wliicli 
leached  oureliores  during  its  passage.  Thearrivala  during  theeecond  and  third  quarters  were 
mote  cumeroDB  than  in  the  first  and  fourth  quarterB,  while  tbe  departures  for  the  fourth  quarter 
exceed  those  of  any  other.  This  we  believe  to  be  contrary  to  the  general  rale.  Heretofore 
the  greatest  number  of  arriVftlB  by  Bea  have  been  during  the  last  quarter,  and  the  depaitures 
fewer.  People  at  tbe  east  are  generally  moreansioua  to  leave  when  the  rigors  of  their  severe 
winters  commence,  while  those  who  have  been  residents  of  tbe  Pacific  coast  iisuaily  evince 
more  desire  to  go  eastward  when  Ibe  spring  haa  fairly  opened  and  our  winds  commence. 
During  the  year  1807  tbe  arrivals  by  sea  exceeded  the  departures  by  15,303.  But  we  have 
also  received  large  additions  overland.  Our  probable  increase  from  abroad  will  reach  ii7,000 
souls.  Large  numhers  are  known  to  be  on  their  way  from  Sweden,  Germany,  and  Norway, 
and  couEiderable  tracts  of  fine  farming  land  have  already  been  purchased  and  made  ready  ror 
their  reception. — [CommereiaJ  Herald  and  Market  Eeviow. 


PRODUCT  OF  PKECIOUS  METALS.  ETC. 
Receipts  asd  Expokts  op  Tkbasuee. — The  following  tables  derived  from 
>fBcial  sources  are  copied  from  the  Commercial  Herald  and  Maiket  Review  : 


c  channels  daring  tbo  past 


From  California  northern  mines 838,715,340 

From  California  southern  minea 5. 149,749 

From  Coastwise  ports,  Oregon,  &o 5,94(1,536 

Lnports.foreign.Brilisb  Columbia,  &o 2.887,023 

Total 52,693,653 
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From  an  esaminatioo  of  the  statements  of  treoaure  receiyed  in  tLIa  dty,  it  will  be  seen  that 
there  Las  been  an  increase  of  mote  than  82,000,000  in  the  amount  reeeivod  from  the  nottbem 
MineB  the  pflst  over  the  preceding  year ;  the  greater  portion  of  thia  increment  being  due  to 
the  State  of  Nevada.  Tho  receipts  from  the  southern  minee  have  meantime  fallen  off  mate- 
rially, while  thoBO  from  coastwise  ports,  Oregon,  &c.,ha¥e  increased  slightly,  and  those  from 
BriHsh  Columbia  anil  other  for^n  perls  very  considerably.  The  bulliOQ  trausniitted  tho 
past  year  to  this  cily,  tbrongh  wells,  Fargo  &  Go's,  express,  as  being  the  product  of  the 
Slate  of  Nevada,  amounted  to  81^,000,000,  To  this  stun  may  be  added,  perhaps,  $500,000 
to  represent  the  amount  of  bullion  arriving  during  Ihe  year  in  private  hands,  m^ing  a  total 
productfor  that  Slate  for  1867  of  8l8,500,OW).  Oflhia  sum  about  S2,000,000maybesetdown 
aa  the  product  of  Eoese  river  and  other  outside  localities,  leaving  the  balance  $16,000,000  to  be 
credited  to  the  Comsl^ck  iode.  In  apportioning  the  product  of  wiese  several  outside  localities, 
about  fl, 500,000  should  be  set  down  to  account  of  what  is  asnally  termed  tbe  Eeese  river 
conntry,  which,  for  the  end  in  view,  sbouldbemade  to  embraceall  the  outlying  districts  about 
Austin;  in  fact,  the  whole  of  Lander,  Hye,  and  Lincoln  coimtles,eie6pting,  perhaps,  the  Silver 
Peak  district,  wWch  lies  in  Esmeralda  county,  and  which  has  turned  out  hat  little  bullion 
the  past  year.  The  remaining  half  million  may  be  divided  between  Humboldt  and  Esmeralda 
counties  in  tbe  following  proportions:  $300,000  for  the  former,  and  {200,000  fof  the  latter, 
none  of  the  other  counties  in  the  State,  except  Storey,  containing  the  Comstock  lode,  pro- 
ducing any  bullion  worth  naming.  These  tigures,as  will  he  seen,  denote  for  the  year  in 
question  a  very  marked  increase  in  tbe  State  at  large  over  the  yield  of  any  formeri^ear ;  this 
rate  of  increase  being  in  about  the  same  ratio  for  theComstocklodo  and  the  outside  precincts. 
The  product  of  the  former  for  1866  was  esOmated  at  $16,250,000,  and  of  tbe  other  localities 
named,  |l,250,000,of  which  $1,000,000  was  aasigiied  to  Eeese  river,  and  $250, 000  to  Hum- 
boWt  and  Eameralda.  While,  however,  such  gratifying  gains  have,  during  this  period,  sig- 
nalized the  progress  of  Hevada,  the  year  has  rather  feen  one  of  preliminary  preparation  tban 
of  progress  and  fruition;  the  most  ol  the  companies  owning  what  may  beconsidered  the  more 
piomising  of  the  outside  mines,  having  been  engaged  at  heavy  expense  in  developing  their 
claims,  anderectingmills— very  few  of  them  in  active  productive  operation.  These  mills  will 
soon  be  completed,  and  tbe  mines  be  thoroughly  explored,  and  placed  in  condition  to  yield 
pros  largely,  rendering  it  probable  that  still  more  marked  additJonswiU  be  made  to  the  biiUiou 
returns  of  the  State  tbe  present  than  was  done  ihe  past  year,  and  almost  insuring  for  that 
State  a  total  product  for  1668  of  $^,000,000.  Even  if  tbe  Comstock  mines  shoutd  not 
advance  their  yield,  or  should  suffer  some  small  abatement,  this  result  will  probably  be  atlaiued, 
as  there  is  an  almost  certainty  of  the  mines  at  Silver  Peak  and  those  about  Belmont  turning 
out  a  large  amount  of  bullion  tho  current  year,  to  say  nothing  of  the  promised  gains  for 
Humboldt  and  Esmeralda. 

The  following  table  shows  the  value  and  destination  of  treasure  shipments  from  this  port 
during  the  past  14  years— ^from  1854  to  18B7,  inclttsive: 


Tears. 

EMt'n  ports. 

England. 

China. 

Panama. 

Other  ports. 

Totals. 

1854.— 

$46, 533, 166 

$3,781,080 

$965,887 

$204,592 

$560,908 

$52,045,633 

1855,... 

38,730,564 

5, 182, 156 

889,675 

231,207 

128,129 

45,161,731 

1856.... 

39,895,S94 

1,308,852 

^3,268 

573,732 

50,697,434 

1857.... 

35,531,778 

9,347,743 

2,993,264 

410,929 

6ftJ,978 

48,976,692 

1858.... 

35,891,836 

9,265,739 

1,916,007 

299,265 

175,779 

41,548,026 

1859... . 

40,146,437 

3,910.930 

3,100,756 

279, 949 

202,390 

47,640,462 

I860.... 

35,719,296 

2,672,936 

3,374,680 

300,819 

258,185 

42,325.916 

J861.... 

32,629,011 

4,061,779 

3,541,279 

349,769 

95,920 

40,676,75H 

J862..,. 

26,194,035 

12,950,140 

8,660,754 

434,508 

322,324 

42,561,761 

1863. ... 

10,389,330 

28,467.256 

4,206,370 

2,503,296 

505,667 

46,071,920 

1864.... 

13.316.123 

34,436.423 

7,888.973 

378,795 

56,707.201 

J865.... 

20,583.390 

15.432.639 

6,963,622 

1,224,846 

.45.308,227 

1866.... 

99,244,891 

6.538,208 

6,527,287 

511,650 

1,548,467 

44,364,393 

1867.... 

23,355,903 

5.841,184 

9,031,604 

372,553 

3,075,149 

41,676,293 

Totals. 

i28, 159, 453 

I50,548,5D2 

55,368,810 

7,755,344 

9,930,338 

651,762,446 
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{3,336,788    $440,63713,677, 
a9M,I63      S45, 17*3.940, 

3,875,331      ?16,853  4,093, 

3,258,43^      379,504  3,637,82* 
3.851,533      311,808  4.063,341 

■'      »n,43Sr3,6S7,' — 

•"■  77«  3,135,1 
-■"'3,367,1K 


..-.—,  a,  Tfla,Bi 

,-.-,      385,977  2, 9H"' 

3, 614, 318      350, 853  3, 865, 
3.181,064      '"  — 


,„ 

le.. 

1867. 

$48,706,261 

$44,696,830 

. 

53,668,1^3 

40,791,735 
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Staiemmt  of  Hie  amoimt  and  destination  of  treaswe  ayorfed  from  Sam  Franmco 
during  tlie  year  ending  December  31,  1867,  as  declared  at  the  cttstoni'liome. 


In  January 
In  February 
In  March 
In  Apnl 

In  June 

In  August 


InS 


In  Oclober 

In  NoTsml  er 

In  December 


lo  tebniaiy 
In  March 
la  April 
In  May 
In  June 

In  August 
In  September 
In  October 
In  ^oyembe^ 
In  December 


82  am  "35  55 

1       en  24. 

1  64       >e86 

1  If    780  34 

15^3  56 

'>  1)61  643  57 

3  3«9  688  39 

1  610  041  45 

1  3j7      .5  30 

1  U4    o2  IS 

1  fo~  R^8  43 

2  aOO  8S!  63 

133,355,903 

TO  ENGLAND 

"(.     O'O  85 
^4  rns  00 
^  7  G  I  60 
'm    1-4  02 
-"«  "2  13 
5U>  834  36 
bl    3ia  23 
51    6J1  91 
1  ^  (05  34 
"04  M)  43 

i^[  n4  4a 

1  *  408  71 

5. 841. 183 

In  January 129,331  56 

In  February 105,079  91 

In  March 67,000  00 

In  AprU 69,537  25 

In  May 101,509  43 

In  June 117,400  57 

InJaly 183,751  64 

In  August 234,905  70 

In  September IU6,600  43 

In  October 34,773  40 

In  November 65,555  27 

In  December 74,701  63 

TO  CHINA. 

In  January ^ 806,076  27 

In  February 376,206  32 

In  March .• 110,642  72 

In  April 1,081,513  67 

In  May 760,027  73 

In  June 698,933  73 

In  July 1,746.078  69 

In  August 385,540  63 

InSeptembel '      1,180,308  18 

In  October ,   1,119,629  84 

In  December 766,646  77 

In  January,. „ .".....  21,685  46 

In  March , 10,000  00 

In  April 2,938  72 

In  May 2,345  00 

In  July , 1,100  00 

In  September 10,000  00 

In  October 650  00 

-    -         ■                                                                           .  693,430  34 
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TO  PANAMA. 

In  Janaary 

In  February 

lu  March 

In  April 

In  May - - 

In  Jane - - 

Itt  August 

In  September 

In  October ■ 

In  November -. — 

luDocember ■ — . ■ 

TO   CENTKAl.  AMERICA. 

In  February 

lii  April 

InMnj 

In  Jane 

In  October 

In  December.. 


}30,000  00 
30,000  00 
30, 000  00 
29,  000  00 
30.000  00 

ao,ooo  00 

30,000  00 
32,127  40 
40,000  00 
30,000  00 
31,424  30 
30,000  00 


20,000  00 
45,550  00 
2S, 400  00 
8, 000  00 
3,000  00 
8,GGOO0 
58,370  00 


In  April 
In  Jme 
In  Iil> 
In  iugnst 
In  October 
In  NovcEiliEi 


1,300  00 
1,000  00 
1 , 000  09 
5.000  00 
18,906  00 


29, 8S 


.  42 


57,032  45 


TO  MEXICO. 

InJ..ua,y ■«.»"«» 

Ser ;;;:::;;;:;;;:;;:::::::::;::;:;::      i:SZ 

SootobV ;::;. 5,00000 

InD.o.ml«i..- - "■°''°°°  42,000  00 

TO   VALPARAISO. 

}^TT^ —■:::::;:;     1:^1^ 

InMarch 723,460  97 

,    ^,  500  00 

TO  VICTORIA. 
,    „  .  50,000  00 

IiiJ^^braarr 80  000  00 

In  October „  (,PD  ^g 

In  December __J 155,000  00 

T,,,,Bfi,                                                   '41,676,723  16 

Sll^  "-:":--"■-■■-■"■■-■"■ U,2M,mO^. 

„             ,,.                                                                                     ...  2,668,100  99 

Decrease  this  year i^=^=:~=^ 


uatlyb. 


n  by  thi  Unltea  SlHtas 
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Amottst  or  Btjxlion  AS3AXEB  AHD  Tased. — The  following  table,  pre- 
pared at  the  office  of  tbe  Commiesioner  of  Internal  Revenue,  sliows  the  total 
amount  of  tullion  praduced  in  the  United  States,  upon  which  the  revenue  tax 
Qf  one-lialf  of  one  per 'cent,  has  been  collected  during  the  calendar  year  1867,* 
It  should  be  observed  that  the  bullion  is  not  always  assayed  and  assessed  in  the 
State  or  Territory  in  which  it  is  produced.  California,  for  example,  sliows  a 
total  estimated  value  of  gold  and  silver  bullion  in  coin  of  $28,840,139;  this 
includes  a  considerable  portion  of  the  product  of  Idaho,  Washington  Territory, 
and  Oregon.  Nearly  all  the  bullioa  produced  in  Nevada  is  assessed  in  that 
State ;  whilst  in  New  York  and  Pennsylvania  the  assessments  are  upon  bullion 
deposited  ttere  from  other  sources.  The  fable,  therefore,  is  chiefly  valuable  as 
showing  tbe' aggregate  product  upon  which  taxes  have  been  collected.  The 
total  value  assessed,  viz ;  $58,175,047,  and  the  a«tual  product  for  1867,  as  esti- 
mated in  letter  to  the  Secretary  of  the  Treasury,  (page  3,)  viz :  $76,000,000, 
show  a  difference  of  ^16,824,953.  Of  this  amount  a  portion  may  be  accounted 
for  as  remaining  unassayed,  and  some  may  have  escaped  taxation. 

Staiemmt  showing  tlie  tax  retwmed  <m  huUion  as  assayed  fiom  each  State  and  Ter- 
ritory qf  the  United  States  for  the  calendar  pear  1867;  (dso,  the  vakie  of  the 
InMon  in  carremy  a/nd  its  esUmate^  vcdm  in  coin,  assuming  that  tlie  average 
premiwm  on  gold  for  the  year  was  38|  jJcr  cent.,  or  that  one  dollar  in  currency 
was  worth  seventy-two  cents  in  coin. 


Slfltes  and  TerrlWrleB. 

oneoTa'bnlllon. 

TBilncarrency 
on  BJlrer  bul- 
lion. 

TalneoHheeold 
bcJlioi,,incm.. 

"i^izx 

5,660  13 

I'iil 

4;  087  18 

$6.912  00 

ss 

8,  773,  040 
8,638,054 

S,OT6,^ 

3131604 

$1,383,400 

l,6£Siia 
I,74J  00 

15,404,243 

313.618  40 

90, 374  98 

63,733,680 

13,074,996 

goldBDdsUvsr 
bBllioi.,lnciir- 

ofeoldbnlli™, 

^T^lfJt^. 

^"Slver  Vat 
Lon,in™n. 

■ 

31S,«M 

$995,338 

, 

242,211 

'433;  109 
351,668 

S35,0T5 

80,793,676 

45,161,050 

13,013,897 

58, 173, 047 

"  This  tas  is  abolished  nnder  the  m 
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Deposits  Aitd  Coimage. — The  following  ia  a  statement  of  tlie  deposits  and 
coinage  at  tlie  branch  mint  of  the  United  States,  in  Saa  Francisco,  during  the 
year  ending  December  31,  1867  : 


Statfme?il  of  coinage  executed. 


»_M.«™ 

»...„„„ 

V«I«. 

"">■ 

ii 

$18,415,900  00 

Quarter  casta _ 

70,  OOQ  00 

966,750 

""•"• 

_  i,m,m 

so'^Mfla 

Total _ 

1,504,020 

650,534  93 

"■"»""""■ 

986,750 

18,720,000  00 

a,  190,770 

19,370,534  92 

The  deposits  for  the  year  ending  December  31,  1867,  were  of  the,  following  character: 


California,  bullion §5,700,871  19 

Idaho,              "      1,144,483  04 

Oregon,           "      319,620  90 

Montana,         "      309,843  32 

Nevada,           "      49,030  47 

Arizona,          "      48,797  73 

Pexted  from  silver  bullion 168,901  93 

Fine  bars 10,980,791  94 

ToreiEneoin 153,453  31 

Foreign  bullion 47,358  43 


11,181,603  67 
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Kevado,  bnll  on  $J)'^  hl8  87 

Arisono,  H  li5  74 

Idaho,  3J  ^  7  45 

Parted  from  gold  bullion  t)J  '*''9  56 

—^ $333,771  62 

BatB..-  23'J  719  25 

Porefga  coin  27  o95  3J 

Foreign  bullion  31  951  7fi 

239,346  3a 

Total  silvet : 613,117  94 

Silver  bars  Btamped 820,534  93 

Total  gold  and  silTer 19,5315,270  11 

Fine  bars,  total 20,534  93 

Total  Deposit's  and  ComAGE. — The  Secretary  of  the  Treasury  in  Hs  annual 
report  for  the  year  1867  states  that  the  total  value  of  the  bullion  deposited  at 
the  mint  iind  branches  during  the  fiscal  year  was  $41,893,100  76,  of  which 
#40,069,200  06  was  in  gold  and  61,833,900  70  in  sihei.  Deducting  the  rede- 
posit,  tlie  amount  of  actual  deposit  was  $34,537,048  39, 

The  coinage  for  the  year  was,  in  gold  coin,  $28,317,187  50;  gold  bars, 
$11,621,691  32;  silvercoin,$986,871i  silverbars, $575,823  18 ;  nickel, copper, 
and  bronze  coinage,  {one,  two,  three,  and  five-cent  pieces,)  $1,879,540.  Total 
coinage,  $31,083,598  50.     Total' bars  stamped,  $13,197,514  60. 

The  gold  depoataof  domestic  production  were,  at  Philadelphia,  $3,418,1?  7  89 ; 
at  San  Francisco,  $17,936,169  40;  at  New  York,  $10,320,821  55;  at  Denver, 
$130,559  70.  The  silver  deposits  were,  at  Philadelphia,  $37,399  73;  San 
Frajicisco,  $744,387  48 ;  Nm  York,  $274,893  19. 

The  gold  and  silver  deposits  of  foreign  production  were  $3,674,619  46. 

The  amount  of  gold  coined  at  Philadelphia  was  $10,073,060  86  ;  at  San 
Francisco,  $18,225,000 ;  of  silver,  at  Philaflelphia,  $357,490  38 ;  at  San  Fran- 
dsco,  $780,048  54 ;  of  bronze,  nickel,  and  copper,  at  Philadelphia,  $1,879,540. 
Total  number  of  pieces  struck,  54,110,384. 
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NEVADA. 

SECTIOS    I. 

TOPOGEiPHY,  PHYSICAL  FEATURES,  AND  NATUEAL  PEODUCTIONS. 

System  of  Moohtains,  Plaiss,  and  Valldys. — This  State,  in  common 
with  the  entJreregionlying'bGtween  the  Sierra  Nevadaaiid  the  Rocky  mountains, 
is  an  elevated  plain,  having  a  general  altitude  of  about  4,000  feet  above  tbe  leVel 
of  the  sea. ,  Orosaing  this  plateau  are  many  mountain  ranges,  the  most  of  which 
have  a  nortberly  and  southerly  course,  being  separated  from  each  other  by  valleys 
from  5  to  20  miles  wide,  which  is  also  about  the  width  of  the  adjacent  moimtains, 
measured  on  a  stmight  line  from  base  to  base.  These  mountains  have  an  abso- 
lute height  varying  from  5,000  to  12,000  feet,  being  from  1,000  to  8,000  feet 
above  the  common  level  of  the  country.  The  Sierra  Nevada,  forming  for  some 
distance  a  natural  barrier  along  the  western  and  aouthwestem  parts  of  the  State, 
varies  in  height'  from  7,000  to  13,000  feet.  This  range  is  covered  with  heavy 
forests  to  its  very  base,  while  all  the  others  in  the  interior  of  the  State  are  barren 
of  wood,  or  but  sparsely  timbered.  This  alternation  of  mountains  and.  valleys 
is  preserved  with  great  uniformity  throughout  aJI  parts  of  the  State,  more  espe- 
cially in  the  central  and  eastern  portions.  In  places  these  mountains  disappear, 
or  so  contract  as  to  transform  the  valleys  into  broad  plains  or  basins,  some  of 
which  are  open  and  imobstrnoted,  wtile  others  arc  dotted  with  buttes,  or  covered 
■with  groups  of  ragged  hills.  At  points  along  their  course  these  ranges  are  mach 
depressed,  or  cut  by  ravines  stiiking  across  their  summits,  forming  passes  so  low, 
and  with  sjich  gradual  slopes  on  eittier  side,  as  to  greatly  facilitate  tbe  construc- 
tion of  wagon  i-oads,  and  even  railways,  across  thorn.  In  some  parts  of  the  country 
the  mountains,  instead  of  running  in  parallel  chains,  are  broken  into  confused 
and  detached  masses,  their  longitudinal  axis  oonfoi-niing  towards  no  common 
du-ectjon.  The  sides  of  these  mountains  are  everywhere  cut  by  deep  ravines  or 
canons,  the  most  of  them  running  from  crest  to  base,  and  usually  at  nearly  right 
angles  with  their  general  course.  In  some  places  these  ravines  are  taut  one  or 
two,  while  in  others  they  are  five  or  sis  miles  apart,  dividing  the  monntain  slopes 
into  enormous  ridges,  some  of  them  2,000  or  3,000  feet  above  the  separating 
canons.  The  latter  are  in  some  cases  well  watered,  perennial  streams  flowing 
through  them,  rendering  irrigation  of  their  banks  always  feasible,  wtiJe  in  others 
there  are  neither  springs  nor  running  streams,  whole  monntain  ranges  being,  like 
tbe  adjacent  plains,  nearly  or  quite  destitute  of  water.  As  in  the  Sierra  Nevada, 
these  interior  ranges  contain  a  few  high  ridges  and  peaks,  npon  which  in  places 
sheltered  from  the  sun,  or  where  deep  drifts  have  been  formed,  the  snow  lies 
tiroughout  the  year.  Granite,  sienite,  slate,  limestone,  and  porphyry,  are  the 
prevailing  rocks  in  tlie  composition  of  the  Nevada  mountmns,  which  have  gen- 
erally a  rounded  and  dome-like  contour,  though  occasionally  shooting,  up  into 
pyramidal  peaks  and  spire-shaped  summits.  The  tops  of  the  divides  between  the 
lateral  eafious  are  especially  apt  to  be  sbarp  and  rugged,  the  bare  &nd  splintered 
rocks  occadonally  standing  far  above  the  crest  of  the  ridge,  and  sometimes  strongly 
inclined  towards  the  comb  of  the  principal  mountain.  While  the  most  of  these 
ranges  are  covered  with  a  scanty  growth,  of  bunch  grass,  and  with  patches  of 
pinon,  juniper,  and  other  scrubby  trees,  much  of  their  surface  is  destitute  of  both 
grass  and  every  other  species  of  useful  vegetation,  fully  three-fourths  being  with- 
out any  kind  of  timber.  Along  some  of  uie  streams  flowing  through  the  ctmona 
are  narrow  strips  of  arable  land  which  frequently,  at  the  point  where  the  former 
opens  into  the  valleys,  spread  out  into  tracts  of  several  acres,  affording  a  sufli- 
ciency  of  tillable  land  for  gardens  and  small  faims.  Some  of  these  streams  are 
fringed  with  cottonwood,  bfrch,  willow,  wild  choiTy,  and  similai  trees,  thetot^^, [,-, 
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of  tliem  email  and  f  but  little  value,  mised  with  whidi  are  often  v 
wild  V  ea  -oso  cuira  t  or  gooseberry  bushes,  and  other  Bhrubbery.  Up  the 
most  of  these  ci  o  s  t  is  no  difficult  matter  to  construct  wagon  roads  leading 
quite  to  the  sumnuts  of  the  monntains,  a  consideration  of  moment,  as  the  latter, 
the  priacipal  repositories  of  the  precious  metals,  are  thus  rendered  easily  aecessi- 
ble  to  loaded  teams ;  and  these' inonntfun  ridges  sometimes  run  for  100  miles  or 
more  without  any  material  deviation  from  their  general  course.  So  also  do  the 
adjacent  valleys  extend  for  a  like  distance  withoat  other  obstruction  than  perhaps 
an  occa^onal  butt©,  or  ontatanding  spor,  and  with  no  perceptible  variation  of 
level;  Sometimes  these  valleys,  owing  to  a  subsidence  of  the  monatsuns,  or  a 
change  in  their  general  course,  expand  into  immense  pl^na,  as  in  the  southern 
and  northwestern  parts  of  the  State,  or  connect  with  other  valleys  having  the 
same  or  nearly  the  same  level,  or,  may  be,  are  separated  from  the  latter  only  by 
low  ridges  or  swells  of  land  so  inconsiderable  as  to  present  no  obstacle  to  the 
building  of  railroads  throughout  the  entire  series.  A  more  favorable  region  for 
the  construction  of  rdlways  than  is  offered  by  this  system  of  communicating  plains 
and  valleys,  especially  whore  these  improvements  are  required  to  piu'sue  a  gen- 
erally northern  and  southern  diredion,  could  not  be  desii'ed.  Besides,  being  so 
neatly  level,  and  wholly  unobstructed,  the  soil,  for  the  most  part  a  dry  sand,  or 
a  compact  sandy  loam,  affords  the  best  possible  material  for  a  i-oad-bed,  whether 
facility  of  constmction  or  durability  be  eonsidered.  Upon  these  plains  and  valleys 
nothing  of  a  vegetable  growth  is  to  be  found  larger  or  more  formidable  of  remo- 
val than  thtt  wild  sage,  a  shrub  that  can,  as  a  general  thing,  be  ploughed  up 
with  ft  single  yoke  of  oxen,  while  their  sarf'aces  are  almost  entirely  free  fi:om 
rocks,  loose  stones,  or  other  obstructions.  But  while  these  valleys  are,  longitu- 
dinally viewed,  so  nearly  level,  they  ail  have  a  slight  descent  fi-om  the  foot  of 
the  adjacent  mountains  to  their  centi'es,  caused  by  Bie  wash  that,  going  on  for 
years,  has  been  gradually  wearing  down  the  mountains  and  fiUing  cp  the  valleys. 
The  difference  in  altitude  between  the  tops  of  the  mountains  and  the  level 
of  the  valleys,  now  varying  from  1,000  to  8,000  feet,  was  formerly  much  greater, 
since  at  one  time  the'  bottoms  of  the  opposing  monntains  met,  no  doubt,  in  the 
middle  of  the  intervening  valley,  making  the  difference  in  altitude  two  or  three 
times  as  great  as  at  present.  'WhUe  many  of  these  valleys  receive  a  great  num- 
ber of  small  streams  from  the  mounfauns  on  either  side,  or  about  their  heads,  veiy 
few  of  them  have  any  large  stream  flowing  through  the  centre,  the  most  of  these  tribu- 
taries sinking  into  the  arid  and  porous  soil  as  soon  as  they  reach  the  edge  of  the 
vaUey.  As  a  consequence,  the  latter,  few  of  them  having  any  common  outlet, 
are  gi'eat  natural  reservoirs ;  but  the  water,  resting  upon  l^e  bed  ro*^,  can  only 
be  reached  by  penetrating  the  immense  mass  of  superincumbent  debris.  Hence 
wells  in  these  valleys  require  to  be  sunk  to  a  great  depth,  nor  is  water  always 
obtained  even  then ;  though  it  could  no  doubt  be  reached  in  many  places  by 
artesian  boring,  a  method  not  genei-ally  adopted,  if  in  any  instance  yet  resorted 
to  in  this  State.  In  the  few  cases  where  there  is  a  suffident  accumulation  of 
water  to  cause  a  stream  to  run  through  the  valley  above  ground,  there  are 
usually  at  points  along  it,  patches  of  alluvial  bottom  conatitnting  good  plough 
or  gi-ass  lauds,  the  quantity  generally  being  in  proportion  to  the  size  of  the  stream. 
Keese  river,  Oaraon,  Umamiaw,  Paradise,  and  Franklin  valleys,  afford  good  exam- 
ples of  this  kind.  In  Euby,  Big  Smoky,  Degroot,  and  Toquima,  we  have  examples 
of  large  valleys  oontdning  much  good  land,  yet  without  open  streams  running 
througb  them ;  while  in  the  Great  Salt,  Fairview,  Ealston,  Sinkavata,  and 
Sand  Spring  valleys,  there  is  neither  ai-able  land  nor  running  water.  In  the 
case  of  the  Bi^  Smoky  and  similar  valleys,  the  mountain  stre^ns  after  disappear- 
ing make  then:  way  underground  towards  their  centres,  where,  meeting  with 
obstructions,  or  gatnering  into  natural  basins,  they  saturate  the  earth  and  render 
it  productive.  Much  of  the  soil,  both  in  the  valleys  and  upon  the  mountains,  is  ■ 
rich  and  friable,  being  easily  tilled  and  abounding  in  the  elements  of  fruitfuiness. 
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but  unavailablo  for  agricultural  purposes  because  of  its  aridity  and  the  ]aok  of 
means  for  ita  irrigation.  Botli  tbo  open  plains  and  the  more  contracted  valleys 
are,  for  the  most  part,  destitute  of  timber,  the  only  esceptions  being  where  they 
are  traversed  by  considerable  streams,  as  the  valleys  of  the  Carson,  Walker, 
Truckee,  and  Hmnboldt  rivers,  along  wtich  are  a  few  scattered  cottonwoods 
and  copseof  willow,  there bein^noother trees,  lai'ge or  srnal!,  along  them.  Botli 
the  valleys,  plains,  and  moimtaina  are,  in  some  sections  of  the  oonDtry,  wholly 
destitute  of  wood,  and  but  ill  supplied  with  gi-ass  and  water,  tho  latter,  wtere 
it  does  occur,  being  often  so  impregnated  with  mineral  substances  as  to  render  it 
unwholesome^  or  so  warm  as  to  be  unfit  for  immediate  use.  Several  of  the  more 
extended  of  these  plains  are  so  arid  and  baiTen  as  to  justly  merit  the  appellation 
of  "  desert,"  popularly  applied  to  them.  The  regions  most  strongly  marked  in 
ttis  respect  are  those  adjacent  to  the  sinks  of  tho  Humboldt  and  Carson,  tho 
vicinity  of  the  Big  Mud  lakes,  and  the  belt  of  country  stretching  from  the  Great 
Salt  valley  of  Ohnrobill  county  south  through  the  centre  of  the  State,  and 
^reading  Out  in  the  desolate  and  sandy  wastes  that  surround  Death  valley  and 
the  sink  of  tlie  Amargosa,  reputed  to  be  depressed  many  Sect  below  the  level  of 
the. sea.  The  charaeterizing  of  these  sections,  however,  as  peculiai'ly  steiile  does 
not  imply  that  there  £ue  not  many  other  considerable  toacts  in  the  State  almost 
equally  worthless,  tho  only  difference  being  in  their  more  contracted  ai-ea.  To 
thjs  system  of  monntaius,  vaUeys,  and  plains,  the  latter  so  spread  out,  and  often 
connected  together,  as  t«  constitute  a  series  of  baans,  each  having  a  di-ainage  of 
its  own,  but  no  outlet  to  the  sea,  Nevada  is  indebted  for  its  singula  hydrogra- 
phy, this  commou  receptacle  of  its  gathered  waters  becoming,  according  to  cir- 
eumstanoes,  a  lake,  dnk,  meadow,  alkali  Bat,  or  a  salt  bed. 
.  S1MK8,  Sloughs  and  Lakes. — The  only  waters  of  Nevada  that  are  supposed 
to  reach  Uie  ocean  consist  of  a  few  inconaderable  streams  in  the  northern,  and 
a  still  smaller  number  in  the  southern  part  of  the  State.  The  former  are  tribu- 
taries of  the  Owyhie  and  the  Snake  rivers,  and  the  latter  of  the  Colorado.  With 
these  exceptions  all  the  smface  flow  of  the  coimtryis  collected  in  lakes,  iione  of 
them  of  large  size  and  most  of  them  extremely  shallow,  and  m  sinks,  a  name 
popularly  applied  t«  a  certain  class  of  these  lakes  from  the  circumstance  that  the 
streams  emptying  into  them  or  received  from  other  lakes  are  here  supposed  to 
sink  and  finally  Ssappear  beoeaUi  the  suiface.  The  idea,  however,  is  eiToneous, 
as  th^e  bodies  of  water,  while  they  are  not  deep,  are  quite  as  peimanent  as  any 
other,  thoagh  fluotoating  in  area  with  the  size  of  the  streams  by  which  they  ai-e 
fed.  Most  of  the  mountain  streams  in  this  State  do  rank,  as  already  stated,  as 
soon  as  they  reach  the  plains  or  valleys.  .  Some  of  the  lai^ger  streams  flowing 
throngh  the  latter,  as  Eeese  river,  also  disappear  in  like  manner,  being  absorbed 
by  the  earth  without  accumulating  at  any  point  in  a  lake.  These  are  the  only 
cases  to  which  the  tenn  sink  property  applies.  The  fact  that  some  of  these  lakes 
having  no  visible  outlet  receive  each  a  large  sti'eam  without  ovei'flowing  ita 
banks,  or  being  greatly  raised  even  when  these  tributaries  are  at  high  stages  of 
water,  has  led  to  the  supposition  that  they  communicate  with  the  sea,  or  perhaps 
with  subterranean  lakes,  through  underground  passages.  The  consideration, 
however,  that  but  comparatively  little  rain  or  .snow  ever  falls  in  this  region, 
while  the  extreme  dryness  of  the  atmosphere  and  the  soil  causes  evaporation  and 
absorption  to  go  on  rapidly,  dispenses  in  a  gieat  measure  with  the  necessity  for 
such  a  theoiy.  The  only  lakes  of  any  considerable  size  in  Nevada  ore  those 
formed  by  tho  Humboldt,  Walkoi-,  Carson  and  Franklin  livei-s,  and  bearing  the 
names  of  these  streams  respectively,  together  with  Pyramid  lake,  tlie  lai^gest  of 
the  group,'fonned  by  the  waters  of  Truckee  livei'.  To  Lake  Tahoe,  lying  one- 
third  within  its  hmits,  Nevada  can  only  advance  a  corresponding  claim.  By  the 
the  early  emigrants  the  name  Sinh  was  given  to  Humboldt  lake,  and  a  large 
shallow  lake  situate  in  the  northern  part  of  Churchill  county  is  still  called  tho 
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Sink  of  tho  Carson,  from  the  fact  that  it  receives  the  eurplua'  waters  of  that  river 
through  a  eluggieh  tortnoua  abeam,  in  aome  pliices  having  nwmerons  channels, 
and  in  tliis  eountn-  generally  deagnated  a  slough.  There  is  also  a  slough  run- 
nine  fi'om  Humtoldt  late  to  this  eini,  throngh  which  the  former,  at  high  atagea, 
diacharges  its  water.  Throngh  a  similar  channel  Pyramid  lake,  when  ahove  its 
ordinary  level,  aenda  its  water  into  Winnemticca  lake,  a  lai'ge  shallow  basin 
lying  east  of  P^amid,  and  at  certain  aeasona  of  the  year  nearly  diy.  In  addition 
to  the  ahove  there  are  small  lakes  and  ponda  in  Degroot,  Franyin,  and  various 
valleys  in  the  State,  the  waters  of  which  are  in  some  oases  fresh  and  pellucid, 
while  in  others  they  are  more  or  less  opaque  and  impure.  About  these  -ponds, 
which  are  mostly  shallow,  there  ia  often  a  body  of  good  grazing  or  agricul- 
tnral  land.  Lake  Tahoe,  which  lias  a  depth  of  over  1,500  feet,  is  of  an  irreg- 
nlai-  oval  shape,  SI  miles  long  and  10  miles  wide,  and,  though  elevated  moro 
than  6,000  feet  above  the  level  of  the  sea,  it  never  freezes  over,  nor  does  the 
temperature  of  the  water  vaiy  much  from  57°  winter  or  summer,  a  circumstance 
owing,  probably,  to  its  being  fed  largely  by  springs.  That  it  receives  most  of 
its  supplies  from  this  source  is  evident  fiim  the  fact  that  it  has  but  one  tributary 
Stream  of  any  magnitude,  while  its  outlet,  Truckee  river,  carries  a  heavy  body 
of  water.  This  late,  like  Pyramid,  abounds  in  trout  of  large  size  and  fine 
flavor,  and  is  surrounded  on  every  side  by  lofty  mountains,  wMot  rising  abi-uptly 
from  its  shores,  are  covered  for  nearly  two-thurds  of  the  year  with  snow.  These 
mountaina  are  heavily  timberecl  wili  forests  of  pine,  spruce  and  fir.  Pyramid 
lake,  the  largest  body  of  water  wholly  within  the  limits  of  the  State,  is  about 
30  miles  long  and  12  wide,  and  is  situate  in  the  southern  part  of  Eoop  county, 
near  the  western  line  of  the  State.     This  lake,  which  derives  its  name  from  a 

Eyrapudal  rock  standing  near  its  centre  and  rising  600  feet  above  its  surface, 
a6  an  elevation  of  about  4,000  feet  above  tide  level.  Like  the  Walker,  it  has  a 
considerable  depth,  and  the  scenery  about  it  is  extremely  grand,  it  being  walled 
round  ^th,  precipitous  mountains  rising  from  3,000  to  3,000  feet  high.  Walker 
lake  has  about  the  same  altitude  and  length,  but  is  not  so  wide  as  Pyramid,  ite 
average  width  not  being  over  wx  or  seven  miles.  like  the.  latter  it  ia  of  an 
irregular  oblong  shape.  The  shores  are  indented  with  numerous  small  bays. 
Besides  an  inferior  species  of  fish  it  contains  the  salmon  trout ;  but  the  latter  are 
not  so  large,  numerous  or  well  flavored  as  in  Pyramid  or  Lake  Tahoe,  the 
water  here  being  neither  so  deep  nor  pure.  Walker  lake  is  flanked  on  both  sides 
by  high  mountEuns  aad  rugged  bills,  the  whole  extremely  arid  and  barren,  almost 
entirely  destitute  of  wood,  grass  or  water.  Carson  lake  has  a  diameter  of  about 
12  TOJJes;  HumboM  and  Franklin  are  aomewhat  smaller.  They  are  all  of  an 
irregular  circular  or  oval  shape,  have  low,  flat  shores,  and  are  jiowhere  over  50 
or  60  feet  deep.  They  contain  no  fish  except  suckers  and  Others  of  an  inferior 
kind,  the  water  of  these,  as  well  as  most  of  the  other  small  lakes  and  ponds  in 
the  country,  being  brackish  and  slightly  alkaline — that  of  Hiuaboldt  lake  and 
Carson  sink  so  much  so  as  to  render  the  flsh  quite  unpalatable  and  hardly  fit 
for  culinary  purposes.  The  same  is  true  of  the  water  in  moat  of  the  sloughs, 
and  also  in  some  of  the  rivers,  especially  the  Humboldt,  which  becomes  greatly 
deteriorated  at  its  lower  stages,  particularly  as  it  approaches  the  lake.  Washoe, 
Tosjiepah,  Pneblo  and  Gruano  ai-o  all  small  and  shallow  lakes,  tho  water  of  which 
is  in  some  cases  clear  and  sweet,  while  in  others  it  is  discolored  with  earthy  matter, 
or  so  impregnated  with  salt,  soda  or  other  substances  as  to  render  it  distasteful 
if  not  unwholesome.  About  some  of  these  lakes,  as  well. as  along  a  few  of  the 
rivers,  occur  patches  of  tule  lands,  or  ground  overflowed  at  high  water  and  cov- 
ered with  a  species  of  large-sized  bulrush.  Where  susceptible  of  easy  di-ainage, 
these  patches  can  readily  be  converted  into  excellent  meadows.  The  most  exten- 
sive tracts  of  this  land  are  found  at  the  mouth  of  the  Humboldt  river,  around 
Caison  lake  and  sink,  and  above  Genoa  on  Carson  river,  along  the  west  shore 
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of  Franklin,  and -at  tte  outlet  of  Washoe  lake,  smaller  patotes  being  met  with 
at  the  sinks  of  the  "TJmashaw,  Weatherlow,  and  Wemissa  ereelis,  Humholdt 
oounty,  and  around  several  small  lakes  in  Franklin  valley,  Lander  county. 

As  Honey,  Mono  and  Owens  lakes,  ttongli  not  within  the  boundaries  of  Nevada, 
all  lie  west  of  the  Sierra,  and  form  a  part  of  the  system  of  valleys  and  lakes 
stretching  along  the  western  rim  of  the  Great  Basin,  the  first  two  being  very 
near  tiie  line  of  this  State,  it  may  be  proper  to  give  here  a  pacing  description 
of  them.  Honey  Lake,  so  named  from  lie  honey-dew  abundantly  precipitated 
throughout  this  'region  during  the  summer  months,  is  a  small  and  very  shallow 
body  of  water,  evea  at  high  stages,  and  wholly  .disappears  in  extremely  dry  seasons. 
Its  principal  conflueiita,.  Willow  creek  and  Susan  river,  sink  into  the  tule  marsh 
before  reaching  the  lake,  the  shores  of  which  are  in  some  places  low  and  swampy, 
while  in  others  they  are  dry  and  elevated.  It  has  no  outlet,  and  is  destitute  of 
fish,  the  water  being  strongly  alkaline.  To  the'west  .of  the  lake  is  an  extensive 
valley,  skirted  'by  the  Sierra  Nevada  in  that  direction,  a  strip  of  hilly  country 
separating  it  fi.-om  Pyramid  and  Mud  lakes  on  tho  east.  Mono  lake,  lying  about 
10  miles  southwest  of  the  dividing  line  between  California  and  Nevada,  derives 
its  name  from  the  tribe  of  Indians  originally  inhabiting  the  vicinity.  It  is  about 
14  miles  long  and  9  wide,  and,  though  never  sounded,  is  sappoeed  from  the  con- 
figuration of  the  adjacent  mountains  to  be  very  deep;  some  trials  said  to  have 
been  made  mth  a  300-foot  line  failed  to  reach  bottom.  It  has  been  suggested 
that  the  bed  of  this  lake  is  the  centre  of  an  extinct  volcano  filled  up  with  water, 
a  hypothesis  that  assumes  plausibility  from  the  crater-like  form  of  one  "of  its 
islands,  as  well  as  of  numerous  small  mountains  in  the  neighborhood.  By  chem- 
ical analysis  a  gallon  of  this  water  weighing  eight  pounds  is  found  to  contain 
1,200  grains  of  solid  matter  consisting  principally  of  chloride  of  sodium,  (com- 
mon salt,)  carbonate  of  soda,  borax,  sulphate  of  soda,  (glanber  salt,)  and  silica, 
with  indications  of  the  presence  of  snlphnretted  hydrogen.  Holding  such  a  large 
percentage  of.these  substances  in  solution  the  water  of  this  lake  is,  of  course,  so 
acid  and  nauseating  as  to  render  it  not  only  nnfit  for  drinking  but  even  for 
bathing.*  Leather  immeraed  in  it  is  soon  destroyed  by  its  corrosive  properties, 
and  no  animal,  not  even  a  fish  or  frog,  can  for  more  than  a  short  time  exist  in 
.  it.  The  wild  fowl  in  visiting  it  keep  about  the  mouths  of  the  creeks,  where  the 
lake  water  is  mixed  with  that  flowing  from  the  mountains.  The  only  thing 
able  to  live  within  or  upon  the  waters  of  this  lake  is  a  species  of  fly,  which, 
springing  from  a  larvje  bred  in  its  bosom,  after  an  ephemeral  life,  dies,  and  col- 
lecting on  the  surface,  is  drifted  to  the  shore,  where  the  remains  collect  in  gi-cat 
quantities,  to  be  fed  upon  by  the  ducks  or  gathered  by  the  Indians,  with  whom 
this  formal  staple  comestible.  Nestling  under  the  eastern  water-shed  of  the 
Sierra,  this  lalie  receives  several  considerable  tributaries}  and,  although  desti- 
tute oi  any  outlet,  such  is  the  aridity  of  the  atmosphere  that  it  is  always  kept  at 
nearly  the  same  level  by  the  process  of  evaporation.  So  dense  and  sluggish  is 
the  water  rendered  through  supersaturation  with  various  salts  and  other  foreign 
matters,  that  none  but  the  strongest  winds  can  rdse  a. ripple  on  its  sorfaoe.  As 
the  Sierra  in  this  neighborhood  reaches  nearly  its  greatest  altitude,  the  scenery 
about  Mono  is  varied  aad  majestic,  some  portions  of  it  being  at  the  same  time 
marked  by  a  most  cheerless  and  desolate  aspect.  This  lake  may  aptly  be  termed 
a  dead  .sea,  its  bitter  and  fatal  waters  rendering  it  literally  such,  while  all  its 
smToundings — wild,  gloomy  and  foreboding — are  highly  suggestive  of  sterility 
and  death.  Owen's  lake,  lying  to  the  south  of  Mono,  though  somewhat  larger 
and  not  so  deep,  does  not  otherwise  difier  materially  from  the  latter.  It  has  the 
Sierra  on  the  west  for  a  baok  ground,  while  its  water  is  almost  equally  saline 
and  bitter.  Like  Mono,  it  has  no  optlet  j  and,  though  receiving  the  waters  of 
Owen's  river,  a  large  and  rapid  stream,  its  surface  is  observed  to  be  every  year 
getting  lower,  a  process  that  its  former  shore-line  marks  indicate  to  have  been 
going  on  for  a  long  time.     This  subsiding  for  the  last  five  years  has  been  at  tho     I .  ^ 


304  EESOUKCES  OF  STATES  AND  TEEEITOEIES 

rate  of  nearly  two  feet  per  year.  Former  beach  lines  along  the  shores  of  Mono 
lake  indicate  that  it  has  in  like  manner  fallen  by  gradual  stages  many  feet  below 
its  ancient  level.  The  larvse  generating  tlie  insect  found  on  Mono  lakei  also 
breed  abundantly  in  these  waters,  being,  the  only  form  of  animal  life  adapted 
to  live  in  or  about  them.  The  decomposing  action  of  this  water  is  shown  by  its 
effect  upon  the  bodies  of  a  company  of  Indians,  some  20  or  30  in  number,  who, 
whiJ.e  seeking  to  escape  the  whites  several  years  ago,  having  taken  refuge  in  the 
lake,  were  there  shot  by  their  pursuers,  who  left  them  in  the  water.  In  the  course 
of  a  few  weeks  not  a  vestige  of  their  bodies  was  to  be  seen,  even  the  bones  having 
been  decomposed  by  this  powerful  solvent. 

Alkali  Fiats  and  Mud  Lakes. — The  surface  of  many  of  the  plains  and 
valleys  in  this  State  being  composed  of  a  stiff  clay  nearly  impervious  to  water', 
and  at. the  same  time  quite  level  or  but  sHghtly  b^n-shaped,  are  readily  con- 
verted, dming  wet  weather,  into  shallow  lakes,  some  of  which  exist  but  for  a 
few  days,  whue  others  last  nnti!  the  dry  season  comes  on,  a  few  'sometimes  con- 
tinuing throughout  the  year.  These  bodies  of  water,  though  often  covering  a 
large  area,  are  rarely  more  than  a  foot  or  two  deep.  "When  drying  up  they 
usually  leave  behind  a  slight  deposit  of  argillacious  sediment,  to  which  circum- 
stance and  their  generally  miry  condition  they  are  indebted  for  the  name  mud 
lake,  comnionly  applied  to  them.  When  covered  with  water,  or  even  but  mod- 
erately wet,  these  spots  are  mostly  impassable  to  teams  or  even  horsemen.  To 
obviate  this  difSculty  roads  i^equire  to  be  thrown  up  and  impacted  by  travel  during 
the  dry  season.  Besides  this  clayey  sediment  many  of  these  lakes  on  drying  up 
deposit  a  variety  of  salts,  the  most  of  them  of  alkaline  natm-o,  whence  tho  name 
alkali  flat  given  them  when  in  this  condition.  These  salts  are  white,  and  glisten 
in  tho  sun,  so  that  these  localities  are  very  hot  in  summer  as  well  as  trying  to 
the  eyes  of  pei'sons  crossing  them.  When  dry  their  beds  become  so  hard  that 
the  hoof  of  an  animal  or  even  the  tire  of  loaded  wagons  leaves  but  a  slight  impres- 
sion. In  some  instances  while  the  greater  portions  of  these  fiats  become  dry 
and  hard,  others  rem^n  moist,  the  water  in  places  coming  to  within  a  few  inches 
of  the  surface.  From  these  damp  spots  a  constant  efflorescence  of  saline  matter 
goes  on,  Tho  sublimated  particles  are  left  upon  the  surface  or  adhere  to  the 
shrubbery  if  there  be  any  near  by.  The  most  of  these  desiccated  lakes,  however, 
are  whoUy  without  vegetation,  not  even  the  artemesia  being  able  to  take  root 
upon  thsm.  These  spots,  so  transfoimed  alternately  into  mud  lakes  and  alkali 
flats,  are  also  tho  localities  of  the  salt  beds  and  marshes  characteristic  of  this 
country.  Though  met  with  in  nearly  every  part  of  Nevada,  the  most  exten- 
sive occur  in  the  northwestern,  central  and  southern  portions  of  the  State,  where, 
in  the  wet  season,  some  of  them  cover  more  than  a  hundred  squai'e  nales. 

ErvEBS  AND  STEBAMS.^In  proportion  to  its  size  Nevada  has,  perhaps,  fewer 
large  streams  than  any  o^er  State  or  Territory  in  the  Union;  none  of. those 
wiuiin  its  limits  being  navigable,  and  not  more  than  four  or  five  justly  entitled 
to  be  called  rivers.  The  Humboldt,  the  largest  and  longest  river  in  the  State, 
is  at  ordinary  stages  fordable  at  many  places,  as  are  all  the  others  nearly  every- 
where along  them.  But,  while  possessing  so  few  rivers,  this  State  contains  a 
great  number  of  small  streams,  which,  issuing  firom  the  various  moontain  ranges, 
afford  an  extendve  propulsive  power  and  means  of  irrigation.  As  a  general 
thing  tho  rivers  have  a  swift  current,  with  occasional  rapids,  though  nothing  like 
a  cataract  exists  in  any  part  of  the  State.  The  most  of  the  mountain  streams 
have  a  gi'eat  descent,  some  of  them  falling  a  thousand  feet  every  two  or  three 
miles.  Where  running  through  valleys  or  plains,  the  immediate  banks  of  the 
streams  are  apt  to  be  low;  in  the  case  of  the  smaller  ones  only  a  few  feet  above 
the  water,  though  some  have  higher  benches  fm-ther  back,  Eeese  river,  for 
example,  flowing  through  a  channel  having  nearly  parallel  banks,  is  scarcely 
anywhere  more  than  10  or  15  feet  below  the  adjacent  plain.  Except  towards 
its  termiims  it  never  dries  up,  and  rarely  ever  overflows  its  banks.     At  one  point 
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,  j)eni'3  for  several  miles,  liaving  no  cliannel  above  gi-oQiid.  The  water 
tcro  is  diffused  tlirougiiout  the  soil,  forming,  tiy  a  system  of  natural  irrigation, 
an  extensive  meadow.  Below  this  it  reappears  at  sevei-al  points,  and  being 
finally  collected  again  in  one  channel  flows  on  as  before.  This  etream  has  an 
average  width  of  15  feet  and  a  depth  of  about  two  feet.  After  parsmng  its 
course  for  more  than  a  hundred  mUes  it  begins  to  diminish,  standing  only  in 
pools,  and  finally  disappearing  altogether.  Daring  high  stages  of  water  it  runs 
;  for  a  greater  distance,  making  its  way  neaj-ly  to  the  Humboldt,  whore  if,  termi- 
nates m  a  tule  swamp,  which  dries  up  in  one  summer.  Woatherlow,  Wamissa, 
TJmasliaw,  and  several  other  considerable  creeks  in  the  State  resemble  Reese 
river  in  their  leading  features.  The  most  of  them  in  like  manner  terminate  in 
small  fens,  usually  called  sinks.  Nearly  all  the  running  waters  of  the  Nevada 
are  palatable  and  wholesome.  That  of  the  mountain  streams  is  always  excel- 
lent. In  most  of  the  sloughs  it  ia  disagreeably  brackish,  which  is  also  the  cSse 
is  the  Humboldt  river,  and  some  other  of  the  larger  streamy  particalarly  at  low 
stages  of  water,  the  impurities  increasing  aathe  stream  descends.  In  consequence 
of  waste  from  evaporation  and  absorption .  most  of  the  larger  streams  lose  as 
much  water  from  these  causes  as  they  gain  from  their  tiibutaries,  rendering  them 
sometimes  larger  near  their  sources  than  at  points  further  down.  The  Humboldt, 
for  instance,  a  stream  about  40  yards  wide  and  foui-  feet  deep,  is  scarcely  so  largo 
where  it  enters  the  lake  as  it  is  200  miles  above.  The  Walker  and  Carson  riv- 
ers are  also  smaller  where  they  empty  into  their  respective  lakes  than  at  points 
higher  up.  The  Truckee,  though  not  so  large,  being  a  moi-o  i-apid  stream,  dis- 
chai^es  a  greater  volume  of  wator  throughout  the  year  than  the  Humboldt.  In 
point  of  size.  Walker  river  rants  next  to  the  Truckee.  Carson  river  baa  an 
average  ^vidtli  of  SO  yards,  with  a  depth  of  three  feet,  and  is  about  two-thirds 
ihe  size  of  Walker.  Franklin  river  is  a  much  smaller  stream  than  Carson.  The 
entire  length  of  the  Humboldt,  including  its  two  main  forks,  is  over  300  miles. 
That  of  tlie  others  is  much  less.  Both  the  Humboldt,  Carson,  and  Walker  riv- 
ers ai'e  formed  by  the  union  of  two  main  forks  or  branches,  below  which  none  of 
them  have  a  single  affluent  of  any  size,  the  Walker  none  whatever.  Truckeo 
river,  issiung  a  laige  stream  from  Lake  Tahoe,  receives  a  number  of  tributaries 
before  leaving  the  mountains,  after  which,  though  not  enlarged  by  anv  affluents, 
it  preserves  a  neai-ly  uniform  volume,  running  with  a  swift  caiTent  untfl  it  emptiM 
into  Pyramid  lake.  The  water  of  this  stream  is  cold  and  pure  throughoiit  its 
entire  coui-se,  and,  as  it  has  a  great  descent,  it  could  be  made  to  supply  an  immense 
propulsive  power.  That  it  will  b«  largely  diverted  to  this  use,  as  soon  as  the  Cen- 
tral Pacific  milroad  is  completed,  admits  of  no  doubt,  since  this  improvement  fol- 
lows along  its  banks'  for  more  than  50  miles,  nearly  half  the  distance  through  heavy 
forests  of  spnice  and  pine,  which  supply,  m  connection  i,vith  the  extensive  water 
power,  great  advantages  for  the  manufacture  of  lumber.  The  Humboldt  river 
takes  its  me  in  the  Goose  Creek  mountain?,  in  the  northwestern  comer  of  the 
Sti^,  whence,  running  in  a  westerly  course  about  250  miles,  it  deflects  to  the 
south,  and  flowing  50  miles  farther  fells  into  Humboldt  lake.  It  runs  through  a 
tortuous  channel  with  a  moderate  current,  falling  about  500  feet  while  traversing 
a  distance  of  250  miles.  It  passes  through  an  exceedingly  dry  and  sterile 
country.  The  only  good  land  is  comprised  in  a  narrow  bolt  of  alluvion  along  its 
immediate  banks.  While  this  beltconti-acte  atsome  points  to  very  narro*  limits, 
or  disappeara  altogether,  it  expands  at  a  few  others,  as  at  Lassen's  meadows, 
into  grassy  bottoms  of  considerable  extent.  Daring  the  period  of  high  water, 
wMon  occurs  on  the  melting  of  the  snow  in  the  mountains  about  its  sources,  in 
the  months  of  April,  May,  and  June,  the  river  is  swollen  to  a  size  pomewhat 
larger  than  above  stated,  occasionally  ovei-flowing  its  banks,  while  at  low  water 
■  it  shrinks  into  smaller  dimensions,  a  condition  common  to  most  of  the  other  largo 
eams  in  the  State.  The  only  tree  found  in  the  valley  of  the  Humboldt  is  a  spe- 
is  of  small  willow,  growing  on  the  banks  of  the  stream.     Nothing  but  a  little 
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Borubby  juniper  aaid  pine,  and  tiese  very  sparsely,  is  met  with  upon  any  of  the 
mountains  adjacent.  In  the  &oose  Creek  range,  however,  about  its  head  waters, 
there  are  some  groves  of  large-sized  timber,  with  fair  supphes  of  bnitch  grass 
and  water.  The  grass  along  the  river  bank  consists  of  several  wild  varieties, 
sueh  as  wire,  rye,  blue,  clover,  and  bunch,  some  of  which  are  so  injurious  to 
stock  that  experienced  drovers  will  not  allow  their  cattle  to  feed  npon  them,  but 
drive  fhem  into  the  mountains,  where  the  grass,  though  lass  abundant,  is  more 
nutritious  and  wholesome.  The  only  fish  found  in  this  stream,  or  the  lake  into 
which  it  disohai-ges,  are  minnows,  of  little  value.  Daring  the  sumuier  the  Hum- 
boldt swarms  witli  mosquitoes,  gnats,  sandflies  and  other  troublesome  insects. 
These  pesta  are  very  numerous  luong  the  lower  portions  of  the  ri.ver  and  about 
the  lake. 

In  their  leading  features  and  surroundings  the  Tmekoe,  Carson,  and  Walker 
rivers  do  not,  except  as  to  size,  differ  materially  from  the  Humboldt,  having  first 
a  narrow  and  partially  fertile  valley  near  their  immediate  banks,  with  anotliec 
much  more  extensive,  but  wholly  barren,  lying  somewhat  higher  and  stretching 
away  to  the  base  of  the  monntaJn  ranges  that  bound  them  on  either  hand.  The 
cottonwoods  that  ohee  formed  a  narrow  fringe,  or  stood  in  small  clamps  along 
these  streams,  have  mostly  been  cut  down,  and  there  is  littlo  left  except  a  willow 
copse  to  mark  the  meanderinga  of  the  rivers  through  the  plains,  or  their  passage 
through  the  deep  canons  that  sometimes  oceiir  along  their  routes.  These  canons, 
by  subdividing  the  main  valley  into  different  parts,  sometimes  cause  the  waters 
of  the  same  river  to  be  designated  by  separate  names.  After  leaving  the  moun- 
tains from  which  they  all  t^e  their  rise,  there  is,  with  the  exception  of  a  little 
willow  and  the  few  cottonwoods  mentioned,  no  timber  along  any  of  the  streams 
in  this  State  or  in  the  valleys  thmugh.  which  they  flow.  In  Keese  River  valley, 
proper,  more  than  100  miles  long,  there  is  not  a  stick  of  timber  large  enongh 
for  a  fence  rail,  and  nearly  aU  the  other  valleys  and  plains  in  the  country  are 
equally  destitute  of  timber. 

The  Spkikgs  of  Nevada. — These  abound  in  many  parts  of  the  State,  and 
are  to  the  economist  not  more  objects  of  value  on  account  of  thek  utility  than 
of  interest  to  the  scientist  because  of  their  size,  temperature,  modes  of  occurrence, 
chemical  properties,  and  other  natural  peculiarities.  They  aie  met  with  at  all 
altitudes,  and  often  under  such  strange  conditions  as  justly  entitle  them  to  bo 
considered  geological  curiosities.  They  are  found  on  the  mountain  sides,  in  the 
valleys,  and  far  out  on  the  desert — large,  small,  deep,  shallow,  cold,  hot,  and 
tepid.  Some  are  in  a  state  of  ebullition,  leaping  up  with  a  gurgling  sound,  as 
if  heated  by  fierce  fires  below,  whib  others  are  quiescent.  Some  are  pellucid 
and  perfectly  pure,  while  others  are  impregnated  with  a  great  variety  of  mineral 
and  metallic  substanc«s.  In  some  places  they  occur  solitary  and,  at  others  in 
groups,  as  many  as  a  hundred  being  found  mthin  an  area  of  a  few  acres.  In 
temperature  they  range  from  50  to  204_degrees,tho  latter  about  the  boiling  point 
of.  water  in  this  i-egion.  In  diameter  they  vary  -from  1  to  100  feet,  and  in  depth 
from  3  or  4  to  150,  In  shape  they  incline  to  be  circular,  many  of  them  being 
perfectly  round,  with  funnel-shaped  or  perpendicular  well-like  walls.  The  min- 
eral and  thermal  springs  are  generally  situated  on  amound  formedfrom  the  silicious 
or  calcareons  particles  brought  up  and  deposited  by  their  own  waters.  Some  of 
these  mounds  cover  several  acres  and  reach  a  height  of  50  or  CO  feet,  or  even 
more.  In  some  cases  the  walls  of  the  springs  are  formed  of  these  limy  or  sili- 
cious concretions,  which,  shaped  into  huge  basins,  lift  them  several  feot  above  the 
level  of  the  mounds,  while  in  others  they  are  composed  simply  of  earth  or  turf. 
The  water  in  most  of  them  is  soft  and  palatable  when  cold,  and  so  clear  that  the 
smalleBt  object  can  be  seen  at  a  great  depth,  even  the  minute  oiificea  through 
which  the  watci'  enters  at  the  bottom  of  the  deepest  spring  being  visible.  Pre-' 
quently  a  hot  and  ft  cold  spring  are. in  such  proximity  that  a  person  can  dip  one 
htUid  into  each  at  the  same  time.    From  some  a  small,  and  from  a  few  quite  a 
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large,  stream  of  water  issues,  while  in  othera  the  water  merely  keeps  even  with, 
the  top,  or  does  not  rise  so  high.  Some  of  these  epringa  emit  an  odor  of  sul- 
phuretted hydrogen,  and  taste  slightly  of  sulphur,  while  others  have  a  chalybeate 
taste.  Analytical  tests  of  tlie  wateis  from  the  more  highly  mineralized  of  these 
eprings  show  them  to  contmn,  in  various  proportions,  the  chlorides  of  sodium  and 
magnesiom,  with  soda  in  different  forms  and  a  small  percentage  of  lime,  sulphur, 
silica  iron,  and  iMg'anic  matter.  A  few  of  these  have  an  intermitting  or  tidal 
action,  the  water  coming  to  the  snrfaoo  with  a  gurgling  sormd  and  sinking  away 
every  few  minutes,  this  subsidence  sometimes  continuing  for  a  much  longer  period 
-:-^iccaMonally  for  weeks,  or  perhaps  months.  The  mounds  and  orifices  of  ancient 
thermals  are  frequently  met  with,  being  now  destitute  of  water,  a  condition  to  . 
which  many  seem  rapidly,  and  perhaps  all  are  gradually,  appraaching. 

These  fountains,  both  mineral  and  thermal,  are  much  frequented  by  the  Indians 
for  their  supposed  medicinal  virtues;  and  that  some  of  them  do  possess  valuable 
curative  properties  has  been  abundantly  shown  by  the  benefits  conferred  thi'ough 
their  use  upon  multitudes  of  invalids  who,  during  the  past  few  years,  have  had 
recourse  to  tbem.  Some  of  the  cold  springs,  especially  those  in  the  larger  val- 
leys, are  quite  as  limpid  as  the  'thermals,  whilo  they  are  often  not  only  larger 
and  deeper,  but  also  freer  fi-om  mineral  substances  than  the  latter.  It  frequently 
happens  that  the  mountain  streams,  after  sinking,  reappear  in  the  form  of  springs 
near  the  margin  or  out  in  the  middle  of  tie  valleys;  and  while  some  of  these  are 
small  or  of  but  moderate  size,  othera  are  immense  pools,  being  from  10  to  100 
feet  in  diameter,  and  often  100  feet  or  more  in  depth,  some  of  them  sending  off 
large  streams  of  water.  Kot  all  the  cold  springs,  however,  are  free  from  distaste- 
.  ful  and  deleterious  matters,  some  being  so  repulsive  that  even  animals,  though 
■  BnfTering  from  thirst,  refnse  to  drink  from  them. 

The  most  remarkable  gi^onp  of  thermals  in  this  State  is  that  known  as  the 
Steamboat  Springs,  so  called  because,  when  first  discovered,  they  are  said  to 
have  emitted  a  puffing  noise  something  like  that  of  a  higb-presaure  steamboat. 
The  only  sound  escaping  from  them  at  present  is  a  seething,  gm-gling  noise  like 
that  of  a  boiling  caldron.  These  springs  are  situated  in  Washoe  county,  about 
16  miles  north  of  Carson  City  and  four  east  from  the  Sierra,  near  a  range  .of  loW 
basaltic  hills,  an,  extensive  flow  of  this  reck  overlying  granite.  They  occupy 
a  roclsy  mound  about  half  a  mile  long  and  a  quarter  of  a  mile  wide,  having  an 
elevation  of  50  or  60  feet  above  the  adjacent  valley.  This  mound,  wMch  is 
composed  wholly  of  silioious  matter  deposited  by  the  waters,  is  rent  longitudi- 
nally by  a  number  of  irregular,  scraggy-edged  fissures,  from  six  inches  to  a  foot 
in  width,  caused,  apparently,  by  somo  upbeaving  foi-ce  from  below.  Gurgling 
up  through  these  chasms,  which  proliably  extend  to  the  bottom  of  the  mound, 
come,  at  intervals  of  a  few  minutes,  volumes  of  hot  water,  which,  after  hissing 
and  foaming  for  a  minute  or  two,  subside,  leaving  the  aperture  again  nearly 
empty.  From  some  of  these  openings  small  jets  of  steam  constantly  escape, 
accompanied  with  the  emission  of  gas.  Besides  these  fissures  there  are  pools 
filled  with  hot  water,  one  of  which,  occupying  a  basin  three  feet  in  diameter  and 
.one  foot  high,  built  up  by  the  deposition  of  solid  matter  held  in  solution  by  the 
water,  rises  and  falls  with  great  i-egularity  every  six  minutes.  For  about  five 
minutes  the  water  left  in  flie  bottom  of  this  basin  remains  quiescent,  when  it 
gradually  rises,  the  ebullition  inci^easing  until  it  runs  over  the  rim,  when  it  again 
subsides,  the  agitation  lasting  a  littlo  over  a  minute.  By  throwing  a  few  ounces 
of  soap  into  this  basin  the  water,  after  rising  and  falling  a  few  tmies,  as  usual, 
begins  to  boil  with  fury,  throwing  up  the  spray  six  or  eight  feet  and  sending  off 
volumes  of  steam.  In  this  manner  its  action  can  for  hours  bo  preternaturally 
excited,  with  varying  degrees  of  energy,  until  it  finally  comes  to  rest,  the  water 
disappearing  entirely  from  the  basin,  and  not  rising  again  for  some  rime,  as  if 
exhahstcd  by  these  vehement  exertions.  The  temperature  of  the  hottest 'of  these 
springs  is  204°  Tahrenheit,  this  being  about  the  boiling  point  of  water  at  thaj  I  , 
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altitude.  The  temperatnre  of  othera,  however,  is  much  lower.  The  air  ahimt 
tho  spot  Bmells  of  sulphur,  the  ground  in. the  vicinity  bein^  in  places  impreg- 
nated with  that  mineral.  Along  the  eastern  base  of  the  tnmulns.on  which  the 
springs  are  situated  flows  a  rivulet  pure  and  cool,  till  it  mingles  with  the  warm 
and  mineralized  water  of  the  latter.  At  times  the  fihemical  agents  at  work  here 
seem  more  active  than  at  others,  the  sounds  emitted  being  londer  and  more  fre- 
quent and  the  steam  more  abundant.  It  is  even  probable  that  a  gradual  hut 
general  subaidenco  of  action  is  going  on,  as  the  loud  puffing  sounds  said  to  have 
been  observed  here  when  the  springs  were  first  discovered,  some  20  years  ago, 
are  no  longer  heai-d.  The  country  about  also  affords  evidence  that  the  springs 
in  this  neighborhood  were  formerly  much  more  extensive  than  at  pregent. 

Other  groups  of  warm  springs,  scarcely  less  remarkable,  besides  many  less 
worthy  of  note  than  that  aliove  described,  are  met  with  in  different  parts  of  the 
.  State,  In  the  valley  of  the  Great  Salt  Bed,  southern  part  of  Humboldt  county, 
occur  three  clusters  of  thermala,  separated  by  a  distance  of  six  or  eight  miles — 
one  on  each  side  and  one  in  the  centre  of  the  valley — but  all  so  much  alike  that 
a  description  of  one  will  serve  to  give  a  good  idea  of  the  others.  The  principal 
group  at  this  place,  being  that  in  tho  centi-e  of  the  valley,  consialing  of  over  20 
springs,  occupies  an  oblong  mound  covering  10  acres  and  rising  60  feet  above 
the  level  of  the  valley.  This  mound,  formed  wholly  by  the  cai'honate  of  lime 
brought  up  and  deposited  by  the  waters,  is  covered  with  short,  coarse  grass. 
Some  of  the  springs  are  fringed  with  rushes  and  tules.  Much  of  the  surfcice  is 
saturated  with  water  from  the  ovei'flow  of  the  springs.  This  overflow  runs  in 
small  channels  out  upon  the  plain's,  where  it  is  soon  evaporated  or  absorbed  by 
the  dry  and  porous  earth.  Upon  the  summit  and  about  the  sides  of  this  tumulus 
are  situated  the  springs,  some  occupying  well-shaped  openings  in  the  turf  and 
others  issuing  from  huge  basins  composed  of  limy  coaci'etions  resembling  ala- 
baster, or  from  the  tops  of  tumuli  formed  of  the  same  material  and  rwaed  six  or 
eight  feet  above  the  surface  of  the  mound.  Seine  of  these  springs,  or  rather 
pools,  are  more  than  60  feet  wide,  while  the  diameter  of  others  is  not  more  than 
two  or  three  feet,  the  whole  varying  as  much  in  depth  as  in  superficial  area. 
There  is  also  a  wide  difference  in  ternperatwre,  some  being  at  boiling  point  while 
others  are  simply  tepid  or  quite  cool,  the  hot  and  cold  springs  in  some  instances 
being  separated  only  by  a  few  feet.  The  water  in  all  is  soft,  pure,  and  limpid, 
and  so  transparent  that  the  smallest  object  can  he  seen  at  a  depth  of  50  or  SO 
feet.  Bubbles  of  gas  are  seen  constantly  ascending  threugh  it,  but  there  is  no 
ebullition  nor  perceptible  escape  of  steam.  While  all  these  springs  keep  quite 
or  nearly  fnll  but  few  overflow,  the  aggregate  amount  of  water  discharged  being 
small.  The  cluster  of  springs  on  the  west  side  of  the  valley  contains  eight  pools, 
hot,  warm,  and  cold,  the  most  of  them  laj-ger  and  deeper-  than  those  in  the  cen- 
tral group,  while  those  on  the  eastern  dde,  though  equally  numerous,  are  not  so 
large.  At  Wilson's  ranch,  in  the  southern  end  of'  the  valley,  are  a  number  of 
small  springs,  some  of  them  quite  hot,  while  aloog  its  eastern  side  are  te  be  seen 
the  crater-shaped  basins  and  tumuli  of  extinct  thermals. 

At  the  following  additional  localiriea  in  this  State  hot  springs  occur,  either- 
isolated  or  in  groups,  and  of  different  dimensions,  some  largo  and  in  a  state  of 
active  ebullition,  others  small  and  wholly  quiescent :  at  several  points  in  Carson 
and  Eagle  valleys;  on  the  desert  between  Trackee  river  and  Humboldt;  in  the 
vicinity  of  Black  Rock,  very  numerous;  along  the  eastern  base  of  the  Pine  Hut 
mountains;  on  the  desert  between  the  Big  Bendof  the  Carson  and  Walker  rivers; 
near  Kepler's  station  on  the  Wellington  road,  16  miles  west  of  the  Sinkavata 
mountains  and  40  east  of  Walkei-'s  lake ;  at  a  number  of  places  in  Lassen,  Alpine, 
and  Mono  counties,  California,  near  the  Nevada  line;  upper  end  of  Degroot's 
valley,  western  part  of  Lander  county ;  east  side  of  Eeese  River  valley,  60  miles 
north  of  Austin;  south  end  of  Smoky  valley;  in  first  range  of  mountains  east  of 
Toquima  valley,  and  in  the  valley  beyond;  along  the  south  side  of  the  -Upper 
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Hum'bolSt,  and  great  ntiinbers  soattei'ed  over  Franklin  valley,  besides,  in  many 
places  tlitougtoGt  the  Stat«,  the  mounde  and  otter  evidences  of  extinct  thermalB, 
BOW  without  signs  of  heat  or  moistiu'e.  At  some  of  the  localities  enumerated  the 
springs  are  lai'ge,  deep,,  and  numerous,  the  water  being  kept  at  a  high  tempera- 
ture and  in  a  state  of  violent  commotion  by  int«nial  tieat ;  at  others  these  con- 
ditions aro  nearly  all  reversed,  the  orifices,  once  apparently  much  deeper,  lieing 
nearly  filled  up  and  tb«  temperature  of  the  water  scarcely  above  blood  heat,  jus- 
tifying the  ooncksion  that  the  cooling  process  is  general,  and  that  the  chemical 
aotioaupon  which  it  is  dependent  for  its  elevated  tempei'atore  is  constantly  dimin- 
ishing, and'wil!,  In  process  of  time,  cease  altogether.  There  are  cases,  however, 
ia  whioi  this  aoti'on  is  supposed  to  be  on  the  inci'ease  and  in  which  the  springs 
appear  to  be  of  recent  origin,  not  being  contained  ia  the  usual  rocky  basins  nor 
surrounded  with  the  mounds  formed  by  tlie  deposition  of  silicioue  or  calcareous 
matf«r.  Of  this  kind  are  the  springs  situate  iw  the  Hot  Greek  districts,  !Nye 
county,  the  snrplus  water  of  which  is  so  copious  and  hot  as  lo  have  given  the 
name  Hot  creek  to  the  stream  issuing  fi-om  them.  Besides  tiis  there  ate  other 
hot  creeks  in  the  State,  having  their  origin  in  a  similar  cause. 

Some  of  the  cold  springs  in  Nevada  aro  scarcely  less  remai-kable  because  of 
their  size,  depth,  or  the  great  volume  of  water  they  discharge  than  the  theiinals 
above  described.  The  most  noted  of  these  occur  in  the  central  and  easteni  part 
of  the  State:  Along  the  western  side  of  Smoky  valley  ai-e  a  number  of  pools, 
varying  in  diameter  from  SO  to  SO  feet,  some  of  them  being  at  least  100  feet 
deep — so  deep,  in  fact,  that  the  water,  which  is  soft  and  clear  as  crystal,  has  a 
dai'k  blue  appearance.  Several  of  these  are  filled  with  small  fish  and  send  off 
a  large  stream  of  water.  So  immense  are  some  of  these  fountains  that  it  has 
been  conjectured  they  must  have  their  sonroes  in  subterranean  lakes;  a  more 
plauable  theory,  however,  is  that  they  originate  from  the  mountaia  streams 
■which,  sinking  on  the  margiii  of  the  valley,  pursue  their  way  under  ground  until 
they  meet  wifli  some  obstruction,  when  they  collect  in  reservoirs  thai  ultimately 
find  an  outlet  in  these  springs.  In  the  second  tier  of  valleys  east  of  Smoky 
occurs  another  group  of  these  springs,  also  oiroulav  in  form,  vmv  deep  and  fuU 
of  clear  cold  water,  but  having  no  apparent  outlets  or  inlets.  These  also  swarm 
with  small  fish,  the  number  of  which  leads  to  the  belief  that  there  must  be  more 
room  for  them  beneath  the  tarf-like  sod  by  which  they  are  surrounded.  In  one 
of  the  lateral  valleys  on  the  Upper  Humboldt  is  a  meadow  covering  1,200  acres 
and  clothed  with  luxmiant  grass,  in  the  midst  of  which  are  several  hundred  cir- 
cular openings,  from  three  to  six  feet  wide,  through  which  the  pure,  pellucid 
water  i-ises  nearly  to  the  sui-face.  They  are  very  deep  and  full  of  small  fish, 
file  number  of  which  becomes  greatly  increased  on  shaking  the  surrounding  tm'^ 
which  can  easily  be  done  by  the  weight  of  the  person,  favoring  the  supposition 
that  these  apertures  are  reaUy  the  vent  holes  of  an  extensive  underground  lake. 
Franklin  river,  a  good-sized  stream,  is  formed  almost  wholly  fiwrn  tribntaries  that 
take  their  rise  in  a  series  of  large  springs  ranged  along  the  base  of  the  moun- 
tains bounding  its  valley  on  the  west.  Some  of  these  springs  send  off  creeks 
15  feet  wide  and  over  a  foot  deep,  which  ran  witli  a  rapid  current.  The  number 
of  springs  coatained  in  Thousand  Springs  valley,  on  the  Upper  Humboldt,  is 
sufiiciently  mdicated  by  its  name ;  many  of  those  ai-e  distinguished  for  their  size 
and  the  esceUence  of  their  water, . 

Salt  Beds. — These  deposits,  through  their  extent  and  number,  become  not 
only  a  notable  featore  in  the  chorograpliy,  but  also  an  important  item  in  the 
economical. resources  of  Nevada.  Like  the  alkali  flats  and  mud  lakes  they  are 
confined  to  the  vaUeye  and  plains,  in  which  they  cover  the  points  of  greatest 
depre^ion,  the  most  of  them  being  adjacent  to  or  encompassed  by  a  belt  of  alkali 
lands.  They  are  doubtless  of  lacuatiine  origin,  occupying  what  were  formerly 
the  ba^ns  of  inland  seas  and  salt  lakes,  their  deposition  being  eflected  through 
the  evaporation  of  these  bodies  of  water.     BcBides  the  extensive  beds  of  this  I  , 
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mineral  occumng  in  Churchill,  Esmeiulda,  and  Lincoln  counties,  there  are  seve- 
ral smaller  deposits,  as  well  as  a  nuraber  of  saliniferous  springs,  elsewhere  in  the 
State,  all  of  which  may  become  of  local  value  on  account  of  their  proximity  to 
supposed  valuable  mioes.  The  most  productive  bed  at  present  is  that  of  the 
Sand  Spring  Salt  Mining  Company,  75  miles  east  of  Vii-ginia.  The  cl^m  of 
this  company,  consisting  of  l,600acres,  occupies  adepression  in  the  southeastern 
comer  of  an  extensive  alkali  flat,  the  centre  of  which  for  a  space  of  several 
hundred  acres  is  damp  and  marshy,  and  some  portioii  of  it  covered  with  a  few 
inches  of  water.  This  damp  surface  is  coated  to  a  depth  of  two  or  three  inches 
with  a  crystallized  incrustation  of  salt  formed  by  sublimation  of  the  particles  of 
this  mineral  with  which  the  clayey  strata  below  are  charged.  On  removing  this 
coating  of  salt  a  thin  body  of  fine  white  clay  is  exposed,  overlying  a  stratum  of  soft 
black  clay,  which,  in  turn,  rests  apon  another  seam  of  green  and  blaoi:  clay,  con- 
tiuning  coarae  globules  of  salt.  Beneath  this  seam  ocoora  a  deposit  of  crystal- 
lized salt,  hard  and  massive  but  of  nnaacertained  tliici:ness.  In  collecting  the 
salt  at  this  placer  a  tract  embracing  a  score  of  acres  or  more  ia  selected,  and 
divided  into  strips,  from  each  of  which,  in  regulai-  order,  it  is  scraped  into  large 
heaps  with  a  broad  wooden  hoe.  These  heaps,  after  being  exposed  for  a  few 
days  to  drain  and  dry,  are  conveyed  in  wheelbarrows  or  cars  running  on  wooden 
tracks  leii  down  for  the  purpose  of  facilitating  transportation  over  the  soft 
ground,  and  thrown  upon  platforms  or  damps,  when  the  salt  is  ready  for  sacking 
and  shipment  to  market.  After  one  of  these  surface  sections  has  been  stripped 
of  salt,  the  incrustration  immediately  begins  to  reform,  and  so  rapidly  do  the 
secretions  from  the  saliniferous  clays  below  proceed  that  a  few  weeks,  and  some- 
times less,  is  sufficient  to  fully  replace  it,  admitting  of  the  gathering  of  a  fresh 
crop  at  least  every  month.  As  the  masses  of  crystallized  salt  underlying  these 
'clayey  strata  are  probably  inexhaustible,  it  would  seem  as  if  this  process  of 
replenishment  might  go  on  forever.  These  clays  are  not  the  primary  sources  of 
supply,  though  no  doubt  serving  a  useful  purpose  in  promoting  by  their  heat  the 
sublimation  of  the  saline  particle  as  well,  perhaps,  as  in  aiding  their  condensa- 
tion upon  the  surface.  Large  seotions  of  the  alkali  flat  at  Sand  Spring,  lying 
outside  of  this  company's  claim,  are,  during  the  diy  season,  covered  with  a  coat- 
ing of  salt;  but  it  is  neither  so  heavy  nor  pure  as  that  owned  by  them,  being 
lai-ely  more  than  an  inch  thick,  and  largely  mixed  with  alkaline  and  other  for- 
eign matters,  resembling,  in  these  particulars,  the  deposits  in  Smoky  valley,  and 
in  the  Cortez  district,  and  other  salt  fleltfe  of  limited  extent  elsewhere  in  the 
State.  The  leading  features  of  the  laiger  beds,  however,  are  almost  identical 
with  those  of  this  deposit  at  Sand  Spring,  the  character  of  the  salt  and  the  mode 
of  collecting  it  being  also  very  mnch  the  same.  Prior  to  1S62,  all  the  salt  used 
in  this  State  was  brought  .from  San  Francisco,  at  an  average  cost,  laid  down  in 
Virginia,  of  about  $150  per  ton.  Dming  that  year  parties,  having  imported  a 
herd  of  camels  for  the  purpose,  began  packing  this  commodity  in  from  the  salt 
pools,  45  miles  southeast  of  Walker  lake,  whereby  the  prices  were  somewhat 
reduced.  The  following  year,  the  Sand  Spring  Company  Laving  commenced 
operations,  the  price  of  salt  snilered  a  further  reduction,  and  for  the  past  two  years 
this  article  has  been  delivered  to  the  mills  about  Vir^nia  at  the  uiiiform  rate  of 
$60  per  ton,  being  considerably  less -than  the  average  cost  of  freight  from  San 
Tranoisco.  Dnring  the  year  1866  this  company  disposed  of  about  150,  ■  and 
during  the  past  yeai'  of  about  260  tons  of  salt  per  month,  the  most  of  which  was 
consumed  in  the  miUs  and  reduction  works,  a  little,  also,  after  grinding,  having 
been  wsed  for  meat-packing  and  cnlinaiy  purposes,  for  which  it  is  well  adaptei 
The  Sand  Spring  Company  have  over  $100,000  invested  in  this  business,  and, 
thongh  owning  several  large  teams,  hire  many  others  to  haul  the  product  of  their 
salt  fields  to  market,  their  li-eight  bills  amounting  to  from  $10,000  to  $15,000  per 
week.  Large  as  is  the  amount  of  salt  they  aie  thus  enabled  to  deliver,  the  supply 
is  scarcely  equal  to  the  demand,  some  of  the  larger  mills  consuming  between  35 
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aiitl  40  tons  per  month.  The  company,  finding  their  salt  well  suited  to  table 
«so,hftve  erected  a  Bteam  mill  at  Virginia,  where  considerable  quantities  are  ground 
and  put  up  for  this  pnrpose.  About  40  miles  north  of  the  Sand  Springs  bed. 
also  m  Charohill  county,  is  another-and  still  larger  but  very  similar  deposit  of 
salt.  ■  At  this  plooe  there  is,  first,  an  incrustation  of  salt  an  inch  or  two  thick 
overlying  a  stratum  of  blue  clay  IS  inches  thick,  filled  with  cubical  crystals  of 
salt,  and  resting  upon  a  heavy  body  of  these  crystals  free  from  earthy  matter  and 
reaching  downward  to  an  unknown  depth.  This  .property  is  also  owned  by  a 
company,  who  have  laid  down  a  tramway  for  running  out,  a  platform  for  receiving, 
and  a  house  for  storing  their  salt.  From  this  loca,lity  the  Humboldt  mills  obt^n 
their  supplies  of  this  commodity,  a  little,  also,  having  been  sent  to  Virginia  and 
Austin,  it  being  extremely  white  and  pure.  In  the  Silver  Peak  district,  Esme- 
ralda county,  occurs  the  niost  extensive  salt  field  in  the  State,  its  area  covering 
some  40  or  50  square  miles,  much  of  which  is  coated  with  a  thick  incrustation 
of  the  pure  chloride  of  sodium,  underlaid  by  seams  of  clay  and  a  crystallized 
mass  of  salt  of  unknown  thickness,  as  at  Sand  Spring  and  Big  Salt  valley. 
Situate  near  the  edge  of  this  bed  are  a  number  of  saline  springs,  the  water  of 
which  evaporating  is  constantly  increasing  the  deposits  of  salt  about  them.  Holes 
dug  in  the  earth  in  this  vicinity  are  in  a  nhort  time  completely  filled  with  a  solid 
mass  of  salt,  deposited  from  the  supersaturated  water  seeping  into  them.  It  is  a 
curious  circumstance  that  situated  in  close  proximity  to  those  pools  of  perfect  brine 
are  a  number  of  springs  of  soft  fresh  water.  In  the  Columbus  district,  and  within 
half  a  mile  of  the  principal  mines,  layers  of  salt  interstratified  with  clay  are 
found  near  the  surface ;  and  by  rernoving  a  foot  or  two  of  earthy  matter  on  top, 
the  water  coming  in  fills  the  excavation  in  the  course  of  four  or  five  days  with 
a  compact  masi  of  pure  white  salt.  North  of  this  spot  five  miles  are  tho  pools 
from  which  the  camel  train  several  years  since  procured  their  loading  for  Vir- 
ginia, and  at  a  point  10  miles  to  the  west  is  the  extensive  deposit  known  as 
Teal's  salt  marsh,  and  from  which  the  mills  at  Aurora  obtain  their  supplies. 
Besides  these,  there  are  several  other  salt  beds  of  minor  importance  both  in  this 
vidnity  and  in  other  parts  of  Esmeralda  county,  as  well  as  also  in  Owen's  valley, 
Inyo  county,  California,  adjoining  iJsmeralda  on  the  southwest,  ■.  In  the  Pah- 
lanagat  district,  southeastern  part  of  Lincoln  county,  on  the  upper  waters  of  tho 
Eio  Virgin,  masses  of  crystallized  salt  exist  in  sucli  quantities  as  to  constitute  a 
notable  part  of  the  mountain  in  which  they  occur.  They  lie  in  strata,  are  almost 
chemically  pure,  and  so  transparent  that  ordinary  print  can  bo  read  through  blocks 
of  this  material  a  foot  square.  The  salt  deposits  before  alluded  to  as  occmiing 
in  Smoky  valley  and  near  the  Cortea  district  are  slight  and  impure.  The  former 
and  the  more  important  of  tlie  two  lies  40  miles  south,  and  the  latter  60  miles 
north  of  Austin.  The  incrustation  of  salt  at  these  localities  is  scarcely  more  than 
half  an  inch  thick.  It  is  deposited  as  elsewhere  by  efflorescence,  and  though 
destitute  of  any  heavy  bodies  of  salt  below,  possesses  the  usual  power  of  repra- 
duction,  renewing  itself  as  often  as  removed.  It  is  disdpated,  however,  by  tho 
least  Muouut  of  vsdn,  though  readily  reappearing  on  the  return  of  dry  weather. 
From  the  Smoky  valley  bed,  where  a  considerable  amount  of  salt  is  collected, 
and  also  some  manufactured  for  table  use,  the  mills  about  Austin,  at  Belmont, 
and  those  around  the  valley  procure  tHeir  needed  supplies  of  this  article.  This 
salt  is  sold  on  the  ground  ready  for  sacking  at  one  cent  a  pound,  the  cost  of 
hauling  it  to  the  mills  where  used  being  about  as  much  more.  Most  of  the  salt 
of  Nevada  as  found  in  its  natural  condition  is  remarkably  pure ;  samples  taken 
from  the  Silver  Peak  and  the  Great  Salt  valley  beds  gave  by  analysis  98  per 
cent,  chloride  of  sodium,  that  from  Sand  Spring  giving  96  per  cent.  Samples 
from  Smoky  valley  show  by  assay  909  per  cent,  chloride  of  sodium,  the  impuri- 
ties consisting  of  sand  and  sulphate  of  soda — ingredients  which  do  not  appear 
to  detract  from  its  efficacy  for  amalgamating  purposes,  though  rendering  it  less 
fit  for  table  uso.    With  salt  in  such  ilUmitable  quantifies,  of  such  excellent  < 
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qu^ity  and  easy  proeurement,  there  can  be  no  question  but  this  article, 
supplying  all  local  demamls,  will  be  largely  esported  from  tJiis  State  "" 
railroad  transportation  Bhall  have  been  extended  to  it. 


SECTION    IL 

WOODLANDS-SOURCES  OF  FUEL  AND  LUMBER  SUPPLY— COAL,  ETC. 

The  orkly  timber  in  this  State  suited  for  making  first-class  lumber  is  that 
fonnd  on  or  near  the  eaef«rn  slope  of  the  Sierra  Nevada  mountains.  There 
are,  as  observed  in  the  remarks  on  the  central  and  eastern  parts  erf  the  State,  a 
few  groves  of  spruce  and  white  pine  in  that  quai'ter;  but  the  trees  are  compara^ 
lively  small,  and  tie  wood  for  the  moat  part  soft  and  brittle.  The  prevailing 
tree,  where  there  is  any  east  of  the  Sierra,  is  the  scrabby  pitch  pine,  already 
described,  having  a  low  bushy  trunk,  from  10  to  15  inches  in  diameter,  and  from 
12  to  30  feet  higt.  Being  compact  and  resinous,  it  buma  freely,  even  when 
green,  emitting  much  heat,  and  though  worth  but  little  for  lumber,  constitutes  a 
valua,ble  fuel.  Mixed  with  these  are  a  few  juniper  and  .mountain  mahogany 
trees,  equally  scrubby  witli  the  pinon,  tliough  the  mahogany,  when  dry,  burns 
well.  Some  of  the  mountain  streams  are  fringed  with  a  narrow  belt  of  willow, 
birch,  and  cherry,  all  slender  and  dwarfish,  and  fit  at  best  only  for  fence  rails  or 
fire-wood.  With  so  great  a  scarcity  of  large  timber,  the  better  qualities  of  lumber 
necessarily  command  high  prices  in  most  parts  of  Nevada;  the  rates  increasing 
with  the  distance  from  the  Sierra,  the  principal  source  of  supply..  Thus,  while 
this  article  can  be  purchased  at  tlie  mill  for  aliout  $20  per  1,000,  it  costs  nearly 
three  times  that  amount  delivered  in  Vir^nia,  Hvg  times  in  Austin,  and  sis  or 
seven  at  Belmont.  The  price  is  proportionally  increased  where  delivered,  at 
points  still  further  in  the  interior.  This  question  of  fuel  and  lumber  supply  is 
more  fully  elucidated  in  the  pages  relating  to  the  working  of  the  Comstock  ores 
and  mines.  , 

CoAi.. — Although  no  heavy  deposits  of  coal  have  yet  been  found  in  Nevada,  it 
is  too  valuable  an  article  to  be  overlooked  in  making  up  a  summary  of  the  mineral 
resources  of  the  State. 

■  The  Whitman  Goal  Mines — Developments  and  EE8iiLTS.-»-Tlie  fii-st 
locations  of  mineral  coal  lands  and  efforts  at  working  the  same  were  made  in 
1861,  when  parties  encouraged  by  the  outcroppings  of  narrow  seams  of  lignite 
in  the  Pine  Nut  mountains,  at  a  point  aboat  12  miles  northeast  of  Dayton, 
Lyon  county,  proceeded  to  fonn  a  mining  district,  adopting  a  set  of  laws  and 
regulations  for  governing  the  locating  and  holding  of  claims  therein.  These 
laws  were  Mmilar  to  those  used  in  taking  up  and  holding  quartz  lodes,  but  with 
this  difi'erence,  that  individual  claims,  instead  of  running  longitudinally  with,  twid 
being  confined  to  a  narrow  space  along  the  ledge,  consisted  of  square  plats  of 
40  a«res  each,  the  same  requiring  to  be  surveyed  by  the  territorial  sui-veyor,  and 
to  be  recorded  after  the  manner  of  real  estate.  The  coal  signs  obseiTable  in  this 
locality  are  distiibuted  over  an  area'  of  several  square  miles,  all  of  which,  and 
much  more  .was  taken  up  soon  after  the  district  was  formed.  Quite  a  largo 
amount  of  money  was  subsequently  expended  upon  these  claims  in  the  work  of 
exploration,  road  building,  &c.  Upon  the  most  promising,  shafts  were  sunk  to 
a  considerable  depth.  Whitman,  the  discoverer  and  his  associates,  besides  open- 
ing several  short  inclines,  (^d  performing  other  preliminary  labor,  ran  a  tunne! 
175  feet  in  length,  from  the  extremity  of  which  a  shaft  was  sunk  to  a  depth  of 
100  feet.  The  entire  outlay  of  this  company  amounted  to  some  $8,000  or  $10,000, 
a  portion  of  which,  however,  was  spent  in  constructing  a  wagon  road  leading 
frcmi  their  claims  to  the  valley  of  Cai-son  river,  six  miles  distant.    The  invest- 
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ment  proved  nearly  a  total  lose.  Leas  than  100  tons  of  coal  was  disposed  of,  as, 
indoecl,  scai'oely  more  than  that  amountof  a  marketahlo  quality  was  ever  i-aised  from 
the  mines.  None  worth  speaking  of  has  been  obtained  from  the  other  oliums  in 
the  neighborhood.  This  coal  delivered  at  the  qiiarta  mills  or  other  points  where 
required  for  consumption,  commanded  from  $8  to  $12  per  ton,  rates  at  which 
most  of  that  of  local  production  has  since  been  disposed  of.  Humerons  trials 
were  made  to  test  ite  adaptability  for  generating  steam.  The  pi'bprietora  of  the 
Sacramento  quarta  mill,  in  Grold  Osmon  proonred  snoh  alterations  in  their  furniico 
grates  to  be  made  as  seemed  necessary  to  afford  ample  draught,  and  althongh 
their  mill  was  run  upon  it  for  a  short  time,  its  use  was  soon  abandoned.  The 
large  percentage  of  non-combustible  matter  present,  choked  the  draught,  and 
prevented  the  production  of  sufficient  heat  for  the  rapid  ci-eatioo  of  steam.  The 
attempts  made  to  introduce  this  coal,  and  that  procured  from  Eldorado  Canon, 
near  by,  as.  a  domestic  fuel,  were  somewhat  more  eucceasfal.  Considerable 
qnantilSes  were  obtained  from  the  latter  place  for  a  year  or  two,  and  consumed 
in  Virginia  City  and  vicinity. 

The  geological  features  of  the  Whitman  district  are  not  auch  as  to  indicate  the 
presence  of  heavy  bodies  of  carboniferous  matter.  The  conntry  about  the  mines 
is  dry  and  barren ;  the  surface  in  places  discloses  traces  of  former  volcanic  action, 
and  although  there  is  here  a  species  of  coarse  sandstone,  the  old  red  sandstone, 
and  moat  other  rocks  accompanying  the  true  cool  series  are  absent.  There  is 
also  here  a  shale,  bnt  like  the  sandstone,  it  evidently  belongs  to  the '  pliocene 
age,  and  indicates  for  these  coal  beds  a  comparatively  modern  origin.  The  follow- 
ing sti-ata  encountered  in  sinking  a  perpendicnlai-  shaft  110  feet  on  the  Whitman 
gi'ounda,  aerve  to  exemplify  the  general  geology  of  the  district.  The  firstfoot 
passed  through  consisted  of  a  clay  shale,  below  which  lay  several  feet  of  steatite, 
mixed  with  talc;  next  nearly  one  foot  of  bituminous  lignite,  underlaid  with  a  bed 
of  talcose  slate  was  enconntered.  This  slate  rested  upon  sandstone,  followed  by 
another  thin  seam  of  lignite.  Then  followed  in  succession  a  stratrmi  of  slate; 
80  inches  of  lignite,  of  a  somewhat  improved  character — a  narrow  seam  of  elate; 
six  inches  of  Coal ;  various  strata  of  sandstone  alternating  with  thin  beds  of  steatite, 
saale,  and  coal,  the  shaft  terminating  a  thick  layer  of  white  sand.  The  planes 
of  these  sucoessive  strata  are  nearly  parallel,  the  whole  pitching  at  an  angle  of 
about  20°,  the  dip  varying  shghtly  at  different  points. 

Othbe  Disooveeibs. — Soon  fdter  the  location  of  the  Whitman  mines  a  still 
heavier'  deposit  of  lignite  was  found  IS  miles  farther  south,  in  Eldorado  canon, 
resting  in  a  similar  geological  formation.  From  this  pliice  several  hnndi'ed 
tons  of  this  material  was  soon  afterwards  taken,  the  most  of  whiehfonnd  a  market 
in  the  neighboring  towns,  where  it  was  used  chiefly  in  stoves  and  grates.  Aa  a 
domestic  fuel  this  coal  has  met  with  more  favor  than  that  fi:om  the  Whitman 
mine,  though  unfit  for  furnace  or  forge  purposes.  Upon  the  cl^m  of  the  New- 
castle Company,  the  principal  olailn  in  Eldorado  c^on,  a  good  deal  of  explora- 
tory work  has  been  done,  yet  no  heavy  body  of  coal  Las  been  developed.  The 
contents  of  this  vein  resemble  the  brown  coal  of  Germany,  with  which  they 
coincide  in  then'  chemical  constituents.  An  analywa  of  the  coal  from  the  vein 
of  the  Newcastle  Company,  ahows  it  to  contion,  moisture  19.C5,hydro-cai-bonaceous 
matter  40.59,  fixed  carbon  38.31,  and  ash  11,  with  traces  of  sulphur  and  iron. 
The  resultant  fi»m  distillation  is  a  charcoal,  and  not  a  coke,  as  from  the  Enghsh 
coal,  which  generally  contains  more  sulphur,  but  leas  volatile  matter  and  ash. 
As  the  Nevada  coal  contains  but  little  sulphur,  it  would  be  valuable  for  forge 
use  and  iron  works,  were  it  not  for  the  laige  percentage  of  volatile  snbstances 
it  carries,  composed  mainly  of  water,  which  detracts  from  its  merits  as  a  fnel,  as 
well  as  for  the  generation  of  gas.  For  the  latter  purpose  it  might  be  made  to 
answer  by  the  addition  of  some  carbonaceous  materml,  since  by  this  plan,  as  has 
been  ascertained, 'it  could  be  made  to  produce  about  9,000  cubic  feet  of  gas  to 
the  ton,  which  owing  to  the  a,bs6noe  of  sulphur,  would  posses  high  powers  of 
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illumination.  Soon  after  the  atove  discoveries  further  coal  signs  were  noticed 
two  miles  southeast  of  Fort  Churchill,  where  a  numher  of  thhi  seams  of  lignite 
crop  along  the  steep  and  barren  hills  that  abound  in  that  neighborhood.  To 
secure  these  a  district  was  laid  out,  and  several  claims  ta\en  up,  on  two  or  three 
of  which  open  cuts  were  ran  and  other  wort  done,  but  without  establishing  for 
them  any  positive  value.  Discoveries  of  coal  in  other  parts  of  the  State  Lave 
from  time  to  time  been  announced,  bat  with  two  or  three  exceptions  they  do  not 
appeal-  to  have  had  any  substantial  fonndation.  As  early  as  the  summer  of 
1860,  parties  excited  by  the  finding  of  a  black  slaty  substance,  a  few  miles  cast 
of  Sand  Springs,  took  steps  for  securing  a  tj-act  of  land  there,  bat  ibandonod 
the  purpose  on  aeeertaining  the  woi-thless  nature  of  the  material.  There  was 
a  rumor  prevalent  some  years  ago  of  mineral  coal  having  been  found  m  the 
country  to  the  noriih  of  the  Humboldt  river,  but  the  report  laeks  veiifleation 
in  1864,  some  miners  prospecting  to  the  north  of  New  Pass  station,  Churchill 
county,  having  come  upon  a  species  of  obsidian  possessing  a  cleavage  and  lustie 
amilar  to  hard  coal,  for  which  it  was  ignorantly  mistaken,  quite  an  excitement 
supervened  on  its  being  made  known  in  Austin.  -  The  non-combwBtible  nature  of 
this  substance  was  readily  establi3hed,'and  the  interest  so  suddenly  awakened 
by  its  discovery  speedily  subsided.  Two  years  later  a  company  of  miners  search 
ing  after  diver  lodes,  picked  np  in  the  Eureka  district,  60  miles  east  of  Aubtm, 
some  pieces  of  float  coal,  which  on  trial  were  found  to  bum  freely,  emitmg  a 
strong  heat,  and  leaving  but  little  ash.  This  float  was  not  traced  to  its  original 
bed,  concerning  which  nothing  is  known,  though' the  sample  picked  up  was  of 
a  superior  quauty,  and  there  is  reason  to  hope  that  mines  of  good  coal  will  yet 
be  found  in  that  quarter  of  the  State,  valuable  seams  having  already  been  met 
with  in  the  adjacent  Tenitory  of  Utah.  In  the  Volcano  district,  Esmeralda 
county,  at  a  point  about  80  miles  easterly  from  Am^ora,  two  veins  of  coal,  the 
one  12  and  the  other  30  inches  think  have  been  discovered.  They  can  be  easily 
traced  for  several  rods  by  the  bituminous  debris  on  the  surface ;  are  evidently  of 
an  earlier  period  than  the  lignite  ionad  elsewhere  in  the  State,  and  are  highly 
carboruaed,  and  bear  the  appearance  of  a  silieious  anthracite  coal  mixed  witii 
calcite.  The  impurities  in  this  article  amount  to  40  or  50  per  cent,,  yet  it  emits 
a  strong  heat,  and  bmms  almost  entirely  to  a  white  ash.  It  has  been  used  suc- 
cessfully as  a  substitute  for  charcoal  by  blacksmiths  and  assayers;  that  tested 
came  from  but  three  or  four  feet  below  the  smface,  to  which  depth  only  have  the 
seams  yet  been  opened.  The  fissures  are  well  defined;  have  an  argillaceous 
shale  on  the  one  side,  and  limestone  of  the  Jurassic  age  on  the  other ;  but  whether 
these  coal  measures  wUl  prove  to  be  of  greater  extent  or  value  than  those  at  the 
localities  already  described,  we  have  not  the  data  to  deteiToine.  They  remain 
as  yet  wholly  undeveloped.  Shoidd  they  afford  evrai  a  moderate  amount  of 
fuel,  their  presence  in  a  region,  where  there  is  but  little  wood  and  much  mineral 
wealth  would  hereafter  prove  important.  This  coal  is  but  three  or  four  miles 
from  a  series  of  copper-bearing  lodes,  and  there  are  also  in  this  district  promising 
veins  of  gold  and  silver-hearing  quartz.  Outoroppiugs  of  soft  coal  can  be  traced 
for  several  miles  along  the  foot  hills  of  the  Wassaok  mountains.  This  locality 
is  abottt  25  miles  north  of  Aurora,  and  four  miles  east  of  the  east  fork  of  Walker 
river.  In  thickness  this  seam  i-anges  from  a  mere  thread  of  shale  to  6  or  7  feet. 
The  coal  bums  readily,  A  lot  taken  from  a  shaft  30  feet  below  the  snrface 
underwent  perfect  combustion  on  being  ignited,  while  lying  in  an  open  heap  on 
the  ground.  The  vein  runs  nearly  northwest  and  sontheast,  aad  dips  southwesterly 
at  an  angle  of  20°  degrees.  The  accompanying  formation  consists  of  shale, 
sedimentary  i-ock,  sandstone,  &c.,  the  whole  having  a  range  corresponding  with 
that  of  the  coal  seam.  The  depoats  at, this  place  are  not  m  their  natural  situa- 
tion much  exposed,  and  but  little  work  has  yet  been  done  upon  them.  It  is 
diflicult  to  form  an  opinion  as  to  their  value,  though  competent  judges  speak 
favorably  of  the  chances  for  finding  here  a  fail-  article  of  joft  coal.     Ilecently  a 


WEST  OF  THE  EOOKY  MOUKTAINS.  31B 

coal  vein  of  the  anthracite  variety  is  reported  to  have  been  found  15  miles  from 
Hiko,  tho  county  seat  of  Lincoln  county,  in  this  State.  The  vein  ia  represented 
to  be  15  inches  thick  on  the  surface,  and  its  contents  are  said  to  ignite  readily, 
and  burn  with  freedom,  leaving  less  than  three  per  cent,  of  residuum.  In  gravity 
and  external  characteristics  it  compares  fevorably  with  the  best  coal  found  on 
this  side  of  the  coatinent,  though  assigned  to  a  later  geological  period.  Should 
tho  deposit  prove  at  all  extensive  it  would  greatly  benefit  the  snrroundinff  region, 
which,  with  much  mineral  wealth,  ia  rather  limited  in  its  snpplies  of  fuel. 

Crtstai  Peak. — At  this  locality,  some  35  miles  northwest  of  Virginia  City, 
coal  signs  similar  to  tboso  in  El  Dorado  canon  occur  in  a  depression  known  as 
Dog  valley,  lying  near  the  eastern  base  of  the  Sierra,  distant  one  mUe  from  the 
Truckee  river,  and  two  from  the  line  of  the  Central  Pafiifio  railroad.  The  adja- 
cent hills,  as  well  as  tho  valley,  are  covered  with  a  stately  growth  of  spruce  and 
pine  timber,  which,  should  the  coal  fail,  might  still  afford  profitable  employment 
to  a  considerable  population,  as  good  lumber  can  be  made  here  at  small  cost. 
The  Trackee  affords  ample  water-power  for  saw-mills  to  manufacture,  and  tho 
railroad  a  ready  means  for  transporting  it  to  market.  There  are  also  some  gold 
aad  silver-bearing  lodes  in  the  district,  which,  with  the  facilities  at  hand  for 
reducing  the  ores,  may  come  to  be  worked  with  remunerative  results.  The  dis- 
covery of  coal  at  this  place  was  made  about  four  years  ago,  fragmentary  portions 
of  a  dark-colored,  lustrous  lignite,  strongly  maiked  with  the  straoture  of  the  trees 
and  plants  from  which  it  was  formed,  having  been  found  along  the  line  of  the 
outcropping  coal  seams.  A  good  deal  of  work  directed  to  the  exploration  of  these 
beds  has  since  been  done.  Several  thousand  doUare  have  been  expended  in  sink- 
ing shafts  and  artesian  borings,  and  in  excavating  outs  and  tunnels.  Some  of 
the  former  have  been  carried  to  a  depth  of  300  feet.  In  some  cases  the  work  of 
pi-ospeoting  was  first  efiected  by  means  of  boring,  after  which  working  shafts 
were  put  down  and  steam  machinery  was  employed  to  facilitate  hoisting  and 
pumping  operations.  The  carboniferous  strata  at  Crystal  Peak  vary  in  Hiick- 
ness  from  a  few  inches  to  two  and  ahalf  feet;  they  are  mgch  compressed  in  spots, 
ajid  largely  intermixed  with  foreign  matter.  Although  a  considerable  quantity 
of  this  lignite  has  been  extracted,  and  one  company  claim  to  have  reached,  by 
boring,  a  seam  eight  feet  thick  at  a  point  300  feet  beneath  the  surface,  the  develop- 
ments made  have  not,  in  the  main,  proved  satisfactory;  and  of  the  several  enter- 
prises at  one  time  set  on  foot  for  the  purpose  of  exploring  these  beds,  none  are 
now  being  actively  prosecuted ;  and  as  some  of  those  interested  may  contemplate 
resuming  opei'ations,  it  may  be  expedient  to  copy  here  the  opinions  of  the  State 
mineralogist  of  Nevada,  as  to  the  probabilities  of  any  considerable  bodies  of  coal, 
even  of  the  lignite  class,  ever  being  found  at  this  place.  Mr.  Stretoh,  having 
given  the  locality  a  personal  examination,  remarks  concerning  its  geology  and 
coal  prospects  as  follows  : 

As  so  much  imperfect  knowledge  relative  to  the  probabilities  of  finding  coal  in  Nevada  ia 
prevalent,  it  majr  be  well  to  speak  more  fully  of  the  indications  in  this  neigbborhooa.  The 
seams  of  coal  ori^nallj  discovered  at  this  place  are  interstratified  with  thia  beds  of  coarae 
sandstone  or  volcanic  tufa,  of  light  colors.  Thisformatioiiia  traceable  easlflrly  for  a  distance 
of  i5  miles,  bwnff  intimately  associated  with  trachjles  and  basalt  wborever  it  ia  found.  Where 
it  is  exposed  !u  Long  valley,  north  of  Vir^nia,  it  contains  great  numbers  of  fragments  of  wil- 
iQwleaves,grasaos,  &c.,  remains  resembhugsoiue  varieties  of  sage-brush,  and  in  one  instance 
the  ^lytran  of  a  beetle,  apparently  the  same  as  a  species  now  found  on  the  same  monntains, 
and  attached  to  the  pinon.  These  remains  indicate  for  the  formation  a  comparatively  recent 
date,  a  conclusion  confirmed  bj  t^e  manner  in  which  it  is  associated  with  the  surrounding 
rocks.  The  rocks  of  the  Sierra  at  Crjstal  Peak  are  entirely  igneous  or  metamorphic  in  their 
characler,  audoave  been  tilted  into  every  conceivable  position  by  the  agencies  which  seamed 
them  with  intruded  granite  and  basalt.  Did  any  of  the  formations  which  are  known  to  accom- 
pany the  coal  fields  of  Europe  and  the  eastern  Slatesoccur  in  this  vicioity,  even  though  cov- 
ered up  by  lava  beds,  Ibeir  iromense  thickness,  and  thedistortJona  to  which  they  have  been 
subjected,  would  certainly  have  disclosed  Iteir  presence,  and  thoy  might  have  been  recognized 
by  their  peculiar  fossils.  They  certainly  do  not  esist  at  Crystal  Peak.  Had  tho  tufas  and 
sandstones  containing  the  so-(^led  coal  seams  been  formed  before  the  elevation  of  the  Sierra, 
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ibey  T^oald  bave  necessarily  been  tilted  aod  displaced  ia  tbe  same  manner  as  the  associated 
rocks,  pattflkin^  of  all  the  fleiuies  and  faults  of  the  mouutaic  range  near  which  (hey  lie. 
Instead  of  this  beiliff  tha  case,  the  stiatification  is  neailj  horiEoctal,  or  only  slightly  iacUiied. 
In  some  places  the  beds  have  bean  somewhat  tilted,  probably  by  the  canaea  which  finally 
rMsed  them  above  the  water  level,  and  gave  tho  present  coimgnraljon  to  the  surronndiog 
country.  The  conclusion  ia  almost  inesis^ble,  that  whatever  coal  is  found  in  the  neighbor- 
hood of  Crystal  Peak  will  be  confined  to  the  small  valleys  in  tlialividnity,  which,  at  the  period 
when  Stfiamboat  valley  was  an  inland  sea  bounded  by  the  Sierra  onthowestandthe  Vii^inia 
-tQount^s  on  the  east,  formed  small  arms  of  the  lake,  and  collected  more  or  lees  of  the  vege- 
table debris  which  during  violent  storms  was  washed  down  from  the  pine  forests  on  the  sur- 
rbiinding  bills.  These  ia  yet  another  consideration  to  be  taken  into  account  in  estimating  tho 
probable  extent  of  the  deposit.  The  loss  of  bulk  during  the  conversion  of  vegelahle  matter 
into  c«at  is  equal  to  about  three-fourtbs  of  the  original  mass.  It  becomes  evident  from  this 
that  an  extecsivo  bed  of  coal  can  only  be  found  where  there  has  been,  at  some  remote  period, 
most  luxuriant  forest  growth  and  water  sufficient  in  quantity  to  convey  the  dibris  to  vast 
tracts  of  marshy  ground  favorable  for  decomposition.  The  coal  fields  of  the  Eaalem  States 
and  England  afford  abundant  evidence  that  they  were  at  one  time  extensive  tracts  of  swampy 
forests,  ■with  a  tropical  climate  and  a  lusnriance  of  vegetation  with  which  even  equatorial 
forests  in  tha  present  day  Cannot  compete.  On  the  other  hand,  the  remains  of  plants  found 
in  the  associated  rocks  at  Crystal  Peak  do  not  warrant  us  inentertaining  the  belief  that  such 
conditions  evereiisled  in  that  neighborhood,  Wiiat  we  do  find  point  rather  to  a  scanty 
growth,  such  as  is  fonnd  on  the  bills  to-day.  The  almost  entire  absence  of  animal  remans  in 
the  bede^trongly  supports  this  idea.  Where  there  is  an  abundant  vegetation  there  is  gener- 
ally a  corresponding  abundance  of  animal  life,  which  could  scarcely  have  failed  to  leave  some 
mementos  of  its  existence.  If  these  views  are  correct^  as  there  is  good  reason  to  believe  they 
are,  no  body  of  coal  will  be  found  in  this  vicinity  which,  from  its  extent  or  thickness,  will 
repay  the  capital  expended  in  its  development.  The  mere  fact  of  the  formation  having  accu- 
mulated in  a  contracted  mountain  valley,  limits  its  extent  and  value  at  the  same  time.  The 
Miiu  seamsofbittuninous  matter  found  between  the  layers  of  tufa  may  have  been  the  product 
of  dense  growths  of  tule  and  other  water  plants. 


BCTION   in. 


Among  tbe  move  promiaiiig  oupiiferoue  localities  in  the  State,  is 
The  Peavihe  Distkict,  situate  al^olat  30  miles  nortliwest  of  Virginia  City, 
brang  MX  miles  north  of  the  Tmckee  liver,  and  about  the  same  distance  from  the 
Cential  Pacific  railroad,  with  all  which  it  is  connected  by  good  wagon  roads. 
This  district,  erected  in  March,  1863,  has  a  length  of  about  SO,  and  an  average 
width  of  10  or  12  miles,  Neaf  its  centre  is  a  cluster  of  small  springs,  at  whioii 
a  house  was  built  in  1860,  About  tliese  springs  grow  quantities  of  wild  peavines, 
hence  the  name  of  the  station  wid  suhsequently  of  the  distaict,  which  covers  a 
region  of  low  hitis  jtretching  along  the  easteni  base  of  the  Sierra  Nevada.  The 
country  about  the  mines  ia  dry,  barren,  and  treeless,  though  it  contains  several 
small  lakes  with  a  number  of  spriags,  and  water  can  be  obtained  ia  manyplaces 
by  digging  wells  from  30  to  50  feet  deep,  while  wood,  both  for  fuel  and  lumber, 
abounds  in  the  Sien-a,  four  or  five  miles  distant.  The  lodes  in  this  distiict,  found 
almost  invaiiably  in  a  granite  and  metamorphic  formation,  have  a,  northerly  and 
southerly  strike,  and  are  from  3  to  12  feet  in  thickMCSS,  with  a  few  of  greater 
dimensions.  They  do  not  project  much  above  the  surface,  and  although  a  small 
number  have  been  traced  by  the  outcrop  for  several  hundred  yai-da,  and  have 
been  found  persistent  for  a  considerable  depth,  many  of  them  have  the  appearance 
of  segregated  rather  than  deep  fissured  vems.  The  lodes  possessing  the  best  local 
reputation  as  based  on  size,  assays  of  ore,  and  esteat  of  development,  are  the 
Grreat  Eaetem,  20  feet  thick,  the  Bevelhymer,  American  Eagle,  Enterprise,  and 
Metropolitan,  upon  which  tunnels  have  been  run,  varying  iiram  50  to  300  feet  in 
length,  and  the  Pacific,  Indian,  Oeddental,  Young  America,  Great  Western, 
Orient,  Challenge,  and  Bay  State,  all  somewhat  explored  by  means  of  shafts, 
open  cuts,  and  other  excavations.    The  Tolls  Company  have  expended  some 
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$4,000  in  prospecting  tlieir  lode,  from  wluch  they  iavc  taken  quantities  of  ore 
assaying  from  15  to  40  pet  cent,  of  copper,  and  fioinS60  to  $500  per  ton  in  gold 
and  silver.  While  the  above-mentioned  claims,  as  well,  perhaps,  as  many  b^des, 
cover  largo  and  permanent  lodes,  others  in  the  district  have  IJie  appearance  of 
being  merely  limited  and  superfidal  deposita.  The  Peavino  ores,  composed 
chiefly  of  carbonatea  and  oxides,  besidea  aasaying  lai^ely  in  copper,  contain  a 
Btrfficienoy  of  the  precious  metals  to  defray  cost  of  transportation  to  the  seaboard, 
when,  as  will  be  tiie  case  in  the  coarse  of  next  year,  railroad  transit  can  be  had. 
In  the,metalhferous  portions  of  these  veins  free  gold  caa  frequently  be  detected  by 
the  unassisted  eye ;  particles  of  this  metal  being  sometimes  fonnd  on  the  snrface 
where  the  veinstone  has  undergone  decomposition.  The  ores  of  this  distiict  give 
by  assay  from  10  to  50  pet  cent,  of  metallio  copper,  selected  samples  often  gtang 
muoli  higher.  Small  lots  of  the  better  class  of  ores  have  been  found  by  working 
testa  to  yield  from  30  to  40  per  cent,  of  metal.  By  an  assay  of  these  ores  made 
by  Mr.  Eioard,  the  following  results  were  obtained  : 

Gold 0005      ^  SOperloa. 

Silver 0200        7  ^ 

Oside  of  copper 34.1000    135  00        " 

Petoslde  of  iron 2.3^00 

Alumina , 2200 

Sulphur I.SeOO 

Ciirbonic  acid 11.2000 

Silieia 4tl.6600 

Water 3.6400 

Lobs .2795 

100.0000    145  35        " 

Some  choice  ores  reduced  at  t!ie  English  Company's  mill,  seven  miles  distant 
from  the  mines,  yielded  100  ounces  of  silver  to  the  ton.  Smelting  works 
on  the  Swansea  plan,  with  a  capacity  for  operating  10  or  IS  tons  of  ore  daily, 
have  been  erected  in  the  district,  plumbago,  obtained  from  a  bed  of  tljat  mineral 
near  Washoe  City,  having  been  employed  in  their  constraotion.  This  material 
is  abundant  in  the  locality  mentioned,  and  although  not  yet  thoroughly  proved, 
there  is  good  reason  for  believing  it  well  adapted  to  this  and  similar  oses.  Sev- 
eral other  ftimacea,  some  of  them  on  a  different  plan,  have  been  projected,  and 
there  is  a  likelihood  that  one  of  more  of  these  will  be  completed  and  in  operation 
in  the  course  of  a  few  montha.  It  is  probable,  however,  that  the  biilk  of  these 
ons  will  be  shipped  to  San  Francisco  for  a  market,  or  sent  elsewhere  for  treat- 
ment when  the  railroad  shall  have  been  completed  to  this  point ;  an  event  that 
promises  to  revive  operations,  now  nearly  suspended,  enhance  the  value  of  claima, 
and  repopulate  thia  eligibly  situated  and  protoising  district.  A  town,  alao 
named  Peavine,  was  laid  out  in  1863,  at  the  group  of  springs  mentioned.  It 
contains  several  houses,  and  being  adjacent  to  the  mines,  should  the  latter  turn 
ont  according  to  expectation,  its  growth  will  no  doubt  keep  pace  with  their  future 


The  Walker  River  CoprBE  Region  covets  a  considerable  scope  of  country 
lying  between  and  adjacent  to  the  east  and  west  forks  of  that  stteani.  ITie  prin- 
cipal mines,  so  far  as  developments  extend,  are  distant  from  the  latter  in  a  westerly 
directioB,from3tolOmiles.  This  cupriferous  belt  has  an  average  wdth  of  eight 
and  a  length  of  about  35  miles.  Within  these  limits  some  sti'ong  veins  occur, 
and  here  most  of  the  labor  and  money  laid  ont  in  that  region  have  been  expended. 
Like  the  Peavine,  this  is  an  arid,  sterile,  and  timberleas  diatrict ;  the  only  water 
in  the  immediate  vicinity  of  the  mines  is  afforded  by  a  few  small  springs,  while 
the  only  vegetable  products  consist  of  a  scanty  growth  of  bunch  grass,  artemisia, 
and  a  few  other  equally  scraggy  and  worthless  shrubs.  There  are,  however, 
scattered  groves  of  piSon  on  the  Pine  Nut  mountains  a  few  miles  to  the  west, 
while  tha  west  branch  of  Walker  river,  in  close  proximity,  and  at  all  seasons  a  , 
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strong  and  rapid  stream,  supplieseveryrequiMt*  for  reduetion  works.  The  volume 
of  water  is  ample  for  propulsive  power,  and  also  for  floating  down  fuol  and  lum- 
teer  fiom  the  heavy  pine  and  spruce  forests  30  milea  above.  The  veins  liere, 
which  are  numerouB,  well  defined,  and  of  fair  average  dimensions,  have  a  gener- 
ally north-northeast  trend,  assay  from  12  to  50  per  cent,  in  copper,  and  from  $15 
to  $30  per  ton  in  the  precious  metala.  Most  of  the  country  rock  is  of  a  calcareous 
nature.  The  ores  embrace  almost  every  variety,  and  often  carry  small  particles 
of  vii'gin  metal.  The  first  discoveries  were  made  in  this  district  in  1862,  ance 
which  time  a  good  deal  of  work  in  a  proniiscnoiiB  way  has  been  done.  Although 
eevei'al  lodes  have  been  opened  to  a  considerable  depth,  it  can  hardly  be  said 
that  amy  Lavo  been  thoroughly  explored.  Active  exertions,  except  upon  a  few 
claims,  have  been  Buspended  for  the  past  two  years.  On  the  Bowley  mine  an 
incline  shaft  6  feet  by  10  has  been  sunk  to  a,  depth  of  100  feet.  Fi'om  this  lode 
eevcial  hundred  tons  of  ore  have  been  extracted  which  gave  ai^  average  yield  of 
nearly  40  per  cent  of  metal.  It  is  well  formed,  has  a  thickness  of  about  six  feet, 
has  a  northerly  and  southerly  strike,  and  an  easterly  dip  in  conformity  with  the 
prevajling  pitch  in  the  district.  Otherveins  !ocat*d  near  it  and  partially  opened, 
gromiso  almost  equally  well.  Upon  the  Constitution,  Peacock,  Ward,  and 
Weister  lodes,  some  prospecting  work  has  been  perfonned  with  encouru^ng 
resalts.  The  formei',  which  is  the  most  extensively  opened,  exhibits  a  vein  16 
feet  thick,  and  carries  ores  that  assay  from  20  to  30  per  cent,  of  comer,  with  a 
lai^e  percentage  of  iron,  and  from  $15  to  $1S  per  ton  in  gold  and  silver.  The 
quantity  of  iron  diminishes  as  depth  is  attained  on  the  lodo.  The  Ward  and 
Weister  lode,  lying  near  the  Consritution,  and  some  10  miles  to  the  westwarf 
of  the  river,  ia  about  sis  feet  wide,  carries  a  pure  gray  sulphuret  ore  of  high  grade 
with  native  copper,  and  from  $25  to  $30  per  ton  in  gold  and  silver.  The  Pea- 
cock, four  miles  from  the  river,  is  a  foni-foot  vein,  impregnated  with  yellow  sul- 
phurot  ore  assaying  about  the  same  as  that  fi."om  the  Constitution.  In  the  foot 
hills  that  flank  the  Tollock  mountains  lying  between  tho  forks  of  Walker  river, 
as  well  as  in  the  country  contiguous  to  the  main  stieam  and  that  stiBtobing  along 
the  western  base  of  the  Waesaok  range  westof  the  Walker  lake,  occm-numeroua 
copper-beaiing  lodes,  which,  judging  from  surface  indications — none  of  them 
having  been  much  opened — will  yet  constitute  a  cupriferous  field  of  considerable 
extent  and  value.  As  in  the  district  further  west,  a  variety  of  area  is  met  with 
in  these  localities.  The  fiualities  for  transportation  and  redaction  are  about  the 
Bame. 

In  Battle  Mountain  district,*  in  the  eastern  part  of  Humboldt  county,  are 
several  depoats  of  the  red  oxide  of  copper.  The  Dunderberg,  the  principal  lode 
in  the  district,  consists  of  a  mass  of  silicious  rook  and  limestone  nearly  200  feet 
thick,  permeated  by  numerous  small  veins  of  fhis  ore,  assaying  throughout  60 
pel' cent,  of  metal.  Owingto  the  remoteness  of  the  district,  90  miles  no^th-north- 
west  of  Austin,  and  ahont  the  same  distance  easterly  from  the  settled  portions 
of  Humboldt  county,  these  deposits,  though  apparently  rich  and  extensive,  pos- 
sess only  a  proepective  value,  since  they  cannot  be  opened  to  advantage  or  worked 
with  profit  until  the  railroad,  to  passwithin  10  miles  of  them,  shall  be  completed. 
With  that  auxiliary  they  will  probably  command  the  means  necessary  for  devel- 
opmfflit.  The  country  about  these  mines,  though  generally  barren,  contains 
soma  patches  of  good  land,  with  a  nairow  strip  of  fertile  bottoms  along  the  Hum- 
boldt river  a  few  miles  distant,  to  the  north.  Being  without  timber,  however, 
and  the  other  agents  essential  to  an  economical  redaction  of  the  ores,  the  mass 
of  them  will  require  to'be  shipped  elaewherefortreatment.  In  the  Volcano  dis- 
trict, Esmeralda  connty,  at  a  point  about  80  miles  northeast  of  Aurora,  have  been 
found  some  of  the  heaviest  and  apparently  richest  copper  lodes  in  the  State.  The 
deposits  at  this  place  consist  of  well-defined  veins,  some  of  them  of  considerable 


*  See  seclion  on  Eastern  Nevada. 
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raagnitwde.  and  of  ore-bearing  masses  lying  npon  or  projecting  fi'om  the  sui'face. 
The  top  ores  are  carbonates,  with  a  sprinkling  of  otter  varieties,  and  at  greatec 
depths  BiilphuretB,  the  average  assays  of  which  indicate  a  f^r  percentage  of  cop- 
per and  the  preBence  of  from  835  to  $30  per  ton  in  silver,  and  from  S2  to  $10  in 
gold.  The  region  for  a  considerable  distance  aronnd  is  forbidding  and  desolato ; 
it  is  scantily  supplied  with  wood  and  water,  and  wholly  destitute  of  arable  lands. 
Moreover,  it  is  far  removed  from  the  line  of  any  contemplated  r^w^,  and  other- 
wise unfavorably  situated  for  the  cheap  extraction  of  the  metale  and  esportatioa 
of  ores ;  so  that  an  early  development  of  its  mineral  resources,  of  which  copper 
forme  but  one,  can  hardly  be  anticipated.  About  SO  miles  southeast  of  Volcano, 
in  the  San  Antonio  district,  signs  of  copper  manifest  themselves  over  a  consid- 
erable scope  of  country.  The  ores  at  this  place  are  said  to  be  rich,  yet  nothing 
has  been  done  to  indicate  the  extent  or  probable  permanence  of  the  mines.  On© 
of  the  ledges  located  here  at  a  point  two  and  a  half  miles  east  of  Monteznma 
Spring,  called  the  Ruby,  has  a  thickness  of  IS  feet,  amd,  although  it  cames  a 
variety  of  metals,  copper  appears  to  predominate.  In  the  Bohvia,  Mammoth, 
and  Palmetto  distiicts,  as  well  as  in  numerous  other  localities  in  different  paits 
of  the  State,  strong  and  well  marked  veins  of  copper  ore  occur.  Although  many 
of  these  bear  superficial  evidence  of  permanency,  no  positive  opinion  caji  be  pro- 
nounced on  this  point,  since  only  upon  a  tew  of  them  has  any  work  been  done. 
Upon  none  have  explorations  been  prosecuted  to  decisive  results. 


8ECT10K    IV. 

METEOROLOGY,  BOTANY,  ZOOLOGY,  ETC. 

Of  the  climate  of  Kevada  so  much  Las  been  said  olscwhero  that  it  only 
here  to  notice  a  few  of  what  may  be  considered  its  meteorological  pecul 
among  which  the  most  remarltable  ai-e  what  Lave  been  denominated  clotid  oursts, 
a  heavy  precipitation  of  rain  caused  by  the  meeting  of  two  clouds  eureharged 
with  moisture.  This  phenomenon  is  thought  to  bo  produced  through  eleotrioal 
agencies,  though  not  enough  has  been  ascerttuned  to  settle  this  fully.  Numbers 
of  these  ''cloud  bursts,"  occur  every  summer.  They  are  most  frequent  in  the  south- 
ern and  western  parts  of  the  State.  In  some  instances  an  immense  amount  of 
water  falls  to  the  earthy  in  a  few  minutes,  filling  up  gulches  and  sweeping  away 
everything  opposed  to  its  progress.  Several  lives  have  been  lost  and  considera- 
ble property  destroyed  in  the  State  during  the  past  few  years  through  this  cause. 

The  mirage,  an  optical  illusion  caused  by  sahne  particles  floating  in  a  heated 
atmosphere,  is  often  seen  in  great  perfedion  on  the  deserts  of  Nevada.  Some- 
times it  takes  the  form  of  lakes,  with  islands  and  headlands  bathing  in  their  lim- 
pid waters  ;  assuming,  at  others,  though  more  rarely,  the  appearance  of  extensive 
groves  and  wooded  lawns,  the  whole  so  closely  resembling  nature  that  it  requires 
an  effort  of  reason  to  dispel  the  illusion.  The  same  or  similar  atmospheric  con- 
ditions sometimes  so  refi'act  the  rays  of  light  as  to  distort  and  magniiy  in  a 
strange  manner  objects  seen  at  a  short  distance.  A  sage  bush  viewed  through 
this  medium  has  the  appearance  of  a  large  api-eading  tree,  and  the  little  conea 
formed  by  the  drifting  sand  loom  like  pyramids  on  the  deserts. 

Snow  slides,  though  often  happoning  in  the  Sierra,  where  they  sometimes  occur 
on  a  large  scale  and  with  fatal  results,  are  not  coiamoa  in  the  interior  of  the 
State.  Nearly  every  winter  some  anfortunate  traveller-  loses  tis  life  in  the  Sieiras 
by  being  overwhelmed  by  these  descending  masses  of  snow. 

Sand  storms  and  sand  douds  ai'e  regular  featm'es  of  tlie  climatology  of  this 
region.  The  former  is  brought  about  by  certain  strong  winds,  which,  blowing 
steadily  for  some  days,  so  completely  fill  the  air  with  sand  and  dust  that  it  ,i9^i 
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impossible  to  see  for  more  than  a  few  rods.  Respiration  becomes  laborecl,  ancl 
the  atmosphere  often  gcowB  oppressively  warm  during  theii  continuance,  which 
rarely  lasts  mote  than  a  single  day.  The  sand  clouds  or  pillars  are  foimed  after 
the  manner  of  water-sponte,  and  consist  of  immense  bodies  of  fine  sand  and  duet 
canied  to  a  great  height,  by  a  rotary  and  upward,  bat  at  the  same  time  advanc- 
ing, current  of  air,  sometimes  at  a  slow  and  again  with  a,  rapid  paco.  Frequently 
these  columns  sway  high  in  the  atmosphere,  and  many  of  them  can  bo  seen  at 
the  same  time  following  each  other  in  majestic  procession  arcosa  the  plains. 

This  region,  like  Cafifomia,  has  its  wet  and  dry  seasons,  though  the  latter  is 
ecaroely  so  long  or  uninterrupted  here  as  there,  nor  is  the  precipitation  during 
the  wet  season  so  great.  Summer  showery  accompanied  with,  Uiunder  and  light- 
ning, are  more  frequent  in  Nevada  than  an  GalifomJa,  though  much  lessoommon  than 
in  the  States  east  of  the  Eocty  mountains. 

Both  tho  fauna  and  flora  of  Nevadalackfulloese  and  vaiiety.  The  indigenous 
plants  and  flowers  are  few,  while  the  animal  kingdom,  except  in  the  department 
of  insect  life,  is  bsoren  almost  beyond  example.  With  the  exception  of  the  pine- 
nut,  a  few  wild  currants  and  gooseberries,  and  one  or  two  other  inferior  kinds  of 
boii-ies,  found  only  in  a  few  localities,  and  none  of  them  very  plentiful,  there  is 
little  in  the  vegetable  world  that  civilised  man  considers  eatable.  There  are  few 
or  no  wild  plums,  blackberries,  strawbenies,  or  grapes.  The  wild  ciierries  found 
growing  on  a  scrubby  bnsh  in  some  of  the  canons  are  small,  bitter,  and  astrin- 
gent. The  Indians  find  many  medicinal  herbs  and  esculent  roots,  but  neither 
arc  much  esteemed  by  white  men.  In  the  tul^  about  the  sink  of  the  Humboldt 
and  Carson  grows  a  species  of  cane  which  exudes  a  sweet  sirup  that,  drying  in 
small  lumps  on  the  surface,  foirns  a  tolerable  article  of  sugar.  Wild  flax  and 
tobacco  are  found  occasionally  growing  on  the  hUls,  and  along  the  Homboldt  a 
species  of  wild  hemp  is  met  with,  having,  a  long  and  stout  fibre,  which  may, 
with  cnlfivation,  come  to  form  an  important  textile.  The  artemesia  or  mid  sage, 
a  scraggy  shrub  growing  from  one  to  six  feet  high,  is  found  nearly  everywhere. 
This  species  is  worthless  for  anything  except  fue^  though  there  is  a  small  white 
kind  ot  e&go  upon  which  cattle  feed  with  avidity  after  it  has  been  risited  by  the 
fijTst  frosts  of  autumn.  Tho  cactus,  growing  but  sparsely  in  the  northern  and 
central  parts  of  the  State,  is  common  further  south,  where,  also,  the  mesquit  tree 
abounds.  Game,  with  the  exception  of  sago  hen  and  hare,  is  scaj-ce  in  all  parts 
of  the  State.  Thei'e  are  no  wildcats,  panthers,  bears,  or  other  animals  that  can 
justly  be  called  beasts  of  prey.  Tho  nearest  approach  to  these  ai-e  tho  coyote 
and  wolf,  of  which  there  are  a  few  in  all  paits  of  the  country.  On  some  of  the 
more  lofty  ranges  are  to  be  seen  occasionally  small  herds  of  mountain  sheep. 
These  animtda  are  shy  and  fleet,  keeping  usually  in  the  more  rugged  and  inac- 
cessible parts  of  the  mountains.  The  beaver,  otter,  martin,  foxes,  fishers,  and 
other  fur-bearing  animals  that  drew  the  trapper  into  this  region  in  the  early  day, 
have  nearly  all  disappeared,  and  now  im'ely  fall  a  prey  to  the  hunter.  About 
the  sinks  and  lakes  geese,  ducks,  cranes,  and  pelicans  ai-c,  at  certain  seasons  of 
the  year,  plentiful.  These,  with  the  sage  hen,  raven,  an  occasional  eagle,  and 
a  sprinkling  of  small  birds,  comprise  all  there  is  to  represent  the  feathered  race 
in  the  country.  Eeptiles  are  also  scarce,  and  are  mostly  confined  to  a  few  homed 
"  d  lizards,  and  snakes,  of  which  tho  only  venomous  kind  is  the  rat- 
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SECTION    T. 

SOCIAL.   INDU8TEIAL,    AND    EDUCATIONAL    PEOGEESS. 

In  all  these  depEfftmfflita  Nevada  has  made  rapid  and  gratifying  progress. 
Her  population  ia  distinguished  for  indtiBtiy,  order,  and  a  ready  obedience  to 
lawful  authority.  Already  nearly  30  ohurch  edifices  have  been  erected  in  the 
State,  at  a  cost  ranging  from  $2,000  to  $40,000  each,  and  an  aggregate  expense 
of  alwat  $300,000.  These  represent  the  leading  Clnistian  denominations,  aud 
are  in  some  cases  spacious  and  handsome  buildings.  Numerous  well  conducted 
schools  have  been  established  under  an  enlightened  educational  system,  for  the 
Buppcirt  of  which  liberal  proviaon  hae  been  made  by  the  State.  There  is  also 
a  number  of  academies,  seminaries,  and  high  schools  sustjuned  by  private  pat- 
ronage. Oapaoioos  halls  for  lltfii'ary,  Bodal,  and  benevolent  purposes  have  been 
erected  in  all  the  lai^  towns,  seveml  of  which  are  supplied  with  gas  and  ^ater 
works  and  commodious  buildings  for  municipal  uses.  Besides  many  minor  indus- 
trial establishments,  several  lai^  foundries  and  machine  shops  have  been  erected 
in  the  vicinity  of  Vir^nJa,  and  one,  also  of  considerable  capacity,  at  Austin, 
near  the  centre  of  the  State,  A  salt  mill,  an  acid  factory,  and  a  tannery  and 
pottery  speak  of  the  diversified  pursuits  now  obttuning  a  foothold,  and  a  well- 
patronized  press,  issuing  five  daily  and  as  many  weekly  joumale,  indicate  the 
intelligence  and  enlightenment  of  the  people.  Of  the  agricultural  capacities 
and  products  of  tjic  country  so  much  has  been  said  elsewhere  in  this  report  that 
they  need  only  be  glanced  at  in  a  summary  way  in  this  connection.  The  entire 
amount  of  land,  arable  and  grazing,  enclosed  in  the  State  may  be  reughly  esti- 
mated at  150,000  acres,  of  which  one-quarter  at  least  is  planted  to  gi«in,  giving 
an  average  yield  of  about  20  btishels  to  1.  Nearly  every  cei-eal  grown  in  the 
most  favored  regions  elsewhere  can,  with  proper  care,  be  successfully  grown  here. 
Even  the  more  delicate  fruits  common  in  the  temperate  zones,  such  as  pears, 
peaches,  and  grapes,  can  be  raised  in  Nevada  if  the  soil  and  site  be  judicionely 
selected  and  theh'  culture  properly  attended  to,  while  in  the  matter  of  vegefables, 
except  the  more  tender  kind,  no  country  can  produce  them  with  greater'  facility 
or  of  better  quality  if  the  requisite  attention  be  paid  to  their  ciutuTe.  Besides 
the  vegetables  and  groin  raised  in  this  State,  large  qoantiti^  of  butter  and 
cheese  are  annually  produced,  and  these  commodities  are  very  justly  esteemed 
for  their  excellent  flavor.  Taken  in  the  aggregate,  the  amount  of  stock  kept  in 
the  State  is  quite  lai-ge;  the  neat  cattle  number  between  11,000  and  12,000,  and 
the  horses  and  mules  kept  for  farming  purposes  and  draft  about  6,000,  besides 
between  3,000  and  4,000  sheep  and  about  the  same  number  of  swine.  The- 
ranges  of  mountain  pasturage  found  in  many  pails  of  the  State,  with  an  almost 
universal  absence  of  weeds,  b'urs,  and  wild  animals  to  injure  the  wool  and  endan- 
ger the  lives  of  the  flook,  should  recommend  tliis  country  to  wool  growers  and; 
sheep  herders  abroad.  The  tuM  lands  famish  a  good  field  for  raising  swine.. 
These  animals  thrive  well  on  the  root  of  that  rush,  even  without  other  food. 
It  is  estimated  that  there  were  75,000  tons  of  hay  out  and  6,000  tons  of  grairu  ■ 
raised  in  the  State  the  present  year,  besides  sufficient  vegetables  for  home  cont- 
Siimption.  There  are  three  flour  mills,  one  in  operation  and  two  in  course  of" 
erection  ;  24  saw-mills,  driving  35  saws,  and  having  a  capacity  to  cut  dw-ly  front 
5,000  to  20,000  feet  of  lumber  eaoh,  or  an  aggregafe  of  180,000  feet.  The 
most  of  these  mills  are  propelled  by  si«am.  iTieir  cost  ranges  from  $5,0001  to- 
$15,000;  total  cost,  about  $1-75,000.  The  number  of  quartz  niiUs  and  reduc 
tion  works  in  this  State,  including  such  as  are  in  course  of  erection,  having  their- 
macliinery  and  material  on  the  ground,  with  the  prospect  of  an  early  completion, 
may  be  set  down  at  160.  The  most  of  these  mills  are  driven  by  steam,  the  whole 
carrying  an  aggregate  of  about  1,300  stamps.  The  individual  cost  of  these- 
establishments  varies  from  $3,000  to  $950,000,  the  cost  of  the  greater  part  ra^f-^^i  \q 
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iiig  from  $40,000  to  $60,000  ea«li,  ttongh  qait&a  number  liave  coat  $100,000, 
and  eevoral  much  larger  sums.  At  the  present  time  nearly  all  of  tlieae  establish- 
ments are  in  constant  and  profitable  operation.  None  of  those  completed  and 
in  condition  to  do  good  work  are  idle.  About  60  miles  of  ditching,  the  most  of 
it  of  Iwge  capacity,  has  been  constructed  in  the  State  for  the  purpose  of  con- 
ducting water  to  points  where  required  for  the  use  of  mil^  or  for  doroesUc  wants, 
besides  a  large  amount  of  work  eipended  on  other  projects  of  this  kind  but  par- 
tially completed  and  a  multitude  of  smaller  ditches  dng  for  irrigating  purposes. 
Over  1,000  miles  of  tcll-i-oad,  some  portions  of  it  veiy  costly,  has  been  bruit, 
either  for  subserving  local  neceBsities  and  wholly  within  the  State,  or  for  the 
purpose  of  improving  thoroughfares  over  the  Sierra,  or  connecting  those  with 
points  in  the  interior.  The  sums  expended  on  account  of  these  improvements 
amount  in  the  aggregate  to  scarcely  lees  than  a  million  of  dollars 


SECTION  ¥1. 

DOUGLAS    COUNTY. 

Tbis  county,  named  after  the  late  Stephen  A.  Douglas,  is  situate  centrally  on 
the  western  border  of  the  State,  baring  Ormsby  and  Lyon  counties  on  the  north, 
Esmeralda  on  the  east,  and  California  on  the  west  and  south.  It  has  an  area  of 
abont  1,500  square  miles,  forming  in  this  respect  the  fomrth  county  in  the  State, 
though  it  contains  more  valuable  timber  land  than  any  other,  except  Washoe,  as 
well  as  a  gj^jater  quantity  of  good  agrioultural  land  in  propoilaon  to  its  size.  In 
1861  it  contained  a  population  of  1,057  ;  the  present  population  is  about  2,000, 
The  weet«m  part  of  this  county  is  eovei-ed  by  tho  SieiTa  Nevada  mountains,  and 
the  eastern  by  the  Pine  Nut  i^ange,  Carson  valley,  embracing  about  200  square 
miles  lying  between  them.  About  one-third  of  this  valley  consists  of  good 
farming  and  moadow  lands ;  the  remainder  consists  of  gravelly  and  sandy  sage 
barrens,  the  most  of  it  incapable  of  producing  good  grain  crops,  even  with  the  aad 
of  careful  culture  and  irrigation.  There  are  in  this  valley  several  thousand  acres 
of  tul^  land,  which  by  diking  and  draunage  might  be  converted  into  valuable  pas- 
ture and  hay  lands.  "With  the  exception  of  about  2,000  acres  of  arable  land 
Ijnng  in  Jack's  valley,  one  mOe  northwest  of  Carson,  nearly  all  the  tillable  soil 
in  this  county  is  embraced  within  tho  limits  of  the  latter,  or  the  mountain  i-avines 
tributary  to  it.  Outade  of  th^e,  Douglas  county  possesses  a  generally  rugged 
surface  and  a  barren  soil,  the  latter  incapable,  except  where  covered  with  forests, 
of  produdng  anything  beyond  its  native  growth,  the  artemesia,  and  a  scanty 
crop  of  bunch  grass.  Much  of  the  soil  on  the  hills  and  mountains  would  grow 
f£ur  crops  of  grain  could  it  be  irrigated,  but  for  this  there  are,  unfortunately, 
butlimited  facilities.  Caisson  river,  Sowing  centrally  through  the  valley,  together 
with  the  numerous  streams  coming  down  from  the  Sierra,  niFord,  to  a  certain  extent, 
means  for  irrigation  and  for  the  propulsion  of  machinery.  To  the  latter  use  a 
Bufficiency  of  it  has  been  diverted  for  driving  the  machinery  of  six  saw  mills 
and  one  flour  mill,  without  more  than  partially  appropriating  the  power  that 
could  be  obtained.  These  mills,  including  also  a  steam  mill  situated  in  the 
western  part  of  tbe  country,  cost  in  tUe  aggregate  about  $40,000,  and  have 
a  united  capacity  for  cutting  50,000  feet  M  lumber  per  day.  The  timber 
lands,  ivom  which  a  good  article  of  lumber  can  be  made,  amount  to  between 
60,000  and  70,000  acres  within  the  limits  of  the  county.  This  timber  is  mtuate 
on  the  Sierra  Nevada.  The  Pine  N»t  range  contains  only  scattered  groves  of 
pinonj  the  gi-eater  portion  of  it  is  destitute  of  even  this.  There  are  no  quartz 
mills  in  this  coimty.  As  yet  no  productive  mines  have  been  developed  within 
its  boundaries.     Agriculture,  hay  making,,  and  stock  ranching  constitute  the 
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principal  pnrauita  of  its  inhabitants  ;  tKe  number  of  work  horses  and  mules  con- 
tained in  it  being  estimated  at  SOO;  the  neat  cattle  at  1,800,  and  the  swine  at 
400.  Much  pouTtry  is  also  kept  by  the  farmers,  and  considerable  qiiantities  of 
butter  and  dieese  are  made  annually.  The  amount  of  hay  cut  here  in  1866 
reached  15,000  tons ;  the  grMn  rsaeed  v/ss  estimated  at  570  tons.  Thirty  thon- 
sanda  acres  of  land  have  been  enclosed,  of  which  between  6,000  and  7,000  are 
under  cultivation.  Douglas  is  well  supplied  with  wagon  roads..  The  extensive 
valley  occupying  its  centre,  and  the  numerous  mountain  passes  leading  out  of  it, 
favor  their  construction.  Genoa,  the  county  seat  and  only  town  in  the  County  of 
considerable  size,  containa  about  400  inhabitants.  Besides  a  brick  school-house 
and  two  churches,  it  contains  a  handsome  couii-honse  ei-ected  at  a  cost  of  ^30,000. 
Tlie  value  of  taxable  property  in  the  cotintry  is  estimated  at  $600,000.  There 
are  numerous  hot  springs  situate  in  and  along  the  mar^n  of  Carson  valley,  but 
none  of  thera  are  of  a  magnitude  or  possessed  of  other  features  requiring  speciiil 
notice. 

While,  as  obaeiTed,  no  mines  have  been  developed  fa  a  productive  state  in  this 
connty,  it  is  believed  to  contain  socao  valuable  onpriferous,  if  not  also  argen- 
tiferous, lodes,  upon  some  of  which  a  large  amount  of  exploratory '  labor  has 
been  expended.  Commencing  in  1859,  several  mining  districts  have  since  been 
Idd  out  In  the  county,  the  carher  with  a  view  to  operations  on  silver-bearing 
lodes ;  one  or  two,  more  recently  erected  in  the  eastern  jiart  of  tie  county,  for 
the  purpose  of  seeming  and  working  the  copper  veins  existing  at  that  point.  ' 
These  latter  districts,  and  one  or  two  others,  are  all  that  still  maintain  their 
organization.  The  rest,  created  under  excitement  and  insufficient  exploration, 
have  long  since  been  abandoned.  For  fuller  information  touching  these  cup- 
riferous lodes  the  article  on  copper  may  be  consulted,  Tho  Eagle  district,  wtuate 
on  the  Pine  Nut  range  in  the  southern  part  of  the  county,  contains  a  number  of 
quartz  veins,  some  of  them  displaying  prominent  outcrops.  In  the  work  of 
exploring  two  of  these  ledges,  the  Peck  and  the  Mammoth,  a  thousand  feet  of 
tunneling  has  been  run.  Operations,  commenced  in  1860,  were  continuously 
piosecnted  for  four  or  five  years  thereafter,  and  although  the  ledge  has  been  pene- 
trated in  these  claims  at  a  considemble  depth,  no  paying  body  of  ore  has  been 
developed.  It  is  said  the  work,  for  some  time  suspended,  is  to  be  resumed. 
Already  about  $100,000  have  been  expended  upon  these  two  claims,  frofti  neither 
of  which  has  any  amount  of  millable  oitt  been  extracted.  Adjoining  Douglas 
on  the  south  ni-o  situate  Mai-kloyvillo,  Mogul,  Monitor,  Silver  Mountain,  and 
several  other  less  important  districts,  all  alvor-producing  and  lying  east  of  the 
Sierra,  though  in  Alpine  county,  Cahfomia,  They  are  locsited  on  the  head-waters 
of  Carson  river,  distant  from  20  to  40  miles  from  Genoa.  In  tlie  vicinity  of  tho  lat- 
ter place  is  a  district  bearing  tho  same  name  and  stretching  along  the  base  of  the 
Sien'a,  in  which  a  good  many  claims  were  located  about  six  yeaiB  ago.  Hero 
afterwards  a  large  amount  of  work  was  done  and  money  expended,  but  with  no 
very  determinate  resnlts.  The  outlay  at  this  point,  divided  among  some  ten  or 
twelve  companies,  could  seai-cely  have  been  less  than  $200,000,  over  3,000  lincai- 
feet  of  tunnelling  having  been  excavated,  besides  other  work  done.  For  the  past 
year  or  two  operations  have  been  suspended,  and,  as  is  geneiuUy  supposed,  witli 
no  prospect  of  an  early  resumption.  Conld  a  heavy  body  of  moderately  rich 
ore  bo  found  at  this  spot  it  could  hai-dly  fail  to  impart  value  to  these  mines, 
owing  to  the  cheapness  with  which  it  could  be  worked  by  reason  of  their  prox- 
imity to  wood  and  water.  The  prospect,  however,  of  reaching  even  this  result 
is  not  encouraging.  In  a  mnge  of  low  hills  at  the  north  end  of  Carson  valley 
some  small  veins  of  gold  and  silver-bearing  quartz  wore  found  abont  a  year  ago. 
Upon  these  several  shafts  have  been  sunk,  and  in  the  limited  operations  conducted 
at  this  place  is  to  be  found  nearly  all  tho  work  now  being  done  upon  mines  within 
the  ()ound8of  this  county.  "nnolp 
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SECTION  Til. 

ORMSBT    COUNTY. 

Tliis  county,  wliich  adjoins  Doug'las  on  the  north,  takes  its  name  from  William 
Ormsby,  an  early  settler  on  the  eastern  slope  and  one  of  the  founders  of  Carson 
City.  Though  of  small  dimensions,  devoid  of  productive  mines,  and  containing 
but  a  moderate  amount  of  arahle  land,  its  central  and  otherwise  eli^bie  situa- 
tion, extensive  pineries,  and  ample  watei'  power  have  built  up  within  it  unportant 
industries,  i-endering  the  population  among  the  most  thrifty  in  the  State.  Careon 
City  is  the  capital  of  the  State,  and  has  been  selected  for  the  site  of  the  United 
States  branch  mint.  Thei  census  report  of  1861  showed  the  county  to  contain 
2,076  inhabitants,  a  number  now  increased  to  about  S,500,  of  whom  two-thirds 
perhaps  reside  in  Carson  City,  and  a  sixth  in  Empire,  a  milling  handet,  situate 
on  the  river  three  miles  east  of  Carson.  A  large  proportion  of  the  inhabitants 
are  engaged  in  teaming,  Inipbering,  and  cutting  foe-wood.  Three-fourtha  of  the 
connty  is  covered  with  monntftins.  The  Sierra  occupies  the  wratem  and  the 
Pine  Nut  range  the  eastern  parts.  Those  monntains  are  here  timbered  as  in 
Douglas  county,  and  the  broad  and  sandy  plain,  fertile  only  in  its  western  part, 
known  as  Eagle  valley,  lies  between  them.  Across  from  south  to  north  runs  the 
Carson  river,  affording  good  watoi -power  and  an  easy  channel  for  floating  down  saw- 
logs  and  fuel  from  the  forests  about  the  head-waters  of  this  stream.  The  quan- 
tity of  these  materials  thus  brought  down  to  Empire  amounts  to  5,000,000  feet 
lumber  and  5,000  cords  of  wood  annually.  The  streams  iasning  from  the  Sierra 
fJso  snpply  a  considerable  amount  of  propulsive  power,  besides  fm'nishing  Carson 
City  with  water  for  domestic  uses,  and  tho  arable  land  about  it,  of  which  there 
are  several  thousand  acres,  with  means  for  irrigation,  nearly  the  whole  of  this 
water  having  thus  been  utilized.  A  considerable  amonnt  of  luiaber  is  made 
in  this  connty.  Tho  foi-ests  of  pine  and  fir  with  water  power  in  their  midst,  and 
the  proximity  of  the  Comstock  mines,  insure  a  constant  market  and  supply 
many  advantages  for  carrying  on  the  business.  The  wood  lands  consist  of  about 
30,000  acres  of  large  timber,  situate  in  tho  Sierra,  and  2,000  or  3,000  acres  of 
scattered  pifjon  fit  only  for  fuel.  About  2,000,000  feet  of  lumber  and  14,000 
cords  of  wood  are  annually  cut  within  the  limits  of  tho  county,  besides  that 
floated  down  the  Carson.,  There  are  three  saw-mills  in  the  county,  built  at  an 
aggregate  cost  of  $30,000  ;  daily  capacity  40,000  feet.  About  6,000  acres  of 
land  ai-e  under  fence,  of  which  200  are  sown  to  grain  and  100  planted  with  vege- 
tables. Last  year  200  tons  of  hay  were  cat  and  180  tons  of  grain  raised,  25  of 
wheat,  50  of  oats,  and  105  of  bailey,  the  average  yield  being  nearly  40  bushels 
per  aa-e.  This  is  about  tlie  proportion  in  which  these  several  kinds  of  grain  are 
raised  throughout  the  State,  though  this  yield  is  much  above  the  average.  The 
county  contMns  430  horses  and  mules,  700  head  of  neat  cattle,  200  of  which  are 
milch  «ows  and  450  work  oxen,  250  sheep,  and  500  swine.  A  tannery  and  acid 
worts  at  Carson  City,  with  sandstone  quarries  near  by,  together  with  lime  and  chai- 
coal  biimng,  and  the  several  pursuits  already  mentioned,  give  to  this  county  a  more 
varied  industry  than  is  common  elsewhere  in  the  State.  The  acid  works  have 
engaged  in  the  manufacture  of  sulphuric  acid,  an  article  employed  in  the  benofi- 
ciating  of  silver  ore,  with  fair  prospects  of  success.  About  2,000  pounds  of 
sulphiu',  procured  from  the  beds  in  Humboldt  county,  are  consumed  here  weekly. 
Tho  sandstone  quarries  yield  a  good  article. of  building  material.  It  is  easily 
gotten  out  and  is  readily  shaped  by  the  chisel  when  fost  quarried,  but  hardens 
on  exposure  to  the  iatmosphere.  The  United  States  brandi  mint  is  constructed 
of  this  stone,  as  are  also  tho  penitentiaiy,  county  buildings,  used  for  State  pur- 
poses, and  many  of  tho  better  class  of  edifices  in  Carson  City.  Koar  the  town 
are  two  lai-ge  hot  sprtngB,,_one  of  which  has  been  handsomely  improved  for 
bathing  purposes.     Five  miles  to  the  northeast  is  a  bed  of  white  maible,  very 
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pure  and  easily  ivrouglit  Granular  limestone  ie  found  at  several  places.  Cop- 
per, iron,  and  coal  ai*  among  tlie  mineral  products  of  Ormeby,  as  elsewhere 
related.  There  ai«  eight  quai-tz  mills  in  this  comity,  five  driven  by  water  and 
three  hy  water  and  steam)  the  whole  carrying'  17,'>  stamps  and  costing  |14§0,000. 
They  are  all  kept  running  on  ores  from  tlie  Comstecb  vein.  The  Jlesican,  one 
of  the  laig«st  of  tlie  number,  has  been  enga^d  for  some  time  past  ia  working 
over  the  suJphurets  which  for  several  years  hud  been  accumulating  in  the  com- 

Although  numerous  mining  districts  have  been  laid  off  in  this' county,  someaa 
early  as  1859,  and  a  large  amount  of  work  done  on  a  few  of  the  ledges  located, 
iiO  mineral  deposits  of  value  have  been  reached,  nor  has  much  attention  been 
paid  to  the  basiness  of  mining  for  the  past  few  years.  In  the  Eagle  district,  the 
earliest  erected,  lying  along  the  base  of  the  Sierra  west  of  Carson  City,  several 
lodes  were  located  in  1859,  some  of  wliich  Laving  been  extensively  prospected 
the  following  year  by  means  of  shafts  and  tunnek,  and  not  tuniing  oat  •vctoiding 
to  expectation,  the  whole  was  abandoned.  The  nest  season  a  fitlol  interest  was 
awakened  in  regard  to  supposed  valuable  discoveries  made  on  the  bald  hills  soutli 
west  of  the  town,  wtiieh  having  led  to  the  locating  of  many  claims  m  that  neigh 
boihood,  eventuated,  soon  afwr,  in  their  total  abandonment,  since  whiUi  time 
nothing  fnrther  has  been  done  either  towards  locating  or  working  mines  in  the 
district.  The  same  yeai-  the  Clear  Ci^eek  district  was  the  scene  of  much  esoiie 
ment  and  activity.  Extensive  mining  grounds  were  taken  up  and  pro'fpecting 
operations  initiated.  Here  a  number  of  long  tunnels  w<a«  attorwaid^i  duven 
and  deep  shafts  sunk,  but  none  of  thorn  avmled  to  reach  ore  deposits  of  a  lema 
nerative  kind,  and  the  district,  under  an  absence  of  populaiiou  ind  an  entire 
cessation  of  labor  for  several  years,  is  considered  practically  abandoned  In  tht 
HuUivandistiict,  east  ofCarson  river,  organized  in  I860,  there  were  man}  locations 
made  and  much  desultory  wori.  doneduiing  that  and  tho  following  year;  and 
although  some  of  the  lodes  proved  highly  aurifei-oas  in  spots,  they  tailed,  so  far 
as  penetrated,  in  the  mattei'  of  persistence  and  regularity.  Another  drawback 
upon  the  success  of  these  mines  was  at  that  time  experienced  in  the  absence  of 
mills  for  working  the  ores,  which  were,  therefore,  unavailable,  compelling  claim- 
holders  who  were  without  means  to  suspend  work,  leaving  the  p-.-oblem  as  to  the 
character  and  value  of  these  lodes  still  unsolved.  The  ores  in  most  of  these 
districts  carry  considerable  cxipper,  and  in  some  cases  a  notable  percentage  of 
free  gold,  WaBliings  for  the  latter  metai  have  been  found  remunei-ativc  at 
seveial  localities  in  Uie  county.  At  a  spot  three  miles  west  of  Carson  sluicing 
operations  were  for  some  time  carried  on,  having  been  in  progress  until  recently. 
Altliough  no  regular  vein  was  found,  the  solface  earth  gave  fair  returns  in  free 


SECTION  VIII. 

WASHOE   COUNTY. 

This'county  takes  its  name  from  tho  tribe  of  aborigines  who  formerly  inhab- 
ited this  part  of  the  State.  It  lies  north  of  Ormsby;  its  western  portion  covers 
a  large  and  well  timbered  section  of  tho  Sien*a,  anel  its  central  a  oWn  of  fertile 
valleys,  of  which  Washoe,  Pleasant,  Steamboat,  Truckee  and  Long  are  the 
principal.  With  the  exception  of  these  valleys,  which  contain  about  150,000 
acres  of  farming  and  grass  lands  and  the  timber  lands  mentioned,  nearly  the 
entire  county  consists  of  sage  plains,  rugged  hills  and  mountains.  The  most  of 
it  is  arid,  barren,  and  unfit  for  cultivation,  tho  only  vegetable  growth  foimd  . 
up^n  it  being  a'  sparse  crop  of  bunch  grass,  and  in  a  Jew  spots  groves  of  sorubby  I C 
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pine.  Tlie  valleys,  however,  are  extjomely  fertile,  and  witli  careful  caltivation 
and  irrigation  are  made  to  produce  liay,  grain  and  vegetables.  Considerable 
qnautities  of  totter  and  cheese  are  also  made.  At  the  south  end  of  Waslioe 
valley  is  situated  a  shallow  lake  five  miles  long  and  two  wide,  the  suiplus  wat«i-s 
of  which' nm  through  a  sloogh  aad  aare  made  to  do  sei'vice  in  driving  several 
quartz  mUls  at  Washoe  City,  a  few  miles  below.  The  numerous  streams  falling 
fium  the  Sierra  ai-e  also  employed  for  propelling  quai-tz  and  saw  mills  located 
along  them.  Pleasant  valley,  a  small  but  fertile  basin,  lies  two  miles  north  of 
Washoe.  Steamboat  valley,  the  site  of  the  hot  springs  elsewhere  described,  lies 
three  miles  north  of  Pleasant  valley.  It  contains  some  good  land,  opening  eight 
miles  below  the  hot  springs  into  the  Tinciee  meadows,  a  tract  embracing  several 
thousand  acres  of  paitly  arable  and  grass  lands.  The  population  of  this  county 
numbers  aliout  3,000.  It  contains  several  small  towns,  of  which  Opliir,  situate 
near  the  mill  and  reduction  works  of  the  Ophir  Company,  has  500,  and  Washoe 
City,  the  county  seat,  three  miles  fm-ther  north,  800.  Franktown,  G-alena, 
Crystal  Peak,  and  Glendale — ^the  latter  two  on  the  Truckee — ai-e  small  agricul- 
tural and  mining  hamlets  containing  from  100  to  200  inhabitants  each. 

While  the  wealth  of  the  county  consists  largely  of  its  agricultural  resources, 
the  bnsinesa  of  lumbering  and  quarte  milling  is  also  OJttenaively  engaged  in. 
The  annual  product  of  hay  amounts  to  about  7,000  tons,  and  of  grain  to  1,500 
tons.  There  are  800  horses  and  males  and  1,000  head  o£  neat  cattle  in  the 
county,  neai'lyhalf  of  the  lattor  being  milch  cows;  sheep  and  swine  number 
about  600  each.  There  are  20,000  acres  of  land  enclosed,  of  which  4,000  are 
under  cultivation.  There  are  15  saw-mills,  most  of  them  driven  by  steam  power  j 
the  whole  cut  about.  1,300,000  feet  of  lumber  per  month,  besides  lath  and 
shindies,  for  making  which  several  of  them  have  machines  attached.  In  addition 
to  this,  400,000  feet  of  hewn  timber  and  laige  quaatities  of  cord  wood  ai-e  cut 
for  the  Virginia  market.  Although  this  county,  like  Douglas  and  Ormsby,  is 
withoat  productive  mines,  there  are  ten  quartz  mills  within  its  limits,  several  of 
which  ai*  lai^go  and  first-olass  in  their  appointments.  The  Ophir  Compamy's 
mill  carries  72  stamps  and  cost  half  a  milUon  of  dollars.  ■  Ball's  mill  at  Frank- 
town^  burnt  last  spring  but  since  rebuilt,  carries  60  stamps  and  cost  a  quarter  of 
a  million.  Moat  of  these  mills  ai-e  propelled  by  steam ;  several  employ  both 
steam  and  water.  They  carry,  in  the  aggregate,  281  stamps,  and  cost  $1,420,000, 
With  the  exception  of  the  English  Company's  mill  on  the  Truekee,  built  in 
advance  of  mining  developments,  all  these  establishments  are  now  running  on 
Comstook  ores,  and  generally  with  remunerative  results. 

The  amount  of  taxable  property  in  the  county,  in  1861,  was  $1,140,000;  in 
1863,  $2,527,500,  and  is  now  believed  to  be  at  least  $3,000,000.  There 
liave  been  30  miles  of  canal  built  tor  conducting  watei-  to  mills  and  other  enter- 
prises of  this  kind  projected,  some  of  which  may  be  can'ied  out.  Although 
abonndingin  metalliferous  lodes  and  mineral  deposits  of  different  kinds,  the  county 
is  stiU  witiout  ore-yielding  mines,  a  circumstance  attributable,  in  the  case  of  gold 
and  silver-beaiing  lodes,  piutially  to  the  barrenness  of  the  latter  in  their  upper 
portions,  and  in  part  to  the  superficial  and  ill-directed  character  of  prospecting 
labors.  Of  the  deposits  of  copper  and  coal,  mention  has  been  made  elsewhere. 
A  number  of  mining  districts  have  at  various  times  been  formed,  some  of  them 
as  early  as  1859,  the  year  of  the  silver  discovery.  In  the  spring  of  1860  the 
Argentine  district,  lying  in  the  range  of  mount^ns  east  of  Washoe  valley,  was 
erected ;  and  although  the  ledges  there  have  periodically  since  been  the  subjects 
of  sanguine  expectation,  the  ore  procm'ed  from  them  has  done  little  towards 
meeting  the  expenses  incurred  in  their  partial  development.  Scarcely  any  work 
has  been  done  in  the  district  for  the  last  thi-ee  years,  and  the  lodes  can 
hardly  be  said  to  possess  any  present  value.  The  histoiy  of  this,  the  first  dis- 
trict foi-med,  will  sei-ve  to  illustrate  that  of  all  others  subsequently  erected,  in 
eveiy  one  of  which  the  high  hopes  at  one  time  entertained  failed  of  final  i-ealiza- 
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tioii.  Of  tho  many  claims  located  thioughout  the  county  nearly  all  may  l>e 
considered  abandoned,  nor  is  it  proliable  tliat  work  will  ever  be  resumed  on  more 
than  a  few  of  them.  The  quartz  veins,  though  of  fair  size,  ai-e  generally  hard 
and  yitreous,  the  country  rock  being  mostly  metamorphic  slate  and  granite.  Tho 
ores  are  usually  impregnated  with  compounds  of  iron  and  copper,  carrying  also, 
in  some  cases,  a  small  percentage  of  sulphuretted  silver,  with  particles  of  native 
metal  and  a  sprinkling  of  free  gold.  So  much  of  the  latter  lias  been  found  in 
the  earth  at  several  points  as  to  afford  fair  surface  digging  for  a  short  time.  In 
tho  Wisconsin  district,  at  the  south  end  of  Washoe  valley,  several  companies 
made  wages  for  a  period  of  some  months,  sluice-washing  the  auriferous  ground 
at  that  place.  The  Galena  district,  as  its  name  implies,  abounds  in  tho  sulphm^t 
of  lead,  which  here  occurs  in  the  shape  of  an  argentiferous  gaJena.  The  metal 
extracted  from  it  assays  about  $200  per  ton  in  silver.  The  vein  matter  carries 
from  20  to  60  per  cent,  of  metjillic  lead.  Between  the  walls  of  tho  veins  and  the 
gangue  rests  a  thin  stratum  of  arsenical  pyrites,  so  placed,  however,  as  to  render 
their  mechanical  separation  easy.  Upon  several  of  these  lodes  work  has  been 
done.  The  Alford  has  been  explored  by  means  of  a  tunnel  several  hundred  fcot 
long  and  an  inclim  shaft  sunk  at  its  terminus.  Various  attempts  have  been 
made  to  reduce  this  ore  by  smelting,  none  of  wliich  have  met  with  entire  success. 
The  principal  lode  having  lately- passed  into  the  hands  of  a  company  possessed 
of  ample  moans  and  the  requisite  slull,  better  results,  it  is  believed, .will  be  reached 
through  the  efforts  now  about  to  be  made  for  smelting  it  on  a  large  scale.  The 
Silver  Peak  district,  liesides  the  beds  of  lignite  there  found,  contains  a  number 
of  metaUiferous  lodes,  some  of  which  prospect  well  in  tlio  precious  metals.  The 
facilities  enjoyed  through  the  forests  and  water  power  at  that  place  will  secure 
the  working  of  low  grade  ores  with  profit,  if  only  the  quantity  be  large  and  easily 
procured.  A  lot  ot  ore  taken  from  the  Trnckee  Ophir,  a  large  ledge  and  tho 
only  one  yet  much  opened,  was  found  to  yield  by  mil!  process  at  the  rate  of  $30 
per  ton  in  gold  and  silver.  A  town  has  been  laid  out  near  these  mines  which, 
as  it  is  within  two  miles  of  the  Truckee  river  and  the  Centi-al  Pacific  railroad, 
and  sun-ounded  with  forests,  has  the  pi-omiae  of  gi-owth.  Several  saw-mills  in 
the  vicinity  already  find  market  for  all  the  lumber  they  can  make,  and,  with  the 
railroad  completed,  quantities  of  this  article  will  probably  bo  manuiicturcd  at 
this  point. 


STOREY    COUNTY. 

This  county,  named  in  honor  of  Captain  Storey,  who  lost  his  life  in  tho  Indian 
fight  near  Pyramid  lake,  in  the  spring  of  1860,  is  not  only  of  limited  extent  but 
extremely  barren,  contMning  a,  smaller  amount  of  good  land,  less  timber,  and 
fewer  streams  than  any  other  in  the  State.  It  is,  in  fact,  without  agricidtiu^, 
lumbering,  or  even  milling  resom^ces,  except  in  tho  latter  case  where  some  have 
been  supplied  by  steam.  The  only  pasturage  is  that  afforded  by  the  bunch- 
grass — short-lived  and  scanty  at  bes^  since  there  is  little  of  it  except  on  the 
mountains,  and  when  once  eaten  off  does  not  readily  grow  up  a^ain  the  same 
season.  Originally  there  was  a  sparse  gi'owth  of  pifion  on  the  bills  about  Vir- 
ginia, but  it  IS  now  nearly  aU  cut  away,  leaving  both  the  town  and  tho  mills 
dependent  on  outside  localities  for  fuel.  Hearly  all  the  northern  and  wMtom 
part  of  the  county,  embracing  fully  tlrree-fourths  of  its  area,  lies  on  the  liigh  and 
barren  chain  of  mountaiiis  known  as  the  Washoe  iimge,  and  which,  commencing 
near  Carson  City,  extends  to  the  Truckee  river,  forming  a  sort  of  spm'  or  off-shoot 
of  the  main  Sierra.     Situated  along  the  oasteni  slope  of  this  range,  about  halt- 
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way  up  its  side,  and  running  parallel  with  its  loufjitudinal  axie,  is  the  Comstock 
lode,  with  Virginia  City  built  immediately  over  it,  and  Gold  Hill,  half  a  mile 
further  south,  a  little  lielow  the  line  of  its  stiifee.*  The  eastern  part  of  the  county 
is  composed  of  the  desolate  s^  barren  stretching  from  fte  Carson  north  to  the 
Trackee  river — a  treeless,  arid  and  sandy  waste,  alike  deatitnte  of  vegetable  and 
animal  life.  Storey,  like  all  its  sister  counties,  has  been  the  theatre  of  numerous 
mining  excitements,  leading  to  the  creation  and  sudden  peopling  of  new  districts 
to  be  almost  as  suddenly  abandoned  and  soon  after  forgotten.  In  this  manner 
at  least  a  dozen  districts  have  first  and  last  been  formed,  scarcely  any  of  wUioh 
continue  to  maintain  their  organization  or  are  recognized  as  having  a  legal 
existence.  StiU  there  are  a  nmnber  of  diBtriets  in  the  county  beside  those  of 
Virginia  and  Gold  Hill  that  continue  to  be  recognized  as  valid,  and  in  some  of 
which,  as  the  American  Flat  and  Flowery,  there  is  much  work  being  done,  and 
in  a  few  instances  with  satisfactory  results  or  good  prospects  of  ultimate  success. 
The  amount  of  land  enolosed  by  fence  does  not  exceed  5,000  a«res  in  the  county, 
of  which  1,000,  perhaps,  are  under  radtivation,  a  good  shai-e  of  it  hein'g  planted 
with  vegetables,  which  in  a  few  choice  localities  are  found  to  do  well.  Some 
attempts  at  nusing  fruit  in  a  small  way  have  also  been  attended  with  suceess. 
About  100  tons  of  hay  are  cut  yeaily  in  the  county,  but  as  yet  no  gnun  has  been 
raised.  Storey  contains  about  1,000  head  of  work-horses  and  mules,  500  neat 
cattle— one-half  of  them  milch  cows — 100  sheep  and  400  swine.  An  immense 
number  of  beef  cattle,  sheep  and  hogs  are  slaughtered  here  annually,  the  most 
of  which  are  driven  in  from  California.  For  its  size  there  is  a  great  extent  of 
costly  toll  road  in  this  county,  several  hundred  thousand  dollars ,  having  been 
laid  oat  in  this  class  of  improvements,  some  of  which  return  larije  revenues  to 
the  owners.  The  assessable  property  in  the  county  amounted  for  1866  to 
$6,343,353,  the  estimate  for  the  present  year  being  about  $7,000,000.  Storey 
county  contains  63  quartz  mills  carrying  665  stamps,  all,  except  two  or  three  of 
small  capacity,  driven  by  steam,  the  aggregatecost  of  the  whole  being  $3,500,000. 
The  population,  which  in  1861  reached  4,500,  is  now  estimated  at  12,000. 


LYON   CODNTY. 

Lyon  county,  named  after  General  Lyon,  who  foil  in  Missoni'i  during  tho  late 
rebellion,  bears  a  strong  resemblance  in  its  general  features  to  Storey,  except 
that  it  contains  a  considerable  tract  of  piiion  on  the  Pine  Nut  range,  occupying 
the  eastern  part  of  the  county,  and  a  belt  of  good  land  dtuate  along  the  Carson 
rivM'  i-unning  through  the  centime,  A  multitude  of  ledges  have  been  located  in 
the  various  mining  districts  formed  from  time  to  time  within  the  limits  of  tUis 
coanty,  the  jnoney  expended  upon  which  has  amounted  in  the  aggregate  to  mil- 
lions of  dollars;  yet,  with  the  exception  of  the  Daney  mine  and  some  small  lodes 
aJong  Gold  caflon,  nothing  affording  a  steady  supply  of  pay  ore  has  been  developed 
in  the  county,  though  there  are  unquestionably  many  lodes  that  a  more  persistent 
mode  of  exploration  might  have  brought  to  a  paying  point.  The  only  districts 
in  the  county  that  continue  to  maintain  an  organization  ai-e  the  Devil's  Gate,  the 
earliest  formed,  the  Blue  Sulphur  Spring,  Brown's  Indian  Sprmg,  and  Palmyra, 
in  none  of  which  has  much  active  mining  been  carried  on  for  the  past  three  years. 
Of  the  coal  deposits  situated  in  the  Pine  Nut  mountains  a  description  will  be  found 
in  the  article  treating  of  that  mineral.  In  the  absence  of  productive  mines,  milling, 
teaming  and  wood-chopping  have  become  the  leading  pursuits  of  the  inhabitants, 

*  Soe  Section  XVI,  on  tho  Comatock  lode. 
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very  little  attention  being  paid  to  agriculture,  as,  indeed,  tlicre  is  but  little  arable 
land  iu  the  county.  The  hay  cut  amounts  to  about  1,000  tons  annually;  the 
giain  raised  to  100  tons;  a  good  many  vegetables  of  fine  quality  being  also  raised. 
Lyon  contains  500  horses  and  mules,  200  hea<i  of  neat  oattle,  100  sheep,  and 
150  swine.  About  5,000  a«res  ■  of  land  is  fenced  in,  of  which  1,500  is  under 
cultivation.  The  inhabitants,  numbering  1,650  in  1861,  are  now  estimated  at 
2,500.  There  aie  41  quartz  mills  in  the  county — 13  driven  by  water,  23  by 
steam,  and  sis:  by  water  and  steam — the  whole  carrying  600  stamps  and  costing 
$1,600,000.  The  only  considerable  towns  ia  the  county  are  Silver  City  in  Gold 
cauon,  and  Dayton  on  Carson  river,  each  containing  about  1,200  inhabitants. 


SECTION   II. 

ROOP    COUNTY. 

This  conntv,  occupying  a  long  and  narrow  strip  of  territory  in  the  northwest- 
em  pai-t  of  the  State,  is  named  after  Isaac  N.  Roop,  an  early  settler  in  Honey 
Lake  Valley,  and  at  one  time  governor  of  the  Provisional  Territory  of  Nevada. 
It  was  at  fii-st  called  Lake,  having  been  changed  to  Eoop  in  1862.  The  county 
lias  never  been  organized,  but  is  attached  to  Washoe  for  judicial  and  political 
purposes.  At  the  time  it  was  fii-st  erected,  in  1861,  it  was  supposed  to  embrace 
within  its  limits  Honey  Lakevalley,  tlie  only  settlement  in  it.  The  adjustment 
of  the  boundary  line  between  Nevada  and  California,  in  1863,  having  thrown 
this  yalloy  into  the  latter,  left  this  county  almost  without  population.  The 
settlement  since  then  of  Surprise  Valley,  in  the  exti-eme  northwestern  part  of  the 
State,  has  brought  within  the  boundanes  of  Roop  a  population  of  several  hun- 
di^ed,  a  number  which  is  likely  soon  to  be  further  augmented,  as  the  county  is 
reputed  to  be  rich  in  mineral  wealth,  and  there  ai-e  known  to  be  considerable 
ti-aots  of  good  land  in  the  northern  part  still  open  for  occupation.  This  region, 
including  also  the  northern  and  western  pai'ts  of  Humbpldt  county,  has  for 
a  long  time  been  infested  by  a  vicious  ra«e  of  Indians,  whc^e  presence  has 
tended  gi-eatly  to  retai-d  ita  exploration  and  settlement;  but  as  these  savages 
are  now  pretty  well  subdued,  the  country  is  likely  in  a  short  rime  to  become 
more  thoroughly  prospected  and  its  value  for  mining  and  agricultural  purposes 
more  fully  ascertained.  The  greater  portion  of  it  ia  undoubtedly  very  barren  and 
forbidding,  consisting  for  the  most  pai-t  of  rough,  arid,  and  timberiesa  mountains, 
or  equally  diy  and  sterile  plains.  All  accounts,  howevei',  agree  in  representing 
Surprise  valley  as  being  extensive  and  fertile,  and  one  of  the  finest  districts,  both 
for  stock-rising  and  gi'ain  growing,  in,  the  State.  This  valley,  a  portion  of 
which  lies  in  Galifomia,  is  50  miles  long  and  irom  10  to  15  broad.  It  extends 
north  and  south;  contains  three  lakes  which  cover  nearly  one  half  its  area.  It 
is  walled  in  on  the  west  by  a  lofty  spur  of  the  Sierra  Nevada,  having  a  range 
of  low  rolling  hills  on  the  east.  ITie  mooctMns  on  the  west  are  well  timbered 
with  white  and  yellow  pine,  and  along  their  lower  slopes  with  cedar.  The 
arable  land  lies  along  the  base  of  this  range  and  between  it  and  the  lakes,  having 
a  gentle  declivity  towards  the  latter,  and  is  covered  at  all  seasons  of  the  year 
with  a  luxuriant  growth  of  blue-joint,  clover,  timothy  and  rye  grass,  some  of 
which  is  six  and  seven  feet  high,  and  standing  so  close  that  in  places  four  tons 
of  hay  can  be  cut  to  the  acre.  Across  this  alluvial  belt,  which  is  several  miles 
wide,  course  every  few  railes  streams  of  pme  cold  water,  affording  propulsive 
power  and  the  facilities  for  irrigation.  The  land  is  light,  warm,  and  easily  culti- 
vated, and  produces  with  ,littie  trouble  prolific  crops  of  grain.  The  planting  of 
1866  yielded  an  average  of  50  bnahels  of  wheat  and  nearly  60  of  barley  to 
the  acre.     The  grain  is  clean  .and  heavy.     This  year  the  crops,  under  more 
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extensive  planting,  have  been  equally  good.  VegctaLles  can  be  grown  with 
very  little  care.  The  climate  of  thia  vdley  is  mild  and  healthful.  Very  little 
Bnow  falls  in  winter,  iind  sickneBs  amongst  the  inhabitants  is  of  rare  occorronce. 
Stock  require  neither  shelter  nor  fodder  in  the  winter,  but  are  able  to  keep  fat 
the  year  round  on  the  native  grasses.  There  are  at  the  present  time  about 
10,000  head  of  cattle,  and  3,000  norees  grasang  here,  many  of  which  having  been 
driven  in.  from  California  for  the  purpose  of  being  i-ecruited,  will,  as  soon  as  they 
become  fat,  be  taJten  away.  The  population  numbera  about  250,  and  is  con- 
stantly increasing,  as  the  settlers  feel  safe  under  the  miKtary  protection  now 
extended  to  them,  ag^nst  further  Indian  depredations.  Along  the  base  of  the 
mountain  on  the  west  side  of  the  valley  ave  a  multitude  of  warm  springs,  some 
of  them  remarkable  for, their  depth  and  volnme.  ITree  gold  has  been  fouBd  in 
small  quantities  on  several  sti-eams  iu  this  part  of  the  eountiy,  aad  there  is  reason 
for  believing  that  both  vein  mining  and  surface  digging  will  yet  be  caiTied  on 
here  with  profit.  With  a  mining  popnlation  to  consume  the  products  of  the 
former,  this  region  could  scarcely  fail  to  fill  up  rapidly  with  a  hardy  and  pros- 
perons  people. 


SMCTION    XII. 

HUMBOLDT   COUNTY. 

Thia  county,  named  after  the  pnnoipal  river  running  throngh  it,  ranks  among 
the  larger  conntiea  of  the  State.  Its  westei'u  half  is  covered  ivith  sandy  deserts, 
low  ranges  of  monutains,  isolated  hills,  and  extensive  alkali  flats,  converted  in 
the  wet  season  into  mud  lakes.  The  northern  and  eastern  portions  consist  of 
lofty  chains  of  mountains,  broken  towai-ds  the  northeast  into  irregular  iHasses, 
and  running  in  the  sontheast  in  narrow  pai-allel  ranges  separated  by  valleys  of  a 
similar  oonformatioa.  Taken  as  a  whole  tkej-egion  is  diy,  desolate,  and  but 
illy  supplied  with  gr^ss  and  water.  Timber  is  also  very  scai-ce  In  most  parts  of 
thia  county,  there  being  none  fit  for  Imnbor.  The  only  trees  found  here  ai-e^the 
piuon  and  a  scrubby  species  of  juniper,  the  latter  of  little  value  even  for  fuel. 
The  quantity  of  agricultnral  land  is  also  comparatively  small,  being confiaed  mostly 
to, the  valleys  of  the  Humboldt  river  and  of  Weniessa,  Umashaw,  and  Weather- 
low  creeks,  with  some  isolated  spots  of  good  soil  in  the  larger  viilleys  and  at  the 
entrance  to  the  mountain  canons.  Bunch  grass  is  found  nearly  everywhere 
except  on  the  alkali  flats  and  arid  deserts,  though  in  many  places  it  is  much 
3cattere<l  and  far  from  abundant.  High  basaltic  table  lands  cnt  by  flssuro-like 
chasms,  constitute  a  featm-e  in  the  northwestern  part  of  the  county.  In  many 
.  of  these  depressions,  which  have  precipitous  sides  varying  from  200  to  1,000 
feet  high;  are  small  alkali  lakes,  the  beds  of  which  become  perfectly  white  on 
drying  up  in  summer,  ft-om  the  depositions  of  magnesia,  salt,  and  soda  left 
behind.  To  the  south  of  this  region  occur  in  their  greatest  extent  the  mud  lakes 
pecaliai-  to  the  geography  of  Nevada,  in  the  midst  of  which  is  situated  the 
Black  Eock  mining  district,  the  Pueblo  and  Vicksburg  districts,  the  only  ones 
in  this  part  of  the  State,  lying  further  north  and  veiy  near  the  Oregon  line. 
Humboldt  county  contained,  August,  1861,  about  400  inhabitants.  The  present 
population  is  estimated  at  between  1,200  and  1,300,  not  so  niany  by  one-half  as 
it  was  four  years  ago,  a  falling  off  due  to  the  great  disadvantanges  under  which 
tiie  mines  here  have  to  be  opened  rather  tlian  to  the  poverty  of  the  mines  them- 
selves. Among  these  disadvantages  the  lack  of  timber,  and  in  some  localities 
of  even  wood  for  fuel,  and  the  cost  of  freights  stand  foremost.  When  tlie  PaciSc 
railroad,  striking  through  the  very  heart  of  the  Humboldt  mining  region,  shall 
have  been  completed,  thereby  obviating  in  some  measure  these  difllculries,  this 
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eection  mnst  receive  an  impulse  that  will  awaken  the  energies  of  the  inhabitants 
and  restore.the  confidence  onc«  felt  in  the  district.  It  is  estimated  thsit  there 
are  200,000  acres  of  arable  land  in  the  county,  much  of  which  is  now  a  natnral 
meadow,  being  covered  with  a  coarse  species  of  grass,  and  all  of  which  could, 
with  irrigation,  be  made  to  produce  cropa  of  grain  or  the  cultivated  grasses. 
Without  artificial  moisture  but  little  of  the  soil  is  capable  of  maturing  either 
gi-ftin  or  vegetables,  though  with  its  aid  both  can  be  grown,  Thei-e  is  newly 
even^liere  pasturage  enough  both  winter  and  summev  for  a  small  amount  of 
stock,  or  for  a  large  amount  if  the  latter  bo  sufficiently  scattered.  TUe  stock  is 
Gsdmated  at  .500  head  of  horses  and  mules,  400  he&A  of  neat  cattle,  200  sheep, 
and  300  swine.  There  are  15,000  acros  of  land  enclosed,  4,000  under  cultiva- 
tion; 3,000  tons  of  hay  are  cut,  and  1,000  tons  of  grain  raised  annually,  the 
most  of  them  in  Hranboldt  and  Paradise  valleys,  the  latter  embracing  between 
20,000  and  30,000  acres  of  well-watered  aad  fertile  farming  land.  Here  a 
number  of  settlers  have  located  dating  the  past  three  years,  nearly  all  of  whom 
are  doing  a  thrifty  business  raising  grain  and  vegetables,  or  in  cutting  hay  for 
the  Humboldt  and  Owyhee  mfa-kets,  or  for  supplying  the  military  post  estab- 
lished in  the  valley.  The  yield  of  the  cereals  here  is  prolific,  both  gi-ain  and 
vegetables  being  grown  without  much  trouble.  Even  the  wild  rye  on  hdng  cul- 
tivated produces  a  large  and  plump  berry.  The  barley  sown  on  sod  freshly 
turned  up  yielded  last  year  at  the  rate  of  33  bushels  to  one,  and  of  1,100  acres 
of  barley,  and  1,300  of  wheat  grown  in  the  valley  the  present  year,  the  yield 
has  been  equally  good.  Bai'ley  delivered  on  the  farms  sells  at  the  rate  of  about 
$2  50  per  bushel,  and  wheat  at  about  the  same,  though  the  price  of  the  lattor 
will  now  probably  depreciate,  as  a  flour  mill  is  about  being  erected  in  the  valley. 
The  quantity  of  grain  raised  here  in  1866  amounted  to  33,000  bushels,  the  crop 
the  present  season  being  still  larger-.  So  green  does  the  grass  remain,  and  so 
genial  is  the  climate  in  this  valley,  that  good  hay  can  be  made  in  the  month  of 
December.  The  principal  towns  in  the  county  are  TJnionvillo,  the  county  seat, 
with  ft  population  of  400,  Sttu.-  city,  300,  and  Humboldt  city,  100;  besides  which 
there  are  several  mining  hamlets  numbering  from  40  to  (30  inhabitants.  Some 
of  these  towns  contain  a  number  of  line  buildings,  which  being  erected  at  a 
time  when  labor  and  material  were  very  expensive,  have  cost  large  sums.  The 
most  'noteworthy  improvement  in  the  county  is  the  Humboldt  canal,  designed  to 
take  water  from  the  river  and  introduce  it  into  or  near  tlie  mines,  and  now  in 
course  of  construction.  This  work  is  more  than  half  finished,  and  will,  when 
completed,  be  80  miles  long,  15  feet  -mde,  and  3  feet  deep,  carrying  water 
sufficient  to  drive  at  least  600  stamps.  It  will  cost,  eonatraction  of  dam  included, 
a  little  over  $1,000  per  mile.  The  route  of  this  canal  lies  near  many  of  the 
best  mines  in  the  county,  and  must,  when  these  come  to  be  developed,  prove  a 
very  valuable  and  important  property  in  a  country  having  so  little  fuel  for  gen- 
erating steam  power.  Already  this  work  has  been  rendered  to  some  extent 
available  for  the  propulsion  of  machinery.  There  are  13  quartz  miBs  in  the 
county,  two  of  them  provided  with  furnaces  for  smelting  tUa  ores,  the  whole 
number  carrying  112  stamps  and  costing  $400,000.  Of  these  mills,  nine  ai-e 
propelled  by  steam  and  three  by  water.  The  power  for  driving  one  of  these 
mills  recently  constructed  is  obtained  by  damming  up  the  outlet  of  Humboldt 
lake,  by  wliich  moans  a  sufficient  force  is  generated  forcanying  a  lai-ge  number 
of  stamps,  and  which  it  is  intended  shall  be  applied  to  that  purpose  should  the 
ores  of  the  Desert  district,  on  which  the  present  mill  is  to  be  ran,  prove  remu- 
nerating. Many  of  tlie  ores  in  this  region  aro  so  mixed  with  lca<l,  antimony,  copper, 
and  other  refractory  agents  as  to  require  smelting,  for  which  purpose  several 
establishments  have  already  been  erected  and  are  in  operation.  Two  of  these, 
the  one  situated  at  Etna,  and  the  other  at  Oi-oana,  on  the  Humboldt  river,  have, 
after  many  ditBculties,  succeeded  to  such  an  extent  that  the  business  is  nowremu- 
nerative,  the  shipments  of  bullion  from  them  amounting  to  83,000  per  week.  ||^ 
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TJie  crude  metal  tuTncd  out  by  smelting  consists  of  lead,  silver,  and  niitimoiiy, 
whicli  ia  tlien  passed  tkrough  calcining  and  refining  fiirna«ee,  ivlierefcy  tlie  silver 
is  liberated  from  ttoibase  metals,  coming  out  fium  -^^s  ***  l^Ve  ^"*'-  ^"■<'^  of 
the  crude  metal  is  sent  away,  aa  it  ■will  not  pay  for  refining  here  where  tho 
expenses  are  so  high.  The  coat  of  smelting  and  refining  ore  at  these  establiah- 
menta  is  $50  per  ton,  about  donble  the  coat  of  reduction  here  by  ordinary  mill 
process.  The  price  of  wood  deliveix'd  at  the  mills  varies  from  $6  to  $14  per 
cord,  depending  un  localities.  The  oxtraetion  of  the  ores  costs  about  $10  per 
ton;  hauling  to  mill  from  S3  to  $8,  according  to  distance.  Some  of  the  lodes 
in  this  region  carry  in  the  outcrop  chiefly  gold,  while  others  contain  only  silver 
or  both  of  these  metals  mixed.  Many  of  flie  smaller  ledges  ase  rich  in  free  gold, 
and  aixj  worked  as  gold  mines.  This  is  especially  the  case  in  the  Ore  Fine. 
Sien-a,  and  other  distiicts  in  the  mountains,  designated  as  the  Foist  Eange  east. 
"WhUe  some  of  the  lodes  ia  this  county  are  large,  well  walled  and  aymetrical, 
carrying  all  the  featwi'es  of  regular  figure  veins,  others  are  narrow  and  broken 
and  marked  by  irregular  distributions  of  ore.  An  immense  amount  of  work  has 
been  done  in  this  part  of  the  country,  but  there  Las  been  too  little  concentration 
of  labor  and  much  of  it  has  been  lost.  Some  of  the  tunnels  have  a  length  vary- 
ing from  500  to  3,000  feet,  showing  that  a  gi-eai  deal  of  pereistont  work  has 
been  done.  Yet  only  in  a  few  eases  have  these  excavations  reached  the  lodes 
for  which  they  were  driven,  so  that  not  much  practical  benefit  has  been  i-eaped 
from  thoir  construction.  Besides  these  tunnels  a  great  number  of  shafts  have 
been  sunk,  being  the  more  common  method  of  prospecting  daima  here.  These 
shafts  vary  in  depth  from  a  few  feet  to  several  hundred,  some  of  them  being 
carried  down  on  and  following  the  inclination  of  the  vein.  Most  of  the  com- 
panies have  in  this  manner  been  able  to  bring  small  lots  of  pay  ore  to  the  sur- 
face, while  others,  drifting  upon  thin  lodes,  have  raised  considerable  (juantities. 
The  ore  is  usually  of  high  gi-ade,  yielding  by  mill  process  from  $40  to  $200  per 
ton,  and  in  some  cases  much  more.  That  taken  from  the  Sheba  mine  several 
years  since,  yielded  from  $300  to  $500  per  ton,  thoavei-age  being  $140-  With 
so  iai'ge  a  number  of  veins,  some  of  them  carrying  a  good  body  of  high  grade 
ores  and  displaying  evidence  of  permanency,  this  cam  hardly  fail  to  become  in 
the  course  of  a  few  years  a  productive  mining  district.  Prior  to  1867  the  annual 
shipments  of  bullion  from  Humboldt  scarcely  exceeded  $200,000,  whei-eas  the 
amount  will  be  nearly  double  that  sum  for  the  present  year,  with  the  prospect 
of  a  larger  increase  hereafter.  Much  prospecting  as  well  as  oxplomtory  labor  is  ■ 
now  being  done  in  diffei-ent  parts  of  the  connty,  and  generally  with  enconraging 
results.  Capital  Is  being  invested  more  fi-eely  than  for  several  years  past,  a 
number  of  new  miUs  are  being  put  up  and  others  projected,  while  population 
that  had  for  some  time  been  falling  off  is  ^ain  on  the  increase.  In  the  north- 
western pai-t  of  the  connty  ai^'acent  to  a  fertile  and  weU-waiered  valley,  is  situ-  - 
ated  the  Pueblo  district,  with  the  Vicksbnrg  district  a  short  distance  further 
south.  There  are  good  mines  here,  but  the  remoteness  of  the  locality,  and  the 
hosiile  disposition  of  the  Indians  there  have  retarded  their  development  as  well 
as  prevented  the  settlement  of  the  countiy.  The  only  mill  ever  erected  in  Pue- 
blo was  burnt  by  the  savages,  who  at  the  same  time  murdered  two  of  the  early 
eettlera  of  the  district  and  wounded  others.  With  the  adoption  of  more  vigoi-ous 
measures  for  the  prevention  of  these  outi-agee  there  is  a  probability  that  opera- 
tions, for  several  years  neai-Iy  suspended,  will  be  resumed  at  both  Vicksburg 
and  Pueblo.  This  valley,  in  its  general  features,  resembles  Surprise  valley, 
already  described,  only  that  it  is  more  extensive,  tjiough  not  so  ranch  settled. 
The  Black  Kock  mines  are  sitnated  in  tho  western  part  of  the  county,  some  40 
miles  south' of  the  Vicksburg  district.  The  region  about  there  is  sterile  in  the 
extreme,  being  almost  without  any  arable  or  meadow  land,  and  veiy  deficient  ip 
wood,  grasa,  and  water.  But  that  the  mines  at  this  place  are  extensive  and  val- 
uable is' now  beyond  dispute,  though  for  a  long  time  the  peculiar  appeai'anco  of 
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the  ore,  in  the  absence  of  developments  and  working  testa,  rendered  this  a  matter 
of  considerable  doubt.  Recent  crushinga  of  ore,  claimed  to  represent  average 
masses  in  these  mines,  have  tended  to  dispel  doufets  of  their  riehneea,  if  indeed 
they  may  not  be  said  to  have  established  for  them  a  high  value.  The  depoats 
here  lie  in  huge  masses  rather  than  aiTan^ed  in  ore  channels  walled  in  the  ordi- 
nary way,  ana  should  they  be  found  peraiatent  in  depth,  must  prove  valuable, 
notwithstanding  the  remoteness  of  their  locality  and  their  unfavorable   sur- 


SECTION    XIII. 

CHUECHILL   COUNTY. 

This  county  took  its  name  from  Fort  Churchill,  the  first  military  post  ever 
establisbed  in  tiiis  region,  so  called  after  an  officer  in  the  United  States  army. 
The  entire  western  half,  except  near  the  waters  of  the  Carson,  is  a  sandy  sage 
barren,  the  moat  of  it  an  absolute  desert,  over  which  are  scattered  low  ranges  of 
black  basaltic  hills.  Across  the  central  and  eastern  portions  ni»  in  a  norfli  and 
south  direction  three  high  ranges  of  mountains,  the  Silver  Hill  the  most  westerly, 
Clan  Alpine  the  centre,  and  the  See-da-yali  or  Look-out  chain  on  the  east,  each 
separated  from  the  other  by  a  broad  and  generally  barren  valley.  The  county 
contains  in  proportion  to  its  size  but  little  good  land,  the  amount  fit  for  hay- 
cutting  or  grain-raising  not  being  over  S0,000  acres  in  an  area  of  nearly  6,000 
square  miles.  This  good  land  is  nearly  all  found  along  the  Caraon  river,  or 
about  the  lake,  slongh  and  sink  formed  by  its  waters,  the  greater  portion  con- 
sisting of  natural  meailows,  kept  for  ontting  hay.  On  the  mountains  there  is  a 
scanty  growth  of  bunch  grass;  elsewhere  almost  none  at  all.  The  mountains  also 
contain  nil  the  wood  there  is  in  the  connty,  and  nearly  all  the  water  except 
that  supplied  by  Carson  river.  About  2,500  tons  of  hay  are  cut,  and  300  tons 
of  grain,  with  as  many  vegetables,  are  raised  annually.  There  are  400  horses 
and  mules  in  the  county,  and  600  cattle,  one-haif  of  them  work  oxen.  The 
popalation  numbers  about  400,  of  whom  ISOaroresidentaof  La  Plata,  the  connty 
seat.  Besides  its  auriferona  veins,  Chiwchill  contains  a  variety  of  minerals  and 
metals,  it«  western  portion,  owing  to  its  great  depression,  being  a  vast  leoeptaclo 
of  the  various  salts  distilled  from  the  drajuage  of  more  than  hSf  the  State,  The 
sink  of  the  Caraon  may  be  considered  the  grand  central  basin  of  all  northern  and 
western  Nevada;  hence,  about  it  we  find  deposited  those  alkaline,  saline,  and 
sulphm-ons  substances  with  which  most  of  the  waters  of  this  State  are  impreg- 
nated. From  the  waters  of  two  small  lakes  situated  in  the  great  desert  pliun 
west  of  Carson  sink,  tlie  carbonate  of  soda  is  so  abundantly  deposited  that  tons 
of  the  article  could  easily  be  collected  quite  pure.  One  of  these,  on  drying  up, 
wliich  it  does  every  summer,  leaves  a  thick  incrustation  of  this  salt  behind. 
Sulphur  and  the  chloride  of  soda  are  also  plentiful ;  and  two  of  the  principal  salt 
beds  in  the  State  ai-e  in  the  westers  part  oi  this  county.  Hot  springs  occnr 
at  several  places  with  many  tumuli  and  other  signs  of  extinet  thermals.  In  the 
article  on  mtihs  and  sloughs  will  be  found  some  remarks  on  those  hydrographical 
features  of  Churchill  county.  Some  10  or  12  mining  disti'icta  have  at  different 
periods  been  laid  out  within  the  bounds  of  this  county.  Silver  Hill,  situated  in 
tlie  mountains  of  the  same  name,  and  organiiiod  in  1860,  contains  some  large 
lodes  heavily  charged  with  auriferous  and  argentiferous  galena,  a  number  of  whieh 
have  been  prospected.  Considerable  work  has  been  done  in  the  district.  Its 
inconvenient  sitnation^  however,  joined  with-  a  scarcity  of  watei',  as  well  as  a 
prospective  scarcity  of  wood,  has  served  to  defeat  all  efforts  for  getting  inmiUa 
or  otherwise  bringing  the  ledges  to  a  productive  state.     Very  little  work  bt^be^jl 
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■ione  Iiere  for  tho  past  three  years,  and  latterly  there  have  been  but  few  inhabi- 
tants in  the  district.  Desert  district  is  loca,ted  in  the  northwestern  comer  of  the 
countvon  what  is  known  as  the  Forty-Mile  desert.  It  is  an  arid  dreary  timber- 
less  plain,  being  witbont  even  a  sufficiency  of  water  for  culinary  nses.  The 
lodes  are  small  and  blind,  but  lich  in  free  gold,  which  occurs  in  a  ganguo,  com- 
posed prindpaUy  of  red  oxide  of  iion,  easily  reduced ;  and  if  there  were  only  the 
ordinaiy  fatalities  for  working  {hese  mines  they  might  prove  very  remunerative. 
A  five-stamp  mill  was  built  near  them  four  years  ago,  and  though  operated  for 
a  lime  with  success  has  since  remained  idle,  the  diificulty  of  getting  wood  and 
water  suppli^  praving  too  great.  A  mill  baa  been  bmit  lately  at  the  outlet  of 
Hnmboldt  for  working  these  ores,  and  though  distant  some  14  miles  from  the 
mines,  the  enterprise  may  turn  out  profitable,  and  as  there  is  a  considerable 
amount  "of  propulsive  power  at  that  point,  these  lodes  may  yet  be  worked  exten- 
sively. In  the  Mountain  Wall  district,  sitHate  on  the  eastern  slope  of  the  Silver 
Hill  range,  a  great  many  veins  were  located  soine  five  years  ago.  The  sarfaee 
indications  bemg  good,  con^derable  work  was  afterwards  done  upon  them.  But 
the  lodes  were  found  to  be  faulty  and  uncertain,  which  led  to  the  abandonment  of 
most  of  them.  Experts  are  of  opinion  that  deeper  exploration  would  i-eaeh  perma- 
nent bodies  of  pay  ore  in  these  mines.  Three  years  ago  the  Silver  Wave  Company 
completed  at  La  Plata  a  20-stamp  mill,  at  a  cost  of  $125,00p.  They  had,  how- 
ever, failed  to  prove  their  mine  in  advance,  and  it  having  f^led  to  famish  sufficient 
pay  ore,  the  mill  after  running  for  a  short  time  was  obhged  to  stop,  and  has  been 
idle  ever  since.  About  the  same  time  another  company,  supplied  as  in  the  case 
above,  with  eastern  funds,  erected  at  Avail],  a  .few  miles  tmm  La  Plata,  a  20- 
stamp  mill,  at  a  cost  o^  $150,000,  and  although  this  has  not  as  yet  accomplished 
much  in  the  way  of,  taJti^  out  ballion,  they  are  developing  their  mines  with  a 
prospect  of  obtaining  sufficient  pay  ore  to  atai-t  tlie  mill  and  keep  It  running. 
It  is  by  no  means  certain  that  siinilai-  persistence  on  the  part  of  the  Silver  Wave 
Company  in  opening  their  ledge  would  not  be  attended  with  good  results.  With 
the  esceplion  of  the  work  doing  by  the  AveriU  Company  thei-e  are  but  few 
mining  opei-atione  now  in  progress  in  the  district.  The  history  of  operations  in 
the  Mountain  Well  district  is  so  like  that  of  those  in  Clan  Alpine,  30  miles  farther 
east,  that  it  is  unnecesaaiy  to  go  into  details  of  the  latter,  where  also,  after  but 
a  superficial  examination  of  the  mines,  a  lO-stamp  "mill  was  two  yeai's  ago  put 
up  to  run  a  few  days,  and  then  remain  idle.  Yet  there  are  unquestionably  good 
mines  in  this  district,  be&idea  plenty  of  wood  and  water  to  insure  a  cheap 
redaction  of  the  ores.  Of  the  sevei-al  other  districts  in  this  county  nothing  is 
required  to  be  said  other  than  that  many  of  them  show  enconra^ng  signs  of  pay 
ore,  though  but  little  work  has  been  done,  and  most  of  them  are  but  poorly  sup- 
plied with  wood  and  water. 
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ESMERALDA    COUNTY. 

This  county,  named  after  the  principal  mining  district  in  it,  occupies  the  sonth- 
westem  portion  of  the  State.  In  its  general  features  the  country  does  not  differ 
materially  from  most  of  that  already  described,  except  that  the  mouDtaiaa  eon- 
tsin  a  greater  extent  of  piiion  foresta  than  those  of  Humboldt,  Eoop,  or  Ohnrcbill. 
The  proportion  of  .agricultural  land,  however,  is  scarcely  gi-eater  than  in  those 
counties,  if  so  great  as  in  Humboldt.  The  mineral  productions  of  Esmeralda 
are  varied  and  abundant,  the  veins  of  gold,  silver  and  copper  being  numerous, 
often  large,  and  scattered  over  a  vast  region.  The  number  of  minmg  districts 
laid  out m  the  county,  first  and  last,  ia  so  large  that  it  would  require  consider- 
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aMe  space  to  repeat  their  names.  The  first  discovery  of  silver  lofles  w.as  made 
nesir  Aurora,  in  the  sanimer  of  1860 ;  immediately  after  which  a  large  population 
was  drawn  to  that  vicinity,  aad  for  several  yeara  minine  operations  were  carried 
OB  with  activity.  Mills  were  erected,  and  a  town  built  up  wliich  at  one  time 
contained  3,000  inhabitants.  The  prices  of  real  estato  advanced  to  extravagant 
figures,  and  mining  properiiea  were  bought  and  sold  at  rates  oot  of  all  propor- 
tion to  their  real  value.  In  the  mean  time  the  titles  to  many  of  the  leading 
mining  claims  became  involved  in  litigation,  whereby  work  was  for  the  time 
being  suspended,  and  capitalists  deten-ed  from  further  investments.  The  miUsj 
left  without  sufficient  supplies  of  ore,  ceased,  first  to  pay  dividends,  then 
expenses,  and  finally  closed  ap  altogether.  Suffering  under  these  conjoint  disas- 
ters, business  fell  off,  the  population  left,  stocks  depreciated,  and  the  Esmeralda 
mines  were  practically  abandoned  Just  at  a  time  when,  by  proper  caution  and 
good  management,  they  might  have  been  rendered  permanonljy  remunerative. 
This  occurred  nearly  four  years  ago,  and  although  matters  have  been  slightly 
improving  about  Aturora,  the  great  mining  centre  of  the  county,  .for  a  year  or 
more  past,  they  are  not  yet  restored  to  their  former  prosperous  condition.  The 
population  of  the  county,  which  in  the  summer  of  1861  numbered  about  3,000 
souls,  had  twp  years  after  increased  to  more  than  4,000.  At  pi-esent  it  does  not 
exceed  2,500,  The  principal  part  of  the  farming  and  hay  lands  are  situated  on 
the  forks  of  Walker  river.  The  foUowing  figures  indicate  sometliing  of  the 
agricultural  resources  and  pi-oducts  of  this  county:  600  horses  and  mules,  1,000 
head  of  neat  cattle,  300  sheep,  400  swine,  3,000  tons  of  hay  cut,  and  600  Ions 
grain,  be^des  a  largo  quantity  of  vegetahles  raised,  annually.  There  are  15,000 
acres  of  land  under  fence,  of  which  5,000  are  cultivated.  The  first  quarta  mill 
was  erected  at  Am-ora  in  1861,  ^nce  which  time  15  others  have  been  built  in  the 
county — 10  at  that  place,  one  in  the  Columbus  district,  two  at  Silver  Peak,  one 
at  Piiie  Ci-eek,  and  one  at  Red  Mountain,  Besides  these  there  are  several  in  the 
Bodie  and  other  districts  adjacent,  generally  spoken  of  as  being  in  Esmeralda, 
though  really  inCalifomia,  These  mills  carry  200  stamps,  aU  told,  and  will 
have  cost,  when  that'  now  in  process  of  building  at  Silver  Creek  is  completed, 
about  #600,000.  The  most  of  those  at  Am'ora  having  been  put  up  ib  186a-'63, 
when  labor  and  material  were  high,  cost  considerably  more  than  similar  estab- 
lishments would  at  present.  After  the  building  of  the  first  mill  at  that  plaee 
the  shipments  of  bullion  from  the  county  steadily  increased  for  several  years, 
imtil  they  reaehed  neai-ly  #1,000,000  for  1864.  l\'om  this  time  they  fell  off 
heavily  for  two  yeais,  but  are  now  again  on  the  increase,  and  there  is  reason  to 
believe  they  will  be  steadily  augmented  for  years  to  come.  In  addition  to  the 
troubles  already  mentioned,  the  millmen  at  Aurora  experienced  the  further  diffi- 
culty of  having  in  some  cases  a  rather  refractory  class  of  ores  to  deal  with ;  many 
of  the  ledges,  also,  which  had  prospected  feirly  in  the  creppings,  fwled  to  yield 
any  large  bodies  of  ore  at  greater  depths.  In  some  cases  the  exposed  poiiion  of 
the  ledges  here,  and'  even  the  quarta  boulders,  of  which  there  were  many  lying 
loose  on  the  surface  of  the  groimd,  were  found  to  be  heavily  charged  with  the 
sulphnret  of  silver.  Much  free  gold  was  also  found  in  several  of  the  veins  and 
occasionally  in  the  earth  adjacent,  all  of  which  leading  to  the  belief  that  an 
abundance  of  pay  ore  could  bo  easily  and  certainly  obtained,  a  number  of  large 
and  costly  mills  were  erected  in  advance  of  mining  developments,  many  of  them 
to. meet  with  subsequent  embarrassment  and  often  to  remain  idle  for  want  of  ore. 
This  district  also  suffered  severely  from  excessive  speculation  in  mining  stocks 
and  properties,  much  of  it  brought  about  through  very  questionable  agencies 
and  modes  of  procedure,  the  odium  of  which,  extending  beyond  the  guilty  instru- 
ments, attached  to  the  mines  themselves,  thus  discouraging  the  work  of  explora- 
tion and  bringing  them  into  disrepute.  Within  the  past  two  years  parties  con- 
versant with  the  geology  of  the  mineral  veins  in  this  distriot,  and  well  posted  as 
to  previous  opei-ations,  satisfied  that  the  principal  cause  of  faiime  was  to  be  found  ,  1.^ 
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in  the  siiperfieial  and  insufficient  oiiaracter  of  the  explorations  before  caiTieil  on, 
have  commenced  a  seiies  of  deep  prospecting  ehafts  on  a  number  of  the  more 
promising  ledgea  at  Aurora,  with  a  view  to  prosecuting  them  to  determinate 
results.  In  several  cases  these  operations  have  already  been  crowned  with  com- 
plete or  partial  success,  in  one,  at  least,  that  of  the  Juniata,  a  vein  well  charged 
with  pay  ore  having  been  developed  at  no  great  depth  beneath  the  surface,  a 
circumstance  that,  besides  euconra^ng  those  engaged  in  siiiiilar  works  to  perse- 
vere, will  be  likely  to  lead  to  the  initiation  of  other  enterprises  directed  to  the 
accomplishment  of  the  same  end.  Stimulated  by  tliese  results,  business  has 
begun  to  improve  in  Aurora,  and  mining  enterprise  has  everywhere  received  a 
wholesome  impetus  throughout  the  county.  Some  of  these  prospecting  shafts 
are  already  down  several  hundred  feet,  and,  being  supplied  with  efficient  hoisting 
works  and  directed  by  parties  of  experience  and  energy,  are  progressing  favor- 
ably. The  ore  in  this  district  is  a  sulphuret  of  silver,  much  of  it  canying  a  per- 
centage of  gold,  either  free  or  in  combination  with  other  metals  and  minerals. 
Taken  as  a  mass,  it  is  of  high  grade,  yielding  from  one-third  to  one-half  more 
bullion  than  that  from  the  mines  about  Virginia  City  and  Gold  Hill.  Most  of 
the  ore  raised  at  Aurora  yields  by  wull  process  from  $40  to  $70  per  ton,  $50 
being  perhajis  a  fiur  average ;  while  the  cost  of  reduction  is,  or  might  be,  less 
than  at  those  places,  wood  being  considei-ably  cheaper.  The  only  trouble  seems 
to  be  the  insufficiency  of  the  ore  supply,  and  this,  as  above  stated,  may  be  con- 
sidered in  a  fair  way  of  being  overcome.  Wood  costs,  delivered  at  the  mills  in 
Aurora,  about  $6  per  cord — a  little  less  in  most  of  the  outside  districts  in  the 
county — a  price  that  cannot  be  mateiially  advanced  for  some  years  to  come, 
owing  to  the  abundance  of  pinon  in  the  vicinity  of  the  principal  mines.  In  the 
proximity  of  the  latter  to  good  agricultural  districts  a  further  guarantee  is  had 
ngfdnsf  exorbitant  demands  for  grain  and  many  other  staples  of  sulisistence. 
Ihe  only  towns  in  Esmeralda  county  of  any  sizU  are  Aurora  and  Pine  Grove, 
the  formei',  the  coimty  seat,  containing  a  population  of  about  1,S00,  and  the  latter 
of  about  300.  There  are  two  saw-mills  in  the  county  capable  of  cutting  about 
10,000  feet  of  lumber  per  day,  _and  a  large  extent  of  toll-roads,  some  porrions 
of  which  have  been  built  at  heavy  expense.  Lying  in  a  northerly  and  easterly 
direction  from  Am'ora,  and  distant  from  10  to  30  miles,  aro  several  mining  dis- 
tricts, all  of  which,  having  had  their  day  of  popularity,  generally  resting  on 
misappreheuKon  or  a  hasty  inspection  of  their  claims,  are  now  nearly  depopu- 
lated. Of  these  the  Walker  ifiver.  Lake,  Cornell,  Desert,  East  Esmeralda, 
Masonic,  and  Van  Horn  form  the  most  notable  examples.  In  some  of  these  are 
promising  veins,  and  in  nearly  all  much  work  has  been  done,  yet  generally 
without  such  decisive  results  its  to  secure  capital  for  the  erection  of  mills  or 
to  warrant  continued  operations.  In  the  Wilson  district,  situated  in  the  Tol- 
look  mountains,  40  miles  north  of  Aurora,  were  discovered  in  the  summer  of 
1866  a  number  of  auriferous  lodes,  several  of  which,  having  since  been  par- 
tially developed,  are  likely  to  prove  valuable.  Here,  within  the  present  yeai',  a 
considerable  town— Pine  Grove— has  been  built  up,  a  number  of  arrastras  driven 
by  steam  and  a  10-stamp  ste^n  quartz  mill  have  been  erected,  and  another  mill 
of  larger  size  pfuiially  completed.  The  lodes  are  of  feir  average  size,  some  of 
them  large,  from  10  to  20  feet  thick,  and  as  a  general  thing  show  signs  of  per- 
manency. So  far  as  opened  they  display  regular  walls  and  linings,  with  other 
evidences  of  true  fissure  veins.  The  exploratory  works  consist  of  shafts  and 
tunnels,  some  of  the  latter  nearly  1,000  feet  long  and  several  of  the  shafts  over 
100  feet  deep,  From  these  excavations  and  fi-om  open  cuts  on  the  lodes  a  quan- 
tity of  ore-bearing  quaitz  has  been  extracted,  a  portion  of  which  has  been  crushed 
with  good  results,  the  greater  part  being  still  retaJned  awaiting  better  facilities 
for  reduction.  The  gangue  consists  of  an  ochi-eous  quarta,  much  of  it  easily 
pulverized  from  partial  decomposition.  The  j«eld  of  the  ores  so  far  reduced  has 
mn  from  $30  to  $90  per  ton,  worked  by  simple  settling  tub  and  blanket  process. 
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The  gold  in  generally  (diffused  thronghont  tho  vematone  and  ia  exti-cmcly  pure, 
Vicing  917  fine  and  wortli  within  a  fi-action  of  $1S  per  ounce.  There  is  saffipient 
water  near  the  mines  for  the  use  of  several  largo  steam  mills,  Walker  river, 
eight  miles  distant,  to  which  there  ia  a  good  i-oad  with  a  descending  grade,  also 
supplying  a  large  propulsive  power.  The  mountains  throughout  the  district  are 
covered  ■with  forests  of  pinon,  rendering  the  enpply  of  fuel  at  cheap  rates  certain 
for  some  years.  These  mines  aie  a«ceseible  over  good  wagon  roads  fi-om  Cali- 
fornia, and  in  the  vicinity  of  a  produotive  agricultaral  district,  with  fine  timber 
lands  but  40  miles  distant,  conditions  that  must  tend  greatly  to  fecilitate  their 
development.  In  the  Washington  district,  20  miles  south  of  Pine  'Gi-ove,  a 
number  of  argentiferous  veins,  carrying  also  copper,  galena,  and  antimony,  were 
discovei-ed  in  the  early  part  of  the  present  year,  some  of  which  have  since  been 
prospected.  A  10-stamp  8t«am  mill  for  the  reduction  of  the  ores  has  lately  been  put 
up  in  the  dJstiiot,  whei'e  thei'e  are  now  about  150  men  at  work  on  the  mines.  The 
lodes  are  of  good  size,  and  cany  ore.  which,  from  the  limited  tests  made,  it  is 
thought  will  yield  well  by  mill  process.  The  sitnation  of  this  district  and  the 
supply  of  wood  and  wat«r  are  much  the'same  as  of  the  Wilson  district.  A  good 
deal'of  ore  is  now  out  Ijiug  on  the  dumps  awaiting  means  of  reduction.  Bunch 
grass  is  abundant  throughout  all  this  region,  and  as  the  climate  is  mild,  but  litfle 
snow  felling  in  the  winter  except  on  the  higher  monntains,  stock  keep  in  good 
condition  the  year  through  without  fodder.  Ranmng  li-om  30  to  50  miles  ia  a 
southeast  direotion  ftom  Aurora,  and  lying  parfly  in  California,  are  the  Hot 
Spring,  the  Blind  Spring,  and  the  Montgomery  distiicts,  discovered  io  1664, 
since  which  time  a  considerable  amount  of  ore  has  been  extracted  from  some  of 
the  lodes,  though  but  few  well-planned  or  persistent  efforts  appear  to  have  been 
made  looking  to  a  systematic  development  of  the  mines.  Some  of  this  ore  has  been 
sent  to  San  Francisco  for  sale  or  reduction;  a  small  quantity  has  been  beneflciated 
at  tho  mines,  while  a  large  amomit  remains  on  the  dump  piles  undisposed  of.  A 
difSculty  with  many  of  the  lodes  in  these  districts  i^  the  want  of  well-defined 
ore  channels,  the  deposits  ocqmiing  more  in  the  shape  of  pockets  or  bonanzas 
than  of  regular  strata,  and  hence  defldent  in  conUnnityand  perastenco  in  depth. 
These  bunches,  however,  are  frequently  large,  and  being  easily  broken  out,  can 
usually  be  mined  with  a  remarkable  pi-ospect  of  profit.  Most  of  the  ore  here  k 
an  ai'gentiferons  galena,  the  large  percentage  of  base  and  refiwitory  metals  it 
contains,  of  which  manganese,  antimiony,  and  copper  are  the  principal,  render- 
ing smelting  necessary,  not  more  than  30  per  cent,  of  the  fii-e  assay  being  saved  ■ 
by  ordinary  modes  of  reduction.  Some,  however,  is  rich  in  silver,  yielding, 
where  thoroughly  ti-eated,  from  S300  to  $500  per  ton,  selected  lots  tnniing  out  a 
great  deal  more.  Two  small  mills  and  a  number  of  smelting  furnaces  have 
been  put  np,  which,  considering  their  limited  capacity,  have  made  a  fair  turn-out 
of  bullion.  These  districts  are  moderately  well  supplied  with  wood,  grass,  and 
water,  Montgomery,  containing  an  abundance  of  piiion ;  and  the  opinion  may  be 
expressed  that  with  the  aid  of  capital  and  skilled  labor  a  thrifty  mining  business 
may  yet  be  established, 

Oolnmbus  district,  situate  about  50  miles  east  of  Aurora,  and  the  same  dis- 
tance southeast  of  Walker  lake,  is  another  of  the  more  noted  mining  centres  of 
Esmeralda  county,  at  least  so  far  as  the  possession  of  numerous  lodes  is  con- 
cerned. The  developments  have  not  been  extensive.  Adjacent  to  this  are 
several  other  districte,  the  most  of  which  have  been  too  little  explored  to  justify 
notice,  though  all  contain  metalliferous  veins  of  either  the  precious  or  useful 
metals  and  often  of  both.  But  little  work,  however,  has  been  performed  in  any 
of  them,  and  they  ai-e  mostly  deficient  in  wood  and  water,  which  latter  is  also 
the  case  in  the  Columbus  district.  Here,  however,  a  nnmber  of  the  veins  have 
been  partially  prospected  and  ■  working  tests  made  of  the  ores,  which  have  gen- 
erally yielded  good  returns.  Tlie  ledges  are  mostly  in  the  hands  (tf  men  of  small 
means,  while  Uie  remoteness  of  the  district  has  prevented  it  from  being  visited  .  |  , 

23  .y^ 
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by  strangers  and  perhaps  from  attracting  the  attention  it  deservea.  Certain  it  ia 
the,  lodes  are  of  fail-  dimensioua,  some  of  them  very  strong  and  marked  by  reeu- 
lai-  walls  and  well-stocked  ore-channels.  The  top  ore  consists  largely  of  chlorides 
mixed  with  sulphurets,  often  exhibiting  a  little  free  gold  and  native  silver ;  the 
accompanying  metals  are  copper  and  lead.  Varioas  crushings  of  small  lots, 
some  of  which  it  is  clMmed  were  not  closely  worked,  have  given  proceeds  ranging 
from  $50  to  1200  per  ton,  a  good  result  considering  the  qtiantity  of  ore  of  this 
class  that  can  easily  be  obtained ;  so  tLat  the  prospect  is  not  unfavorable.  The 
oountry  here  is  ragged  ajid  genei'ally  barren,  consisting  of  high  hills  and  mountains, 
interspersed  with  sandy  plains  and  salt  beds.  The  mountains  are  scanned  with 
volcanic  outflows  and  masses  of  basalt,  intermingled  with  trachy  tie  rock  and  dikes 
of  trap,  indicating  a  period  of  great  upheavals  and  disturbance  of  the  earth's 
crast.  Along  the  flanks  of  the  volcanic  breaks  poilaons  of  the  original  metamor- 
phio  and  stratified  rocks  are  found  traversed  and  seamed  in  many  cases  by  the 
metallic  bearing  veins  of  gold,  silver,  copper,  lead,  and  iron.  The  elevated  por- 
tions of  this  distaict  consist  of  a  northeasterly  extension  of  the  "White  Mount^n 
range,  which  a  short  distance  to  the  southwest  rises  to  a  height  of  10,000  feet,  their 
tops  and  noi-them  slopes  being  covered  a  good  portion  of  the  year  with  snow. 
A  small  town  containing  some  200  inhabitants  has  been  settled  nearthe  principal 
mines,  distant  from  which  about  eight  miles  are  forests  of  pinon.  There  is  but 
little  wood  in  tlie  immediate  vicinity.  A  number  of  extensive  salt  deposits  exist  in 
the  district,  from  which  this  turiele  can  be  obtained  quite  pare  and  at  small  cost. 
One  of-  these  salt  beds  is  estimated  to  cover  an  area  of  30  square  miles.  Hay 
and  other  agricultural  products  can  he  procured  from  Fish  Lake  valley,  a  fertile 
farming  district  20  miles  eontheast  of  the  mines,  at  wliich  place  several  hundred 
tons  of  hay  were  cut,  and  considerable  quantities  of  grain  and  vegetables  were 
r^sed  the  present  year.  While  springs  and  sti-eams  are  scarce,  water  can  be  found 
in  many  places  by  digging  to  a  moderate  depth,  though  it  is  often  slightly  brackish. 
A  fonr-stamp  steam  mill  has  recently  been  put  up  in  this  district  and  is  now  ope- 
rating with  satisfactoiy  results.  Another  and  hu-ger  mQI  is  about  being  erected, 
creating  a  probability  that  the  buMuess  of  mining,  long  dormant,  will  soon 
be  prosecuted  with  energy.  The  Silver  Peak  district  lies'  about  90  miles  a  little 
sonth  of  east  from  Aurora,  the  great  salt  bed  of  this  region,  covering  over  40 
square  miles,  bordering  it  on  the  east,  and  the  Ked  Mountain  district  on  the  west. 
The  lodes  in  these  districts,  taken  in  connection  with  the  vast  impi-ovements  con- 
templated and  in  pi-ogi-^s,  a  portion  of  tiera  completed,  render  this  a  promising 
and  important  mining  locality.  The  metalliferons  lodes  mt3  numei'ous,  and,  as 
shown  by  working  tests,  well  charged  with  the  precious  metals.  Those  in  the  Silver 
Peak  district  are  for  the  most  part  ai^ntiferous,  wliile  the  Eed  Mountain  veins  ai'e 
chiefly  gold-bearing.  All  the  valnablc  lodes,  so  far  as  discovered  in  these  two 
districts,  are  now  owned  by  the  Great  Salt  Basin  Mining  and  Milling  Company, 
who  are  proceeding  to  develop  them  with  skill  and  energy.  The  firat  discovery 
and  location  of  mineral  lodes  in  this  region  was  made  at  Red  Mountain  in  1863, 
which  having  been  followed  up  the  next  year  by  the  ei'ection  there  of  a  small 
tiiree-stamp  mill,  the  value  of  the  auriferous  veins  at  that  place  was  soon  estab- 
lished. The  same  year,  (1864,)  the  Silver  Peak  mines  were  discovered,  and 
here  a  10-stamp  mill  was  built  in  the  fall  of  1865,  which  after  inmning  for  a 
short  tiine  with  moderate  success  suspended  for  repairs,  but  never  after  resumed 
operations,  the  owners  having  disptaed  of  it  in  common  with  theli-  mining  proper- 
ties to  a  company  of  eastern  capitalists,  the  same  who  are  now  proceeding  to 
work  the  mines  on  a  liberal  and  extended  scale.  The  present  property  of  this 
company  in  these  districts  consists  of  about  a  hundi-ed  different  lodes,  some  of 
them  of  good  size  and  supposed  value,  a  10-stamp  mill,  intended  to  reduce  ores 
without  roasting,  as  practiced  at  Guld  HDl  and  Virginia,  or  for  testing  them  and 
ascertaining  tlio  best  methods  for  their  reduction,  a  three-stamp  mill,  operating 
ontlie  am'Sfcrous  ores  at  Eed  MountMn,  and  a  1.000  acre  traet  of  pinon  forests 
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lying  adjacent  thereto  and  embracing  tlie  best  lands  of  this  kind  in  the  country, 
together,  witi  numerous  improvements  in  the  shape  of  shops,  corrals,  stables, 
offices,  storehouses,  and  buildings  for  workmen.  On  the  laargin  of  the  Great 
Salt  bed,  adjacent  to  their  principal  mines,  ami!  a  large  spring  of  fi-esh  water,  a 
site  has  been  secured  for  a  mill  and  all  attendant  uses.  On  tfis  spot  a  fii'st-class 
mill  is  now  being  erected,  most  of  the  lumber,  machinety,  and  other  material 
being  on  the  ground.  This  establishment,  which  it  is  intended  shall  be  complete 
in  all  its  appointments,  wUl  start  with  20  stamps  at  first,  to  which  others  will 
probably  be  added,  the  intention  being  that  60  stamps  shall  be  runnmg  theie 
before  next  summer.  Among  the  improvements  projected  by  tins  company  is  a 
system  of  railways,  embrawng  a  main  tnmk  running  to  the  centre  of  then  pnn 
cipal  claims,  to  he  extended  to  the  most  distant  In  Red  mountain  and  having 
branches  I'amifyiiig  throughout  both  districts.  This  railway  will  tenninate  at 
their  principal  mill,  and  over  it  all  their  ores  will  be  transpoirted,  dispensing  with 
the  neceswty  for  teajn-hauling  almost  entirely,  and  thereby  effecting  a  great 
economy  in  current  expenses.  As  justly  remarked  by  Mr.  J.  E.  Clayton,  a  well- 
known  engineer,  after  a  careful  examination,  the  property  of  this  company  con- 
stitutes a  J^voi-able  combination  of  available  resom-ces  and  local  fiicilities.  With 
tbeir  plans  cairied  out  they  will  probably  be  table  to  mine  and  reduce  their  ores 
at  a  profit.  In  the  quantity  of  average  grade  ores  and  easy  transportation  to 
their  mills — the  prime  iM^ents  of  cheap  reduction,  water,  salt^  and  fuel  close  at 
hand,  and  a  good  agrionltm"al  district,  Fish  Lake  valley,  not  far  distant — are 
supplied  some  of  the  necessary  i-oquisites  of  a  promising  mining  enterprise. 
Experience  thus  far  had  encourages  the  hope  that  these  investments  will  prove 
remunerative. 


SECTION    IV. 

LINCOLIf   COUNTY. 

This  county,  named  after  the  late  President  Lincoln,  was  erected  from  Nye 
county  by  act  of  the  State  legislature  at  its  last,  session.  Its  boundaries  are  as 
follows;  b^inning  at  the  Red  Bluff  springs,  about  15  miles  oast  of  the  Keville 
district,  and  running  thence  east  to  the  State  line,  which  it  follows  to  the  south 
bouudaiy  of  the  line  separating  it  from  Arizona,  along  which  it  runs  west  until 
it  reaches  a  point  due  south  of  Bed  Bluff,  and  thence  north  to  the  latter  place. 
It  occupies  the  extreme  southeastern  comer  of  the  State,  and  does  not  difier 
materially  in  its  physical  features  and  natural  productions  iroxa  the  adjacent  por- 
tions of  Nye  county,  elsewhere  described.  The  country  is  corrugated,  like  that 
farther  north  and  west,  by  alternating  ranges  of  mountains  and  valleys,  the  former 
lofty  and  covered  wi^  a  apajse  growth  of  bunch  grass,  with  nnmeixius  small 
streams  of  water  and  patches  of  pinon  and  occasionally  larger  timber,  while  the 
latter  cont^ns  a  number  of  fertile  spots  on  which  hay  can  be  out  from  the 
native  grasses  and  good  crops  of  gnun  rmsed  with  the  aid  of  irrigation.  The 
county  seat  has  for  the  present  been  fixed  at  Hioo,  the  principal  settlenient. 
The  county  is  now  fully  organized,  having  a  full  set  of  officials  and  consti- 
tuting the  ninth  judicial  district  of  the  State.  The  first  discoveiy  of  wlver- 
bearing  lodes  in  this  region  was  made  about  three  yeai-s  ago,  since  which  time 
a  population  of  several  hundred  has  been  gathered  there,  though  as  yet  no 
great  amount  of  work  has  been  done.  Many  of  the  mountain  ranges  are  found 
to  contain  metalliferous  veins  of  greater  or  less  magnitude  and  value,  but  tlie 
most  valuable  so  far  as  discovered,  and  the  only  ones  yet  at  all  developed,  are 
situate  in  the  Pahranagat  district,  in  the  eastern,  part  of  the  county, :' 
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range  known  aa  Quartz  mountain,  its  altitude  liemg  aliont  11,000  feet.*  The 
geographical  position  of  this  district  is  nearly  in  37°  37'  north  latitude,  and 
112°  west  longitude.  The  principal  roineral  depoata  are  found  in  a  Lelt  about 
five  milea  long  and  two  wide,  Htreb3hiiig  across  the  foot-hills  and  spars  of  the 
mountain.  This  belt  contains  several  distinct  syBtems  of  lodes,  all  bearing 
the  features  of  true  fissure  veins,  having  smooth  and,  in  places,  striated  walls 
with  clay  linings.  They  are  of  medium  size,  many  of  them  cropping  boldly 
and  traceable  for  a  good  distance.  The  country  rock  is  principally  a  meta- 
morpliio  limestone,  the  sb-atification  greatly  distm'bed.  The  ores  on  the  sur- 
face are  associated  with  copper  and  argentiferous  galena,  and  show  by  assay 
a  pei'centage  of  silver  varying  from  $50  to  $2,500  per  ton.  The  vein  stone  is 
quartz  and  calspar,  carrying  iron,  zinc,  and  manganese,  rendering  reduction 
somewhat  troublesome,  and  necessitating  roasdng  as  a  general  thing,  or  a  resort 
to  smelting  whore  the  snlphm'et  of  lead  prevails.  After  roasting  the  ores  are 
tractable,  rendering  amalgamation  easy  and  ^ving  bullion  from  800  to  900  fme, 
there  being  bnt  little  gold  present.  Some  of  the  copper  ore  here  assays  as  high 
as  50  per  cent,  of  metal,  making  it  probable  that  it  will  yet  be  of  economic 
value  when  better  facilities  for  its  transportation  elsewhere  are  extended  to  this 
region.  The  veins  are  for  the  most  part  well  situated  for  extinction  of  their 
contents,  with  available  ores  accessible  from  the  start.  The  mountains  adjacent 
to  these  mines  are  tolerably  well  stocked  with  piHon  and  juniper,  but  water  is 
not  abundant,  in  consequence  of  which  all  reduction  works  ivill  probably,  for 
the  present  at  least,  be  located  in  Pahranagat  valley,  12  miles  east  of  the  mines, 
where  the  mountain  benches  afford  good  loill  sites,  with  plenty  of  water  issuing 
ft'om  several  springs.  Thirty  miles  east  of  Pahranagat  are  found  groves  of 
tambei'  suitable  for  making  a  fair  article  of  lumber.  Many  of  the  ranges  farther 
west  also  contain  similai'  trees,  a  species  of  white  pine,  with  some  fir. 

The  climate  of  this  region  Js  milder  than  its  geographical  position  and  eleva- 
tion—-over  7,000  feet — would  indicate,  the  atmosphere  being  tempered  by  the 
warm  current  of  air  from  the  Gnlf  of  Califoraia,  flowing  up  the  valley  of  the 
Colorado.  Pahranagat  valley,  which  is  35  miles  long  north  amd  south,  and  10  wide, 
contains  about  80,000  acres  of  natural  meadow  land,  or  of  soil  that  can  be  rendei'cd 
arable  by  in'igation.  Most  of  this  will  grow  crops  of  grain  and  vegetables,  that 
coltivated  there  the  present  yeai'  having  yielded  largely.  Until  the  population 
becomes  numerous,  enough  of  hay,  grain,  and  vegteables  can  be  grown,  to  meet 
local  demands;  afterwards  supplies  can  be  drawn  from  the  Mormon  settlements 
not  far  distant  to  the  southeast,  and  from  wliioh  grain  is  now  brought  and  sold 
in  the  valley,  at  six  cents  per  pound;  flom-  at  10  cents,  and  beef  at  15  cents. 
Eico  is  but  ]  35  miles  fi-om  CallviUe,  at  the  so-called  head  of  navigation  on  the 
Colorado  river;  that  is,  as  the  wagon  road  now  runs,  which  can  probably  be 
reduced  to  100  miles,  rendering  it  posaibe  that  goods  and  machinery  may  yet  i-each 
this  region  through  tiat  channel.  There  is  now  one  five-stamp  mill  completed, 
with  two  others  of  larger  capacity  imderway,  in  this  district.  The  fli'st  not 
having  facilities  for  roasting  the  ores,  failed  in  the  eai-lier  efforts.  Fumades 
iiaving  been  bnilt,  with  which  also  the  new  mills  are  to  be  supplied,  no  further 
ti-ouble  in  saving  the  metal  is  apprehended,  and  there  is  now  a  fair  prospect  that 
the  more  extended  operations  about  to  be  initicted  will  prove  remunerative  to 
s  of  this  distant  region. 

*See  tiecUon  ob  eastern  Nerada,  Faliranagat  district. 
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SECTION  IV  I. 
THE  COMSTOCK  LODE. 
Tlic  mining  interest  in  Storey  county  centres  almost  esolns'ively  in  the  Oom- 
Bt«ck  lode.  Not  tbat  it  is  the  only  silver-bearing  lo(!e  in  tte  aiatrict,  Imt 
the  others  which  are  worked  yield  bo  small  a  proportion  of  the  bullion  produced 
ae  almost  to  be  ovei-shadowed  by  their  great  neighbor.  The  Comstock  lode 
may  be  called  the  "mother  vein  "of  the  district,  but  both  to  the  east  and  the 
west  of  it  lie  veme  which  raas  become  at  no  distant  day  valuable  property.  Of 
these  the  New  Brunswick  lode,  on  which  are  located  the  St.  John,  Occidental, 
and  other  mines,  is  worthy  of  most  attention,  not  only  from  its  steatly  yield  of 
bullion,  but  on  account  of  its  peculiar  veinstone.  The  usual  gangue  in  the 
Comstock  lode  is  quartz;  in  the  New  Branswick  it  is  almost  entu'ely  carbonate 
of  lime,  an  analysis  of  the  rook  shoiriag  the  following  composition : 

Gold .0016  (»CS 

Silver 025U  10  98. 

Poroiide  of  iron 1.6370 

Peroxide  of  mangftneso .  2^0 

Aluminft .7750 

Carbonatfloflime 63.7240 

Sulphur 0050 

Chlorine Traces. 

Silica laaiOO 

Loss 3334 

100.0000  16  00 

This  analysis  shows  less  than  the  usual  amount  of;  the  precious  metal,  the  mine 
at  present  yielding  about  30  tons  of  ore  daily,. of  an.averag.e  value  of  about  125. 

In  the  southtsrn  part  of  Giold  Hill  are  many  small  veins  or  dopoats  of.  decom- 
posed quartJi  and  lime,  yielding  gold,  worth  about  SiO  an  ounce;,  these  veins  are 
worked  chiefly  by  private  imiividualson  a  small  scale,  and  furnish  employment 
for  several  arrastras  in  Gold  caSon.. 

But,as  before  stated,  the  mining. interest  centres. chiefly  in  the  Oomstook  lode:. 

In  the  preliminary  report  a  lai'ge  amount  of  information  was  furnished  reiar 
live  to  the  general  features  of  this  district  and  its  mining  resources.  To  avoid 
repetition  the  remarks  in  the  present  report  will  he  confined,  mainly  to  the  condir 
lion  of  the  lode  at  this  time.  In  order  to  preserve  continuity, however,, it  will  bo 
necessary  to  go  over  some  of  the  ground  already  traversed. ,  For  condse  descrip- 
tion tho  subject  is  divided  into  separate  headings. 

Chabactee  of  the  Comstock.  Lode.t — The  Comstock  lode  runs  along  the 
eaatemslopeof  the  Washoe  moontainSj.at  the  foot  of  Mount  BavJd9on,.its  loftiest 
summit.  Its  outcrop  is  not  by  any  means  continuous,  consisting  of.pai-allel  belts 
of  quartz,  extending  &om  east  to  west,  in  some  placesnearly  1,000  feet,  which 
show  themselves  chiefly  on  the  tops  of  the  spni's,  running  down  from  the  main 
ridge.  The  western  of.  these  quartz  seams,  being  of  a  hM-d  ciystalline  texture, 
form  the  most  prominent  outcrops,  but  experience  has  shown  them  to  be  of  less 
value  than.tlie  eastern  bodies,  wliich  Irom  their  different  composition  have  been 
moM  eawly  disintegrated,  and  are  often  covered  up  by  the  debris  fi-om  the  higher 
and  steeper  portion  of  the  mountain. 

Length  op  Lodis. — The  vein  has  been  more  or  less  thoroughly  esplored, 
(see  table  of  mines  in  preliminary  report,  pages  72  and  73,)  and  its  continuity 
established  by  undei'gi'ound  workings  for  a  length  of  about  three  and  a  half 
miles,  though  the  productive  portion  forms  but  a  small  proportion  of  the  whole, 
as  baiTen  spots  of  great  extent  intervene  between  the  bonanzas  or  ore  bodies. 

Strike  of  Lode. — Its  "Btriko"orconrse,.'4s  shown  by  the  exposure  of  tho  west 
wall,  in  numerous  places,  is  nearly  magnetic  north  and  south,  (north  16"  E.  by 
true  meridian.)  iOOqIc 
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Enclosing  Rocks. — Bat  little  if  any  douM  now  remains  that  the  Comstock 
IB  a  trae  Ssaure  vein.  The  enclosing  rock  on  the  east  throngliont  its  entire  length 
as  for  as  known  is  "propylit«,"  a  species  of  porphyiy,  varying  much  in  its 
appearance  at  different  points,  as  the  crystallization  is  coai-ser  or  finer,  and  deeom- 
posdtion  more  or  less  advanced.  The  oountiy  rocks  on  the  west  vary  considerably. 
On  the  slopes  of  Mount  Davidson  and  Mount  Batler  it  is  sienite;  north  of  this 
propylite  occurs  on  both  sides ;  while  in  southern  Gold  Hill  vaiious  metamorphio 
rocks  oocm-  on  tlie  western  side. 

"WiBST  Wall. — The  west  wall  of  the  lode  is  separated  irom  the  country  rock 
by  a  ivell  defined  clay  selvage,  and  msuntains  a  remarkaby  nnifoim  dip  of  about 
3^°  or  40°  to  the  eastward  at  the  sur&ce,  gradually  inci^easing  to  abont  45', 
which  it  maintains  to  the  lowest  depths  hitherto  explored.  The  east  wall  near 
tlie  surface  lias  a  false  dip  to  the  westward,  gradually  becoming  vertical,  and  at 
.a  depth  of  400  or  500  feet  turns  to  the  eastwai-d,  and  continues  down  more  or 
less  parallel  with  the  west  wall.  Owing  to  the  flat  dip  of  the  lode  this  eastern  or 
hanging  wall  is  less  clearly  marked  than  the  western  or  foot  wall,  foquently 
di-opping  down  on  or  near  the  fool  wall.  When  this  is  the  case,  another  clay 
is  nenaUy  found  to  the  eastward,  and  this  sfxocture  will  probably  continue  for 
an  indefinite  depth.  Developments  appeal-  to  show  it  to  be  m<rat  frequent  where 
the  walls  of  the  lode  approach  each  other  rapidly. 

Width  of  Lode. — The  jaws  of  the  fissure  at  the  surface,  as  before  stated,ftre 
fix>m  500  to  1,000  feet  apart,  gradually  approaching  each  other-  in  depth  until  the 
fissure  is  redueed  to  an  average  width  of  150  feet.  This  is  not  maintained,  how- 
ever, with  any  regularity.  The  west  wall  maintains  a  tolerably  BtiMght  coru-se, 
though  conforming  to  some  extent  to  the  general  direction  of  the  mountain  range; 
but  the  eastern  days  are  full  of  sinuosities,  which  produce  in  the  vein  a  series  of 
swells  and  nips.  In  Virginia  these  are  very  strongly  marked,  the  nips  tisually 
Occnrring  where  the  lode  intei-sects  a  ravine,  and  the  swells  coiTCsponding  to  the 
prominent  spurs  of  the  mountain.  One  of  the  best  illastrations  of  this  structure 
occurs  in  the  ground  owned  by  the  Savage,  Hale  and  Norcross,  andChollJir- 
Potosi  Mining  Companies.  At  the  north  line  of  the  Savage  mine  the  clays, 
inclading  what  is  genei-ally  termed  the  vein,  are  probably  about  100  feet  apart. 
Going  southward  they  diverge  to  a  width  ofSOOfeetorupwards,  again  contracting 
t»  the  sonthward,  rapidly  at  fii-st,  Knd  then  more  gradually,  until,  at  a  point  in 
ithe  £)hollar-Potosi  mine  1,900  feet  south  of  the  starting  point,  the  vein  matter 
.induded  between  the  same  clays  is  not  more  than  30  feet  in  ihidtness,  and  con- 
^fflSts  prindpally  of  an  in-egular  clayey  mass,  caused  by  the  union  of  several  seams 
of 'day,  which  show  themselves  in  the  vein  to  the  northward.  This  great  swell 
of  the  eastern  clay  unites  the  clay  bounding  two  subordinate  swells,  *>anning 
at  the:same  time  what  was  supposed  to  be  a  nip  of  the  vein,  and  recent  develop- 
ments render  it  probable  that  days  will  yet  bo  found  to  the  oast  of  apparent 
contractions  of  the 'lode,  uniting  the  swells  which  bound  them  to  the  north  and 
sonth.  The  importance  of  thoroughly  underetanding  this  feature  of  the  lode 
will  become  apparent  when  the  difficulties  of  exploring  the  Comstock  lode  Come 
under  consideration. 

Filling  of  the  Vein. — It  must  not  be  supposed,  however,  that  the  whole 
of  this  immense  fissure  is  filled  with  valuable  ore.  Near  the  surface  the  aggre- 
gate thickness  of  the  quartz  seams  is  in  many  places  not  more  than  five-sixths 
of  the  total  width  of  the  lode.  There  are  points  where  developments  show 
upwards  of  150  feet  of  qu-ortz,  occurring  between  the  days  without  any  inter- 
mixture of  .fordgn  matter,  but  whea  tins  is  the  case  the  mineral  is  disliibuted 
tlrrough  the  whole  mass  too  sparingly  to  make  it  valuable  at  the  present  time, 
Oonsidoring  ;tlie  vdn  as  a  whole,  it  is  safe  to  say  that  at  least  two-thirds  of  it 
are  filled  with  immense  "horses"  or  masses  of  country  rock,  chiefly  detached 
from  the  hanging  wall,  between  which  aro  found  the  belts  of  metalliferous 
quartz.    These  masses  of  country  rock  are  fi-equently  of  such  great  len^h  and 
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tliicTtness  as  to  havo  formed  one  of  the  strongest  arguments  in  favor  of  tli©  thooiy 
that  there  was  not  merely  one  lode,  but  a  belt  of  lodes  running  alosig  the  foot  of 
Mount  Davidson.  They  are  usually  bounded  by  clay  selvages,  uniting  and 
dividing,  both  in  the  length  of  tbe  lode-  and  vertically,  producing  a  complicated 
network  of  clay  seams  throughout  its  entire  length,  which  materially  interferes 
with  ita  drainage.  Other  portions  of  the  lode  are  fiUed  with  a  btewaated  mass 
of  porphyry  quartz  and  clay,  which,  feom  the  rounded  charactei'  of  the  enclosed 
pebbles,  ^ves  evidence  of  the  intense  dynamic  action  of  the  vein. 

BoNANZiS,  OE  Oee  BODIES. — The  ore  bodies  lie  chiefly  in  the  swells  of  the 
vein,  usually  forming  in  their  npper  portion,  at  or  near  the  eastern  clays,  and,  as 
their  position  is  more  vevtical  than  the  dip  of  the  lode,  they  gradually  drop  down 
on  the  west  wall,  leaving  room  to  the  eastward  for  the  formation  of  new  bodies. 
In  Vii'^nia  theii-  form  Is  nsually  that  of  lentionlar  masses,  with  tlieir  longer  axes 
in  the  dii-ection  of  the  lode,  dipping  at  the  same  time  to  tho  southwai'd.  In 
Gold  Hill  the  ore  occars  in  sheets,  lying  more  or  less  parallel  to  the  east  wall, 
the  change  from  one  structure  to  the  other  oecarring  in  the  Chollai'-Potoa  mine. 
The  bonanza  in  the  Ophir-Mexioan  mines  was  about  800  feet  in  length  and 
330  in  depth,  attaining  a  maximum  thickness  of  about  45  feet,  and  tapering  , 
above  and  below  to  two  or  three  feet.  The  Gonld  and  Curty  bonanza  was 
nearly  650  feet  long,  over  500  feet  in  depth,  and  abont  one  hundred  feet  wide  at 
its  greatest  expansion.  The  immense  deposit  of  ore  in  the  Savage  and  Hale  & 
Norcross  mines  first  showed  at  a  depth  of  about  500  feet.  It  partakes  of  the 
crescent  shape  of  the  east  clay,  which  it  follows  closely,  varying  in  width  from 
10  to  50  feet.  It  ia  known  to  extend  to  a  depth  of  over  950  feet,  and  wiH 
probably  continue  as  much  lower.  Its  total  length  is  upwards  of  800  feet.  In 
the  Chollar  mine  a  large  lenticular  mass  of  red  ore,  200  feet  long,  300  deep;  and 
abont  25  wide,  has  been  developed.  In  the  Potosi  the  ore  Hes  in  a  sheet  near 
the  eastern  clay. 

Ores. — The  ores  of  the  Comatook  consist  cHefly  of  vitreous  silver  ore, 
eteplianite,  native  silver,  and  ai^ontiferous  galena,  imbedded  in  a  quarts  gangue. 
Beside  these,  ruby  silver,  horn  silver,  and  polybasite  occur  in  small  quantities; 
also,  native  gold,  iron  and  copper  pyrites  and  zino  blend.  These  all  nsuaHy 
occur  in  sn  amorphous  condition,  good  crystallized  specimens  being  i-emarkab^ 
rare.  In  the  Kentnck  mine  (Gold  Hill)  carbonate  of  lime  occurs  in  the  gangne, 
and  in  the  deep  workings  in  Virgiuia  sulphate  of  lime  is  an  abundant  minei'alj 
The  Fairview  mine  formerly  produced  fine  ciystals  of  the  latter. 

Developments  on  xhb  Comstock  Lode. — The  structure  of  tlie  lode,  as 
shoivn  by  the  underground  works,  has  already  been  spoken  of.  The  true  dip  of 
the  lode  was  not  understood  for  some  time  after  its  discovery.  The  false  dip  of 
the  east  wall  at  the  surface  induced  a  belief  that  the  vein  would  pitch  to  the 
Westward,  and,  consequently,  the  fli-st  working  shafts  were  located  accordingly. 
The  majority  of  these,  at  least  in  Vii^ginia,  reached  the  west  wall  at  depths 
vai'ying  from  450  to  600  feet,  and  owing  to  the  intensely  hai^d  nature  of  the 
western  country  rock  had  to  be  abandon^  as  for  as  deeper  explorations  were 
concerned ;  the  cost  of  sinking  and  drifting  back  into  ihe  vein,  the  constant 
repair  required  by  shafts  located  in  the  vein,  and  the  necessity  of  more  powerful 
machineiy  as  great  depth  was  attained,  all  tending  to  this  result.  The  principal 
companies  mining  on  the  Comstock,  in  Virginia  and  North  Gold  Hill,  have 
accordingly  erected  new  hoisting  works,  about  1,000  feet  east  of  the  old  shafts, 
on  ground  not  likely  to  settle  to  any  serious  extent,  and  in  these  shafts  the  fol- 
lowing depths  have  been  attained : 
Gould  &  Omry 850 


Hale  &  Norcroas 500 

Chollar  Potosi 830      t 

Empue-Itoperial  (Gold  Hill) 'W^^I'- 
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TliQse  shafts  are,  or  will  5>e,  fQmiahed  with  machinery  of  tho  finest  description, 
oapalilo  of  woriing  to  deptl^  ranging  from  1,S00  to  2,000  feet.  In  Southern 
Gfold  Hill  the  original  shaft  of  tho  Belcher  Company  has  been  carried  down  to 
a  depth  of  sSo  feet. 

While  many  of  the  originally  discovered  bonanzas  have  been  worked  out, 
depreciating  the  valne  of  the  mines  where  they  occurred,  as  in  the  case  of  tho 
Ophu'  and  Gould  &  Curry,  the  comparatively  recent  discovery  of  the  Savage- 
Norcroes  bonanza  ^ves  good  foundation  for  believing  that  they  will  ag^n  become 
productive.  This  deposit  was  not  found  until  the  Hale  &  Uororoes  Company 
had  been  at  work  for  neai'Iy  five  years,  and  had  attwned  a  depth  of  700  feet. 
Their  location  covered  what  was  supposed  to  be  a  nip  of  tho  vein,  and  having 
exhausted  all  other  means,  as  a  last  resource,  the  supposed  east  wall  was  pierced 
and  a  dnft  run  to  the  eastward  from  the  700  feet  level,  with  but  littie  encourage- 
ment until,  at  360  feet  east  of  what  had  hitherto  been  conadered  the  east  wall, 
tilts  magnificent  discovery  was  made.  The  body  of  ore  has  been  followed  up 
200  feet,  and  lying  ho  far  from  the  west  wall,  will,  judging  by  analogy,  continue 
down  for  a  great  depth.  This  discovery  made  valuable  800  feet  of  ground, 
which  up  to  that  time  had  produced  nothing,  though  lying  between  the  valuable 
depositsin  the  Gould  &  Curry  and  Chollar-Potosi  mines. 

Nearly  1,500  feet  of  gronnd  between  the  Gould  &  Curry  works  and  the  Ophir 
mine  is  to-day  in  the  former  condition  of  this  ground,  having  been  prospected 
only  to  a  depth  of  about  350  feet,  and  found  to  contain  nothing,  or  merely  ores 
of  too  small  a  value  to  pay  for  extraction.  Much  other  ground  which  has  been 
examined,  chiefly  in  the  neighborhood  of  the  west  wall,  should  be  prospected  to 
the  east,  experience  clearly  showing  that  aU  valuable  ore  bodies  originate  on  that 
■  side  of  the  iissure.  The  bodies  of  quartz  forming  on  the  west  wall  are  uniformly 
barren,  or  of  veiy  inferior  quality. 

The  development  of  the  vein  has  been  greatly  retarded  by  various  causes. 
Among  these  the  most  prominent  have  been  the  fear  of  causing  litigation  by 
prospecting  to  the  eastwai-d  and  making  discoveries  which  woi'o  certain  to  bo 
claimed  by  some  of  the  innumerable  locations  made  in  emly  times,  and  the  fact 
.  that  almost  all  mining  stocks  are  be^  owned  only  temporarily  for  speculative 
purposes.  In  the  first  respect  a  happier  era  is  dawning.  Eepeated  litigation 
has  only  tended  to  show  conclusively  that  the  many  parallel  outcrops  of  quartz, 
enoh  of  whioli  was  located  by  a  difi'erent  company,  unite  in  depth  or  disappear 
-  entirely,  and  the  titles  to  the  principal  mines  are  now  nearly  fi-ee  from  further 
dispute.  As  &r  as  the  latter  cause  is  concerned,  the  trouble  will  probably  con- 
tinue for  many  years.  ■  To  thoronghly  nnderstand  any  arbitraiy  section  of  ground 
a  knowledge  of  the  adjoining  property  is  almost  indispensable.  This  is  frequently 
attainable  only  to  a  limited  extent.  It  too  often  happens  that  the  true  condition 
and  straoturo  of  a  mine  is  concealed,  lest  tho  information  should  affect  the  schemes 
of  thoso  who  are  operating  in  its  stocks.  A  combination  of  mining  superin- 
tendents and  the  establishment  of  a  general  offic«,  where  maps  of  the  various 
.'mines  could  be  consulted  by  those  desiring  information,  would  prove  prejudicial 
to  mining-stock  speculators,  but  would  tend  greatly  to  check  the  useless  expen- 
'■  diture  of  money,  and  materially  increase  the  le^timate  profits  of  our  mining 
enf^rpriaes,  by  enabling  superintendents  to  lay  out  their  work  with  judgment  and 
greater  ceit^ty  than  is  at  present  the  case. 

Mode  op  mining  on  the  Comstock. — Shafts. — Mining  on  the  Comstock 
is  carried  on  almost  exclusively  through  perpendicular  shafts,  explorations  having 
--  penetrated  below  tho  deepest  adits,  which  are  now  used  almost  exclusively  as 
drains,  to  avoid  the  necessity  of  hoisting  the  water  to  the  suriaoe.  The  original 
shafts  wei-e  much  le^  substantial  than  those  now  in  use,  being  merely  lined  witli 
planks  about  three  inelies  thick,  the  compaitments  being  two  or  three  in  number 
and  about  four  and  a  talf  feet  square.  Tho  principal  shafts  now  in  use  are  fine 
specimens  of  mining  engineeiing.     The  Curtis  shaft. of  the  Savage  Company 
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haa,  four  compartments,  tliree  of  them,  for  hoisting,  being  fivo  Teet  square,  and 
tlie  fourth,  which  is  occupied  by  the  hoisting  maenineiy,  five  feet  by  six.  Tho 
Bonner  shaft  of  the  Gkmld  &  Cuny  Company  and  the  Chollar-Potosi  oaA 
Empire-Imperial  shafts  are  siroilai'  in  their  character,  while  the  Hale  &  Norci-osa 
ehaft,  being  intenclod  for  the  exploration  of  much  less  groimd,  has  only  three 
compartments.  The  mode  of  construction  in  all  tliese  shafts  is  similar,  ciibs  of 
12-inch  limbers  being  inserted  every  five  feet,  snpported  by  vertical  posts  of  the 
same  size.  Tliis  cribbing  is  covered  on  the  outside  by  lagging  of  three  or  four- 
inch  planks.  Wooden  guides  axe  then  inserted  down  each  side  of  the  compart- 
ments for  the  paipose  of  retaining  the  platform  cages,  used  for  ascent  from  and 
descent  into  the  mine,  in  theJr  places.  For  some  years  iron  guides  were  much  in 
nse,  but  have  now  been  euperaedod  almost  entirely  by  wood,  as  less  liable  to 
accident.  The  cost  of  wnliing  these  shafts  varies,  of  course,  with  the  nature  of 
the  ground  encountered.  Tho  Bonner  shaft  was  put  down  to  the  depth  of  525J 
feet,  at  an  average  cost  of  §100  78  per  foot,  including  such  a  proportion  of  the 
total  cost  of  puihping  and  hoisting  as  was  chai'geable  to  this  account.  Tho  fol- 
lowing table  shows  the  amount  expended  for  each  department  of  the  work.  It 
is  made  up  for  a  depth  of  692j  feet,  and  shows  that  the  last  67  feet  of  the  shai't 
cost  conaidei-ably  more  in  proportion  than  the  upper  portions,  as  it  rwsed  the 
avei'age  cost  per  foot  to  S109  36. 

Cost  of  siakiag  tlie  Bonner  shaft. 
Paid  for  excavation ^9,3-34  50 


Lumber ; 5,4(!U  05 

Timber 9,670  67 

Framing  timbe:fl 3,518  00 

Piaeing  timbers 1,570  50 

Carmen 3,530  00 

Lowering  pnm pa,  &c.,  &e 4,683  75 

Picka  and  drills 2,041  50 

Poivder  and  fuze 891  00 

Candles 1,054  30 

Othet  mnteriols 1,777  J3 

Cost  of  runciug  macMnery,  keeping  pumps  in  order,  pitmea,  (tc IS), '817  00 

75, 738  40 

Ttjsnels  akd  Drifts. — From  these  shafts  drifts  are  run  to  the  vein,  gener- 
ally about  100  feet  apart  vertically ;  but  it  seldom  happens  that  the  levels  in 
any  one  mine  coiTespond  with  those  in  the  roines  adjoining.  This  arises  from 
the  mines  being  worked  entirely  independent  of  each  other.  But  few  of  these 
tunnels  will  stand  without  protection.  The  main  working  drifts  are  usually 
limbered, every  five  feet,  the  timbers  varying  torn  eight  to  twelve  inches  square, 
according  to  the  nature  of  the  ground  to  be  sustained.  In  many  places,  even 
12-inch  timbera  cannot  resist  tho  immense  pressure  bi-ought  upon  them  by  the 
akcking  and  expansion  of  the  material  through  which  the  drifts  are  run,  imme- 
diately on  its  exposure  to  the  atmosphere.  It  is  not  uncommon  to  see  timbera 
completely  crushed,  notwithstanding  the  utmost  precautions,  in  six  months  after 
they  have  been  placed  in  the  mine.  Main  woi'king  drifts,  after  timbering,  are 
usually  about  six  feet  high  in  the  clear,  three  and  a  iialf  to  four  feet  mde  at  the 
top,  and  somewhat  more  in  the  bottom.  Temporaiy  prospecting  drifts  are  much 
smaller  in  size,  and  generally  left  untimbered,  if  pi'acticable,  till  they  develop 
something  of  value.  In  each  drift  is  laid  a  wooden  track  ^od  with  iron,  on 
which  the  material  extracted  from  the  mine  is  run  out  to  the  shaft  in  dumping 
cars,  holding  from  1,000  to  1,500  pounds.  To  avoid  repeated  handling  of  the 
ore  or  waste,  the  same  cars  are  hoisted  on  the  cage  to  the  surface,  and  their  con- 
tents there  distiibuted  to  the  proper  places.  The  following  tables  will  give 
some  idea  of  the  coat  of  this  branch  of  mining;  -         '    i 
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SioriNG  is  universally  conducted  by  opening  a  level  bolow  the  body  of  ore 
to  bo  extractecl,  and  working  upward  on  the  vein.  On  the  Comstock,  tho  open- 
ings made  in  mining  the  ore  aie  so  lai-ge  that  a  complicated  system  of  tunbering 
is  requisite  to  replace  the  material  exb-aeted.  A  rectangular  system  of  timbers 
is  nsimlly  adopted,  the  posts  being  about  seven  feet  in  length,  IS  inches  sqaai-e, 
and  placed  ahont  five  feet  apart  from  centre  to  centre.  These  are  retained  in 
their  places  by  "  caps"  and  "  sills,"  and  further  to  secure  the  mine  each  floor,  as 
far  as  practicable,  is  filled  up  with  waste  material  as  soon  as  it  is  worked  out. 
In  early  days  too  little  attention  was  paid  to  this  last  precaution,  resulting  in 
extensive  "'  caves"  or  giving  way  of  the  ground  from  the  auperincnmbent  pressure. 
If  a  body  of  ore  is  entirely  exti-acted  the  result  is  not  serious ;  but  should  any' 
remain  untouched,  the  cost  and  difficulty  of  securing  it  after  a  "  cave"  has  occur- 
red in  its  vicinity  is  usually  greatly  increased  from  tho  broken  and  shattered 
condition  of  the  ground.  Thequantity  of  timbernsedinthesestopesiaimmonee, 
as  will  be  seen  by  tho  details  of  the  annual  consumption  on  a  future  page.  Any 
means  which  would  diminish  its  price  would  be  a  gi'eat  gain  to  the  entire  com- 
munity. 

Pkospecting  for  new  ore  bodies  forms  a  serious  item  in  the  cost  of  mining  on 
the  Gomsfock.  When  the  great  and  irregular  width  of  the  vein,  tho  irregular 
distribution  of  the  ore  bodies,  the  uncertainty  of  their  occurrence,  and  oiu;  imper- 
fect knowledge  of  the  stmctui'e  of  the  vein  are  taken  into  consideration,  the  difS- 
culty  of  laying  out  prospecting  works  to  the  best  advantage  becomes  apparent. 
Immense  sums  of  money  are  spent  annually  in  this  kind  of  work,  which  must  be 
taken  entirely  from  the  pockets  of  the  shareholders  when  a  mine  is  unproductive. 
If  only  moderately  productive  the  endre  revenue  may  be  consumed  m  looking 
for  more  valuable  bodies  of  ore ;  at  the  same  time,  the  certainty  of  being  richly 
rewarded  for  yeaj^s  of  waiting  if  they  are  found,  induces  the  continuation  of  work 
on  mines  which  have  not  yielded  a  dollar  for  years.  They  are  known  on  the 
main  flbsure  of  the  Comstock  to  be  surrounded  by  good  propei-tyjand  may  become 
valuable  at  any  moment.  The  Hale  and  Norcross  mrne  is  a  good  illustration. 
The  following  extract  is  taken  from  the  annual  report  of  the  president  of  the 
company,  for  1866 ; 

Heretofore  the  entire  expeneo  of  opening  the  mice,  ereefing  machinery,  &e.,  bad  to  be  borne 
ftcm  money  collected  by  asseesments,  until  thoy  aggregated  the  sum  of  1350,000,  equal  to 
8875  per  foot.  For  the  year  juat  ended  the  truateea  nave  been  enabled  toreturatothe  stook- 
boldora,  in  dividends,  the  sum  of  |490,000,  equal  to  $1,225  per  foot,  or.  in  ono  yearto  repny 
the  assessments  coUectf^d  in  five  years,  nitb  the  bandsome  sum  of  $350  per  foot  in  addidon, 
beaidos  carrying  over  the  large  surplus  in  cash  of  8133,388  99,  equal  to  a  further  amn  of 
f333  32  per  fooi,  making  altogether  tbe  handsome  profit,  ia  one  year,  of  8l|558  23  per  foot, 
or  155  per  cent,  on  the  par  value  of  the  stock. 

In  this  connection  the  advantages  of  a  community  of  knowledge  and  interest 
among  tho  mining  superintendents  would  be  of  immense  value,  the  experience 
of  all  becoming  available  by  each,  thus  reducing  the  cost  of  explorations  by 
showing  ia  what  portion  of  the  difFM«nt  mines  deposits  of  ore  are  most  likely  to 
be  found,  and  thus  directing  attention  more  particularly  to  them.  ■  Every  doUa*' 
spent  on  an  unproductive  mine  is  so  mOoh  taken  out  of  the  Sggi-egato  net  profits 
of  tho  mining  interest,  and  every  dollar  which  can  be  saved  would  be  equal  to 
the  same  amount  distributed  in  dividends.  But  because  a  mine  on  the  Comstock 
is  unproductive  to-day,  is  no  reason  why  it  should  be  abandoned.  The  only 
point  to  be  conadered  is  how  it  may  be  developed  in  the  most  economical  manner, 
and  the  plan  suggested  above  appears  to  afford  a  solution  of  the  difficulty.  The 
inefficient  character  of  the  results  obtained  by  many  companiee  working  on  tho 
Comstock  lode,  when  compared  with  the  money  expended,  is  well  known  to  per- 
sons familiar  with  our  mines,  and  can  only  be  remedied  by  some  such  organiza- 
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Number  of  engines  on  the  lode. 


Hoisting, 

Pomjiing. 

HoHtlng  and 
pumpli^. 

Na«.ofmin«. 

1 

1 

1 

1 

i 
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All 

1 

I 
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160 
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6o' 
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■1 
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t^ 
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1 

40 

1 

60 

1 

22 

■■ 

16 

These  enginca  were  almost  universally,  in  early  times,  attaclied  to  friction 
hoisting  gear,  hut  the  inereaae  of  depth  attained  has  almost  banished  this 
mode  of  operation,  the  great  weight  of  tho  rope  and  carrendering  it  unsafe.  Flat 
wire  ropes  have  almoBt  entirely .Buperseded  the  hemp  ropos  originally  employed. 
For  hoisting  ore  cages  are  employed  in  all  instanc<ra,  buckets  being  used  only 
for  anking  in  the  shafts.  These  cages  are  fitted  with  a  variety  of  apphanc«s  to 
insure  safety  in  case  of  accident  to  the  ropes  or  hoisting  mafihinery. 

Pumps. — The  largest  pumps  in  use  are  14  inches  in  diameter;  tho  greater 
number,  however,  range  from  10  to  12  inches.  The  amount  of  water  to  contend 
with  varies  greatly  in  different  mines,  being,  as  a  whole,  more  abundant  in  tho 
north  end  of  tho  loiJe.  The  Ophii'  Mexican  pump  throws  about  300  gallons  per 
minute,  and  must  be  run  steadily  to  keep  the  mine  free  of  water.  The  Bullion 
mine,  about  one  mile  to  tlie  southward,  is  comparatively  dry,  and  in  most  cases 
a  few  hours'  pnmping  daily  is  euffieieiit  to  rid  it  of  water.  Small  pumping 
machinery  would  generally  be  sufficient  was  there  not  always  a  riet  of  tapping 
bodies  of  water  dammed  up  by  the  clay  seams  in  the  vein  already  spoken  of. 
These  i-eservoirs  generally  yield  a  lai'ge  volume  when  first  struck,  but  rapidly 
diminish  to  a  small  stream.  The  maehinery  mast  be  adequate,  however,  to  tho 
duty  imposed  upon  it  at  auok  times,  otherwise  serioae  detention  and  damage  may 
be  the  lesnlt. 
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Amount  of  Ork  KAised  peom  the  Mines. — The  amount  of  ore  raised  from 
the  mines  on  the  Oomstoelt  lode  may  be  put  down  at  the  present  time  at  about 
1,500  tons  daily,  and  the  total  amount  raised  since  the  commencement  of  opera- 
tions at  about  2,000,000  tons.  The  following  table,  compUed  by  S.  H.  Marlette, 
the  surveyor  general  of  Kovada,  from  rotunia  made  to  the  assessor,  for  the  year 
1866,  shows  the  number  of  tons  produced  quarterly  by  the  several  mines  which 
yielded  more  thaji  $20  per  ton.  Some  mines,  owning  mills  of  their  own,  work 
rock  yielding  as  low  as  S15  per  ton,  but  no  record  of  this  becomes  pnblio,  and 
is  very  difficult  to  obtain,  chiefly  owing  to  disinclination  on  the  part  of  owners  of 
unincorporated  mines  to  make  their  operations  public.  The  table  also  shows  the 
yield  of  the  ore  per  ton. 

TlELD  op  Oee  per  Ton. — From  information  furnished  by  the  superintendents 
of  tlie  following  mines,  the  yield  per  ton  appears  fo  be — 

Savage  mine — 30,S50  tons  produced  in  the  last  sis  months  of  1366,  yielded 
an  average  of  $42  93  poi-  ton. 

Hale  and  Norcrosa  mine — 16,836  tons  produced  in  the  same  time,  yielded  an 
average  of  $S0  33  per  ton. 

Gould  and  Cuny  mine — 63,425  tons  pi-oduced  in  1S66,  yielded  an  average  of 
$28  64  per  ton. 

The  following  table  shows  the  number  of  tons  of  ore,  worth  more  than  SSO 
per  ton,  produced  quaiterly  by  mines  on  the  Oomstook  lode,  names  of  the  mines, 
and  yield  of  some  of  the  ores ; 
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Cost  of  Mikin&  pee  Ton, — The  following  items  are  from  official  sources :' 

Savage  rmne — average  cost  per  ton  tf  the  last  six  months  qf  1866. 

Offidals SO  33 

EstVacting  ore 3  01) 


AceesBOvy  work -- - - .      1  04 

Improvemenls 2  04 

Incidental  expenses 1  JO 


Total  cost  per  ton 8  Si 

Gould  and  Curry  mine — average  cost  ^er  ton  for  the  12  monflis  ending  N'oven^er 
30,  1866. 

Oftic  al3  80  tl 

Frospecliog  and  dead  work  2  1 1 

I^-^incting  3  10 

A  ci^s  I  >  1  '^i 

Total  CLhtjer  ton  7  b6 

Hale  and  Iforcross  mine — average  cost  per  t<M  for  the  12  months  ending  March 
SO,  1867. 

Manigenal  $0  31.7 

HoiBtmg  3  38.7 

Mining  4  79 
Iniproi  ementa  65. 9 

IncidentalH  ftj.  9 

Total  cost  per  ton 9  08.3 

TliesG  results  show  a  marked  improvement  on  previous  years,  and  enable  lower 
grade  orestobeworkedmoreprofitabiythanwasformerlythe  case.  Some  portion 
of  the  diminution  in  cost  is  due  to  the  lower  piice  of  material,  l)ut  by  far  the 
greater  part  to  more  efficient  management  and  systematiaation  of  labor. 
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TahuJar  list  of  mills  orvshing  ore  fro; 


"-■■ 

Owners. 

Location. 

I 

1 

1 
1 

1 

1 

1 

"»""""■ 

IMI 

J35,000 
36,  (IOC 

40,000 
leo,  000 

75,000 
40,000 

S:S 

50,000 

Is 

3O,OC0 
380,000 
40,000 
75,000 
60,000 

a).ooo 

50,000 
50,000 
7^000 
30,000 
80,000 

100,000 

85,000 

li 

soioco 

50;000 
25,000 
80,000 

1(21,000 
^',000 
15,400 

ao.coo 

3^000 

as,  500 

25,000 
305,000 

15^000 
10,100 

45;  600 

48;  000 

li 

sa.500 

S;S 

19,000 

Crown  Point  EBTine.  (an.). 

J  B.  D-ckenaon 

Crown  Point  (1)... 

Crown  Point  G.  &  fS.  M.  Co 
HawYork&NeyaaaM.Co 

C™wnPj,intH^ne,(O.H.,. 

leea 

1863 

Edlpie  M.  &  M.  Co 

Wm.  Sharon,  Agent 

mo 

GoldHEllQ.M.&M.Co.  . 
Oonld  &  Carry  K.  Co 

Cafl 

]^l 

OHealB.  Hals  &  Glider... 

1863 

1863 

Shodeldaiia 

Crown  PolutG.  &S.]d^Ca. 

GoMHlll 

1^ 

18fi0 

O'Neale,  liula&Co 

Mown.  CarvUlo&Wrletit.. 

(1! 

GoldHUI ,... 

3,000.0011 

J5.'i,705 

1865 

1861 
1363 

1861 

isea 

1864 
ISfil 

(85,000 

[1)110,000 

10.000 
35,000 
50,000 

»,5 

I!)rdtia1l&  Carpenter 

Bbdeall  &  Carpunter 

Winters,  KOetoUft  Co 

do do 

Dlt!lC7M.&M.  Co 

Wbeoler,  Hnrd  &  DnnkBT. . 

60,000 

100,000 

S5,000 
50,000 

4o;ooo 

Sh'X^'"'""'"^'""- 

Wra.  Sharon,  agent 

Wm.Slioion.  agent 

O'Neale,  Enlo&Co 

Imperial  M.  Co 

O'Neale,  Krle&Co 

Canmn  RIter,  noor  Deylon. . . 

tlon  WorkB. 

Careon  ElTor,  neor  Dayton. . . 
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a  fkc  CoTiutock  lode  during  tJte  year  1866. 
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Tahiilar  list  of  miils  crushing  ore  from 
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WEST   OF   THE   HOOKY    MOUNTAINS. 
Comsiock  lode  during  tJieyear  1866 — Continued. 
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Tabular  list  of  mills  crushing  ore  from 
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ComUock  lode  daring  the  year  1866 — Continued. 
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EESOUECES    OF    STATES   AND   TEREITOEIES 
Tabular  list  qfmilhjrom  imnes  criiski. 
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WEST    OF   THE   ROCKY   MOUNTAINS. 
Comstock  lode  during  Ike  year  1S66. — Coiitioued. 
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360  EESOtJSCES  OF  STATES  AND  TEBEITOEIES 

NOTES  ON  MILLS. 

Boaers  (1) — PftitI  this  for  5  moaUiB  only  ;  has  been  idle  foai  montbs  ;  now  runniiiw,  ivith 
own  water ;  (3)  5-foot  pans. 

Ceiiiral  (1)— To  Virginia  and  Gold  Hill  Water  Compaoies;  also,  p^ys  $~  to  Opbir 
Company. 

(2)— Hepbnrn  and  Peterson's,  working  500  tons  per  month  wot ;  four  furnat^.s  aud  ais 
barrels,  working  170  tons  dry. 

Crown  Point  <  1 ) — Jast  diamantled ;  engine  used  to  drain  mine. 

Cmael  (1) — Been  idle  for  seven  months  i  just  started  again. 

Dovglai  (1)— 10-ineh  cylinder,  30-inch  stroke,  'i&  plain  pans. 

Empire  No.  1  (1) — Increasing  stamps  to  21 ;  capacity  to  be  40  tons  per  day;  to  employ 
16  men,  27  Wakeleo  pans. 

Empire  No.  2  (i) — Concentrators  and  Iwo  stamps  for  breaking. 

Empije  State  (I)— 4-foot  pans. 

Gold  Hill  (I)— e-foot  tabs. 
.  H(wsierSiffl(6(l)— With  steam  chanibors. 

Jj/md's  (B) — Throughout  lie  table  designates  Blake's  breakers. 

Maripaia  (I) — Also  oiie  prospecting  stamp;  (31  large. 

Marpsville  (1) — 30  5-foot  plain  pans. 

Pac^  (1)— Large. 

Petotuma  (l)^Stanips  being  increased  to  16 ;   capiusity  to  26  tons  per  day;  men  to  II ; 
wood  to  five  cords ;  adding  eight  improved  Wheeler  pans,  fonr  settlers  and  one  agitator. 

Piale  (I) — 8-foot  settlers. 

S&ode  Island  (I) — 18-inch  cylinder;  {2)  7-foot  pans. 

Righy's  (1)— One  extra  pan  and  settler  for  tailings  and  one  barrel. 

Rogere's  (1) — Not  running  for  four  months. 

Saphire  (1  >— Wheeler. 

Simeooc  (1) — Improved. 

Stevenson  (1) — 8i-!nch  q'linder;  (2)  Rowland's  rotary  battery ;  can  crush  seven  Ions  and 
Oinatgamata  five  tons  per  aay ;  (3)  Bma]l- 

SiKcor  (I) — 24  Wakelee  fiat-bottomed  pans. 

Sammit  (IJ— Burnt  and  rebuilt  in  1863 ;  (2)  small  pan  and  settler- 


BiTdsall  (1)— Mill.  lUO.OOO;  ditch,  $40,000;  total, $150, 000- 

Carpentet  (2) — Large-sized  Wheeler. 
.   OajWffl  ffo.  I  (1)— Four  of  these  for  prospecting;  (S)  8-foot  settlers ;  (3)  Knox. 
,  Dayton  Na.  2  (ij— Two  roasting  furnaces. 

Eastern  Slope  (1)— Large. 

Eureka  (1) — Break  80  Ions  per  day. 
'   G.C,  deduction  fFbrksf,!) — 5-foot  pans. 

Imperial  Eoeft  Pt.  (1)— 7-foot  tubs  and  settlers :  (2)  breaker,  lai-ge  size. 

Phanix  No.  1  (1)— Eight  tubs  and  Wheeler  pans. 

Pionur  (1)— 15  tubs  and  Wbeeler  pans. 

SacTumento  (1)-12  7-foot  iron  pans. 

Stoansea  ( IJ—iS-foot  tubs  and  one  proapectiog  batlery  and  pan. 

Trench  (1) — 16  flat  7.foot  pans,  one  escelsior  and  two  Wheeler  and  Randall  pans. 

Weston's  (Steam)— (l)--Worked  but  about  1,000  tons  of  Comstock  ore  this  year  ;  hauling 
about  $3  p^r  ton- 

Weston'a  ( Water)— ( 1)— Sis  flat-bottomed  pans ;  has  run  bat  little  this  year  for  want  of  water 

OHMS  BY  COUKTV, 


JBan/iattan  (1 )— 16  pans. 

Ophir  ^1) — Working  but  36  stamps— Freiberg  process — nine  furnaces. 

Reduction  Works — 24  amalgamating  barrels- 

Temelee  (J ) — Large. 

"  Washoe  VaUey  (1)— Wheeler  12-feet  breast ;  full  capacity  about  300  horse-power. 

Reduction  Works— AO  stamps  used  forFreibergprocess,  and20  forwct;  oiglit  furnaces  and 
3  0  barrels  for  dry  process ;  four  Wbeeler  and  Randall's  pans  for  wet ;  fouf  more  Varney  pans 
to  be  introduced  ;  (2)  Blake's  improved  saw. 
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Pkocess  of  Reduction. — The  ores  from  tlie  Comstooklode  are  prolDably  the 
miMt  docile  silver  ores  found  in  Nevada,  and  tbe  pioeees  used  for  tlieii-  reduction 
is  of  the  simplest  kind.  After  crashing  by  the  stamps,  the  large  boBldera  being 
fii-st  reduced  to  a  moderate  size  by  liand  labor,  oi  by  Blake's  patent  erasliei-s,  tbe 
material  as  it  passes  from  the  battery  is  collected  and  settled  in  tanks  to  avoid 
as  much  as  possible  the  risk  of  fine  particles  passing  off  witli  the  supei-fluous 
water.  In  spite  of  all  precautions  much  loss  ia  sustained  from  this  source,  expe- 
rience showing  that  the  most  impalpable  of  the  slum  is.  the  richest  in  proportion. 
Oat  of  40,433  tons  of  ore  worked  at  the  Gould  &  Curry  mill  4,431  tons  ^vero 
lost  in  this  manner. 

i^'om  the  tanks  the  crushed  ore  is  passed  to  the  iron  grinding  pans,  a  descrip- 
tion of  which  will  be  found  in  preliminaiy  report,  pages  76  and  77.  Tlie  cliaiges 
vary  &om  500  to  1,500  poonda,  according  to  the  cljara«ter  and  capacity  of  the  pans 
used.  In  these  pans  tlie  ore  is  ground  from  four'to  six;  hours,  being  in  that  time 
reduced  to  an  almost  impalpable  powder.  The  mode  of  ti'eatment  varira  con- 
adetably,  some  mill  men  using  a  variety  of  cliemicals,  sucli  as  sulphate  of  iron, 
imiriaticand  sulphuric  acids,  &c.,  while  others  dispense  with  them  almost,  entirely. 
Theii'  object  is  to  assist  the  redaction  of  the  ailvei-  in  combination,  but  much 
tmcei-tainty  exists  as  to  their  beneficial  operation.  Each  eliarge' is  iuTariably 
mixed  with  a  considerable  araonat  of  salt,  varying  with  the  richness  of  the  ore. 
Towai-ds  the  end  of  the  process  the  qnicksilver  is  usually  added,  the  mullers  of 
the  pans  being  at  the  same  time  slightly  raised  to  prevent  the  giimlingoi'"  flom-- 
ing"  of  the  mercuiy.  After  a  sufiicient  time  has  elapsed  to  allow  a  thorongh 
amalgamation,  the  pulp  is  tliinned  by  the  addition  of  water,  and  revolved  in  sath 
a  way  as  to  allow  the  amalgam  to  settle  to  the  bottom.  For  economy  of  time,  this 
is  usually  accomplished  in  largo  vats  called  "  sertlei's,"  especially  adapted  tor  that 
pmpose.  The  refuse  matter  is  then  drawn  off  and  treatod  by  vai'ious  methods  of  oon- 
centi'ation,  to  be  spoken  of  aftenvards.  This  process  is  used  only  for  second  and 
third  class  ore,  it  being  found  betterto  employ  the  Freiburg  pi-ocess  for  first-class 
ores.  The  Centi'al  mill  in  Vii'ginia,  and  the  Washoe  reduction  works  and  Oplur 
mill  in  Washoe  valley  are  the  only  ones  adapted  to  this  method,  the  amount 
of  ore  requiring  this  treatment  being  but  a  small  percentage  of  the  entire  product 
cf  the  lode. 

Some  mill  men  amalgamate  in  the  battery  while  the  ore  is  being  crashed,  but 
the  practice  is  not  by  any  means  universal,  la  fa«t,  the  ti-eatment  of  ores  is  in 
a  gieat  measure  empirical,  but  Lttle  attention  being  given  m  lf(e\  ada  to  analyti- 
cal chemistry,  and  the  adaptation  of  the  working  prot«sseb  to  the  lesnlts  devel- 
oped In  this  connection  the  following  a'«a>s  oi  i^thei  analyses  of  Comatock 
crta  maj  be  louud  of  mteiL&t 

Opbit  mine— a  first  claas  oru  and  luetil  \     d  ced  tlier  f  om  ly  tlit  rieiliur^  process,  b; 
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No.  1  made  in  London ;  Ho.  2  at  Sn-ar 


Ore  from  California  mice,  Virgin! 

Sulpbur 8!75 

Copper 1.30 

Iron 2.25 

Silver 1.75 

Gold 059 

Zinc J2.85 

Lead '- 5.7S 

Lobs ,25 


No.  a. 
65.783 
11.35 


100.00     100.00 


Tdlow  Jacket  on 

js,  seconaHdass ;  by  W.  F.  Eicknid. 

F.  C.  S. 

005=430  03 

.001=87  52 

.002=110  04 

Silver 

150—  62  83 

.050—  21  99 

.  157-  65  98 

■)r5 

2.eoo 

1.230 

TraoHs. 

Tracea. 

Traces. 

fiftces. 

Traces. 

Traces. 

(.a 

.160 

.457 

1  races. 

.000 

Silwa 

<!'*  310 

96.560 

97. 850 

Loss 

267 

.439 

.304 

100  000  S92  86 

100.000  $39  51 

100.  OOO    $76  02 

Thf  difterenc*"  in  the  composihon  of  these  ores  is  worthy  of  notice.  The 
Ophir  and  Cahfomia  mines  are  situated  in  the  northern  part  of  the  explored 
portion  of  tlie  lodt,  nhere  a  much  laigei  percentage  of  base  metal  is  encoun- 
tei'ed  than  elsewhei'e.  These  ores  ai'e  evidently  unsnited  to  the  simple  process 
jost  described.  The  analysis  of  Yellow  Jacket  ores  presents  a  fair  sample  of  the 
general  composition  of  second  and  third-class  rock  fi'om  the  Comstock  mines.  It 
will  be  seen  at  a  E;lanc«  that  the  amount  of  base  metal  present  is  extremely  small, 
the  ore  consi'^tmg  almost  entirely  of  sulphurot  of  silver  and  kon  and  native 
metals. 

Cost  of  Eeductiob"  — The  following  details  taken  from  the  pnblished  reports 
of  mining  companies  show  a  material  diminution  from  the  cost  in  former  years, 
due  in  great  rac<^sa^o  to  improvements  m  machinery,  systematization  of  labor, 
and  increased  knowledge  of  the  method  of  i-eduetion  : 

Savage  mine,  average  for  Iti  monlbe  ending  Jnlf  1,  1867 |14  04 

Savage  mine,  for  the  previons  year 16  74 

Halo  &  Nororoas  mine,  average  for  19  loontiiB  ending  MBrcb,  J867 ]4  2fi 

Gould  &  Curry  mine,  avenge  for  12  months  ending  November,  1866 13  30 

The  following  table,  from  the  report  of  the  Gould  &  Cuny  Company,  will 
show  the  relative  proportion  of  the  various  items.  It  will  be  noticed  that  the 
totalooetpei- ton  is  less  than  the  average  given  above. 'This  arises,  from  the  fact 
that  the  company  had  ores  worked  at  custom  mills,  the  cost  of  which  was  greater 
than  at  their  own  mill  as  given  below :  ... 
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Cost  per  ton  in  detail  of  ere  reduced  at  the  Gould  §■  Curry  mill. 
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F™an,w.l.hm«n,™dla6o«™... 

111 

0  76.8: 

f3B7.W 
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(6  43. 50  to  27. 6^ 

(0  88.53 

3M.^a 

4  02.49 

0SO.2 

0*3.50 

0«.O6 

0  86.69 

196.48 

Great  as  has  been  the  decrease  in  the  price  of  redncing  ores  since  the  com- 
mencement of  operations  in  Virginia,  the  construction  of  a  rdlroad  into  Virginia 
from  any  point  on  the  Trnckee  river  (where  fiiel  is  abundant)  would  result  in  a 
still  further  reduction.  In  this  connection  attention  is  called  to  the  follow- 
ing iigm-es  from  the  last  report  of  the  State  sorveyor  general ; 

STOREY  COUNTY. 

The  tttWe  contains  a  list  of  33  mills,  all  steam,  estimated  fo  have  cost  ga, 000,000,  witli  an 
assessed  value  for  33  of  $953,705,  say,  foi  the  33,  $970,000,  contoioiu}?  607  stamps,  witli  a 
cmsliing  capacity  of  846  tons  pet  day,  nearly  1,4  tons  per  aiamp,  eonsuming  ISOJ  corda  of 
ivBod  per  day,  averse  cost  about  $14  per  cord ;  total,  (^537,  or  nearly  $3  per  ton,  and  about 
$4  15  i>er  stamp. 

Twenty-fuur  mills  pay  the  Vii^nia  &.  Gold  Hill  Water  Company  $5,2B0  per  moDth  for 
water;  add  water  tax,  $130  per  month;  total,  ^,410,  cnst  of  water  per  moatn  for  34  mills, 
which  contain  399  stamps,  with  a  cmshing^  capacity  of  5^  tons,  or  14,3IS  tons  per  month 
of  26  days.     Cost  per  ton  of  ore  worked  for  water,  37  cents,  or  52  cents  per  stamp. 

Aggregate  distance  of  33  mills  from  the  mines  about  4^  miles ;  average  distance  about 
^  mile,  (for  custom  mills  the  distance  is  estimated,  with  one  or  two  escoptions,  from  the 
divide  between  Virginia  and  Gold  Hill;)  and  the  average  cost  of  hauling  is  about  $liper 
ton,  ranging  from  70  conls  to  $2. 

846  tons  per  day  for  96  days  would  equal — 

21,996  iocs,  at  $3  for  wood |65,988  00 

'21,966  tons,  at  37  cents  for  water 8,127  43 

21,966  tons,  at  fli  for  hauling 27,457  50 

Total  per  month  for  wood,  water  and  hauling 101,573  92 

or  $4  62  per  ton. 

LYON  COUNTY. 

Total  mills,  27.  Steam,  16;  water,  8;  steam  and  water,  3.  Estimated  cost  of  15  steam, 
7  water,  3  steam  and  walor  mills— $1,464,000. 

The  27  mills  contain  424  stamps,  from  which  deduct  4  uaod  for  prospecting,  and  we  have 
43(1  stamps,  with  a  crushing  capacity  of  641^  tons  per  day;  from  which  deduct  1  mill  with 
10  stamps,  capacity  7  tons,  which  has  run  but  litfle  during  the  year ;  also  1  mill  vrith  15 
stamps,  capadtj  25  tons,  which  has  crushed  bat  about  1,000  lona  during  the  year  of  Comslock 
ore  i  and  we  have  25  milts  with  395  stamps,  with  a  capacity  of  -619^  tons  per  day,  or  1.57 
tODB  per  starnp ;  using  JOO  cords  of  wood  per  day,  costing  about  |10  per  cord.  Totid,  Jl.OOO : 
equal  to  $1  61  per  ton,  or  $2  53  per  stamp. 

The  aggrecate  distance  of  25  mills  from  the  mines  is  about  135  milefl ;  average  distance 
5.4  miles,  and  average  cost  for  hanling  about  J9  75,  ranging  from  $1  50  to  §4  25. 

25  mills  employ  315  men,  or  one  man  for  1.97  tons. 

619^  tons  per  day  for  2S  days  equal  16,107  tons;  add  for  West  on'sf  steam  mill  93  tons  per 
monthly  average;  total  per  month,  16,200  tons. 

16,300  tons,  atf2  75  per  ton  for  hauling $44,550  00 

16,300  tons,  at|l  61  per  ton  for  wood 26,082  00 

Total  per  month  for  wood  and  hauling 70,632  00 

or84  36p,rto..  CoOgIc 
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OnMSUY  COUNTY 

Six  water,  and  two  steam.  iu]3  water  mills.  Estimated  cost,  $89i),000;  w-ilh  170  stamps  , 
craebinp  capacity,  280  tous  per  day,  or  1.65  tons  per  stamp;  aggregate  dietance  from  mlDes, 
HO  miles !  average  distance,  10  miles ;  sTerage  cost  for  hauling,  say  $4  per  ton ;  llj  cord 
of  wood  at,  say,  §8  per  cord,  |94,  or  33i^  cento  per  ton,  or  55  c«nts  per  stamp. 

260  tons  per  day  for  26  days  equal — 

0,780  Ions,  at  $4  for  hauling $37,130 

(i,780toiis,  at  33i  cents  for  wood 2,21)0 

Total  per  month  for  wood  and  haaling - !;9,aS0 

01  $4  33  p«r  ton. 

WASHOl!  COUNTY, 

nve  steam,  and  four  steam  and  water  mills ;  estimated  cost,  S794,000 ;  containing  261 
stamps;  cmshing  eapa«ity,  308  tons  per  day,  or  1.18  tons  per  stamp,  tonsuniing  about  82 
cords  of  wood  at,  say,  $a  per  cord ;  total,  S410,  or  $1^  per  ton,  or  §1  57  per  stajiip. 

Average  distance  of  mills  &om  mines,  say  14  miles,  and  average  cost  of  hauling  $i  50 
pisr  ton. 

308  tons  per  day  for  21!  days  equal — 

S,008  tons,  atS4  50  per  ton  for  hauling - $36,036  00 

8,008  tons,  at  |li  per  ton  for  wood 1 10,677  33 

Total  per  month  for  wood  and  hanliog 46,713  33 

or  $5  83  per  ton. 

IVom  those  tables  it  appears  when  wood  ia  worth  in  Vhginia  Sl4  per  covd,  the 
cost  of  this  item  per  ton  of  ore  i-educ«cl  is  about  $S.  Any  i-aili'oatl  oo«ld  put 
wood  down  at  the  same  mUls  for  $9  per  cord,  witli  g;i-eat  advantage  to  the  com- 
pany. This  wotdd  be  a  caving  of  13  per  Coi'd,  or  about  $1  07  per  ton.  'Ulakijig 
tliis  alteration  in  the  details  of  Storey  county  mills,  the  CMt  of  reduction  per  ton 
for  the  items  of  wood,  water  and  hanling,  the  total  woald  be  $3  55  per  ton,  or 
81  cents  less  than  the  moat  favorable  average  results  at  mills  working  Corostoek 
ores,  or  $2  02  leas  than  tlie  most  unfavoi-ablo.  Competent  judges  climate  that 
by  taking  these  ores  to  the  Truckee  river  the  total  cost  of  reduction  per  ton 
would  not  eacee/\  about  $9  or  $10. 

Pebcestage  of  Yield  and  Loss. — ^Experience  has  shown  that  for  the  ordi- 
nary ores  of  the  Comstook,  63  per  cent,  of  the  assay  value  of  the  ore  is  about  the 
proportion  which  can  bo  extracted  by  tie  process  in  use,  and  custom  mills  are 
I'equired  to  retUiii  at  least  that  proportion.  Careful  assays  are  made  daily  of  the 
ore  aa  it  is  raised  from  the  mine,  it  being  customaiy  to  take  a  handful  of  ore  from 
each  car  load  as  it  ia  brought  to  the  smtaee,  and  place  it  iu  a  box  placed  near  the 
shaft  for  the  purpose.  Several  times  dming  the  day  the  contents  of  this  sample 
box  are  thoroughly  mixed  and  several  assays  made  of  them ;  the  average  of 
which  will  show  very  nearly  the  quality  of  ore  being  raised  at  any  particolar 
litne.  In  some  cases  the  value  of  the  ore  is  ascertained  by  samphng  tlie  con- 
tents of  each  wagon  load  as  it  leaves  the  mine,  in  the  manner  just  described. 
Ditting  the  proee^  of  reduction,  assays  are  taken  of  the  pulp  as  it  leaves  the 
batteries,  which  of  comrse  from  the  intimate  admixture  of  the  ore  will  be  more 
i-elbble,  but  if  amalgamation  for  tcee  metal  in  the  batteries  is  adopted,  i«  at  somo 
mills,  the  millman  can  gain  bnt  little  idea  of  what  he  is  doing,  as  the  quantity 
of  metal  saved  in  the  batteries  ia  an  unknown  item,  to  be  ascei'tained  only  when 
a  thorough  clean  up  is  made.  To  avoid  unnecessary  detention  from  this  source, 
which  requires  a  stoppage  of  all  machinery,  this  is  not  done  much  oitener  thaJ 
about  eveiy  two  weeks.  The  following  tables  are  valuable  in  this  connection. 
The  statistics  from  the  Hale  and  Norcross  mine  may  be  taken  as  a  fair  illustra- 
tion of  the  aveiage  i-eaults.  of  milling  opei-ations  in  this  section.  It  will  be  noticed 
that  the  percentage  of  gold  lost  is  small  compared  with  the '  silver,  showing  the 
former  metal  to  be  present  chiefly  in  an  uncombiiied  form.  The  table  suggests 
some  importtmt  qiiestions.     It  shows  that  we  aio  losing  annually  about  35  per 
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cent,  of  the  value  of  the  oro  miner!  from  the  Cometouk.  The  yield  of  hullion. 
last  yeai-  was  in  roand  numbers,  say,  $16,000,000,  which  would  show  the  loss  to 
have  been  about  $8,000,000.  The  enormous  extent  of  this  loea  is  well  uiideratoo<l, 
but  so  far  no  feasible  means  of  lessening  it  ^vithont  diminishing  the  net  praiitB 
en  the  result  have  been  suggested,  or  at  least  shown  to  be  practicable.  Excep- 
tional lots  of  ore  will  work  nearer  to  the  a^ay  value,  hut  only  in  rare  instances. 
How  small  a  percentage  of  the  metal  which  escapes  the  mUl  is  saved  by  fntare 
operations  will  appear  nnder  the  next  heading.  The  gi'eat  difficulty  to  contend 
with  hes  in  the  cost  of  labor  and  fuel.  The  avM-age  yield  of  all  ores  worked  at 
tho  present  time  does  not  probably  exceed  3135  per  ton,  equivalent  to  a  loss  of 
SIS  90  per  ton,  supposing  $35  to  represent  65  per  cent,  of  the  assay  value  of 
the  ores.  If  by  using  tlio  Freiburg  process  we  saved  80  per  cent.,  the  average 
yield  per  ton  would  be  $43  19,  or  an  advance  of  $8  12,  which  would  not  cover 
the  additional  cost  of  labor  and  fuel.  Tho  price  charged  for  treatment  by  the 
Freiburg  process  in  this  district  is  $45  per  ton,  mth  a  guarantee  of  only  80  per 
cent.  Ite  non-applicability  to  low  grade  ores  is  at  once  apparent,  the  cost  of 
reduction  being  gi-eater  than  the  avei-age  yield  of  the  ores.  To  make  it  avail-- 
able,  it  ie  evident  that  the  additional  15  per  cent,  of  the  assay  value  saved  most 
cover  the  inci'cased  cost  of  reduction,  which  is,  say,  $31,  so  that  it  wiU  prove  val- 
uable only  when  the  ores  are  worth  S200  per  ton  and  upwartls.  In  practice  a 
lower  gi'ade  than  that  may  bo  adopted,  it  being  found  by  experience  that  tho 
percentag-e  of  loss  in  working  ores  by  tho  net  process  increases  with  the  greater 
value  of  the  mineral.  Under  these  rarcumstances  we  must  look  rather  to  improve- 
inents  01}  the  present  modes  of  treating  the  "  tailings"  from  the  mil!  by  concea- 
tj'ation  or  othawiso. 


3   AND  NORCROSS   MINE. 
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Gould  and  Oubky  Mike, — TaWe  showing  the  average  value  of  tlie  ore 
reduced  iJuring  the  year  ending  November  30,  1866,  the  yield  at  the  mOi  and 
the  loss  per  ton.     (Q.  &  C.  annual  report  for  1866  ;) 

Averoge  ftsaay  per  ton $43  95 

Average  yield  per  ton,  75  per  cent 33  Oa 

Average  loss  pei:  ton,  25  per  cent -. 10  93 

Total  value  of  ore  as  per  assay 81,583,247  43 

Bullion  produced : 

GoM $363,803  92 

Silver 825,277  85 

1,189,08!  77 

Totalloaa,  aI>out  25  per  cent 393,165  66 

Note. — This  table  does  not  show  the  entire  yield  of  the  mine  for  the  year,  large  quantities 
of  oi'e  being  reduced  at  "cuetoni  mills."  The  statement  refers  oniy  to  oies  redaced  ai  the 
large  mill  owned  by  the  Gould  and  Curry  Mining  company. 

Concent RATiOK, — Concentration  is  employed  only  in  the  treatment  of  the 
"tailings,"  oi:  sands  from  which  aU  the  metal  hae  been  estraeted  which  could  be 
aavcd  in  the  mill.  The  tailings  are  usually  turned  into  the  nearest  wafercoui«e, 
(many  mills  being  so  situated  as  to  have  no  facilities  for  the  construction  of  reser- 
voira,)  and  the  right  to  use  them  rented  to  other  parties.  Many  plans  have  been 
suggested  for  their  concenti-ation,  but  the  one  in  general  use  is  extremely  simple. 
It  consists  merely  in  passing  the  sands  through  shallow  sluice  boses,  the  bottoms 
of  which  are  covered  with  ihict  blankets.  The  fall  of  these  sluices  is  oonsidei'- 
ablo  to  prevent  packing  of  the  sands,  but  the  sti-eam  of  water  if  i-egrdated  so  as 
t-o  cover  the  blankets  with  a  thin  sheet  only.  In  this  way  the  heavy  metaJlifei-ous 
particles  are  i"etained  in  pa^ng  over  the  rough  surface  of  the  blankets,  the  lighter 
sands  passing  off  in  the  water.  After  a  sluice  box  has  been  mmiing  several 
hours,  the  water  is  tmiied  off,  the  blankets  washed  in  a  tank  of  water,  and 
returned  to  their  places.  This  constitutes  the  entire  treatment.  When  the 
tank  is  nearly  full  of  tailings,  it  is  emptied  and  the  resulting  mass  considei-ably 
inci-easod  in  value  by  the  elimination  of  waste  sands,  is  ground  and  amalgamated 
in  the  manner  already  described.  Latterly  this  has  become  quite  an  extensive 
branch  of  om-  mining  business,  and  is  said  to  yield  a  good  return  on  the  capital 
employed. 

The  following  items  are  taken  from  the  report  of  the  surveyor  general  for  1866  : 

DetaiU  of  blanket  wiahings  in  Six-mile  caHonfor  1966  and  1867, 
Number  of  mills  dischai^ng  tailings  into  the  canon,  12, 
Pivhahle  number  of  tons  worked  during  the  year  1866,  100,000. 
EsUmated  valuoof  tailines  saved  and  worked  is  1866,  $73,000, 
8avin|rper  ton  of  ore  wo^ed,  72  cents- 
Length  of  sluices,  23,000  feet. 
Cost  of  sluices,  $20,000. 

Estimated  value  of  tailings  saved  and  worked  in  JBff7,  $164,000, 
Saving  per  ton  of  ore  worked  in  1867,  «!  64, 
AverAge  valne  of  tailing  saved  per  ton,  $20. 

These  items  show  only  a  portion  of  the  operations.  The  total  value  of  all 
tailings  saved  in  this  manner  was  probably  about  $200,000  for  1866,  which  will 
be  doubled  for  1867.  Those  figures  can  only  bo  considered  approximations,  but 
they  serve  to  show  how  small  a  percentage  of  the  gross  loss  is  saved  by  these 
means,  aad  how  large  a  field  is  yet  open  for  improvement. 
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SECTION   ivir. 

YIELD  OF  THE  MINES,  NET  PHOFITS,  ETC. 

The  followiug  tables,  taken  from  the  drcolar  of  tlio  Saa  Fmucisco  Stock  and 
Exchange  Board,  will  he  fomid  of  interest  iii  this  eoanectiou : 


TaUe  of  tlie  prodncts  of  sotm  of  theprmdpal  n 
also  skiyufing  dmidends  paid  and  a 
iS66. 


I  Virginia  and  Gold  HiU; 
e  during  the  year 


Co.,^,. 

».m..„.„«o. 

Divide.. 

A..^.nt.. 

55,580 
18?  809 

■■as 

350,000 

175,000 
38,000 

48^718 

176,000 
32,400 

18,000 

303,930 
3,310,000 
l,3l3,S6r 

390,000 

a3i,ooo 

27,953 

ll,S6I,T« 

hm,m 

1,273,3^0 

Production  of  VutHon  iy  Storey  comt^  d 


Jdnuar}'. . . 
Februaiy. . 

Marcli 

April 


g  the  year  ending  December  31,  1SS6. 


Septembcv,, 

Ocwber 

NovembRt  ,. 
December  -. 


1,052,759  89 
1,145,293  41 
1,244, 29r  54 
1,198,741  &6 
1,420,902  35 
1,169,391  46 
1,409,2^0  00 


14,167,071  55 


111  United  States  cniTency  this  repr 
federal  taxes  were  paid  as  follows  : 


I  value  of  118,072,934,  on  which 
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Production  ofhuUion  in  S 


ij  mwntyjor 


JanoBiy 

March 
April 
May 


seven  months  of  1867. 

81,330,833  8 


Total 


Jul7 


Total 10,1 


SoTE. — Themontliof  Marcli  wascharaoteriaedbytliemost  severe  snow-stonn 
which  has  yet  been  experienced  hi  Virginiiv,  T!ic  roada  were  neai-ly  impassable 
for  two  weeks — to  siioh  an  extent,  indeerf,  that  firewood  rose  fi.-om  $16  to  S45  per 
coi-d,  and  was  scarcely  obtMnaWe  even  at  ttat  price.  The  mills  situated  at  some 
(distance  from  the  mines  were  entirely  ont  off  from  new  supplies  of  ore,  and  reduced 
only  suoli  reserve  as  had  been  accumulated;  hence  the  marked  diminution  in  tlie 
monthly  production  of  bullion. 

Table  ^assessments  levied  sn  Comstodc  mines  during  tke  first  six  nwntks  of  1867. 
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Dividends  of  leading  claims  on  the  Comstock  I 
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Dividends  oftlie  lead'mg  dams  (m  the  Comslock  lock — Continued. 


SECOND  qOART 

at  OF  im 

^f  n^ 

$a>ooo 

48.000 

Sflooo 

roooo 

S'OUOQ 

fw    lOO 
144  000 

!■  perlal 

C  own  Point 
«,iaHllQ  M  &M.CO 
1  L  pire  Miil  and  Mmine  Co 

T "'?"!, 

108,001) 

43a  JOO 
BflOOO 

The  aggi-egate  yield  of  the  Gomstflek  lode  since  its  opening  has  been  ao  fully- 
spoken  of  in  the  preliminary  report,  that  I  shall  hei'e  confine  myself  chiefly  to  a 
comparison  of  the  operations  of  1866  with  the  fii'st  six  months  of  the  present 
year. 

Although  the  first  table  does  not  show  the  entire  yield  of  the  mines  for  1866, 
which  reached,  as  shown  elsewhere,  the  sum  of  $14,167,071,  it  will  answer  as.a 
basis  for  an  inquiry  into  the  actual  profits  of  mining  enterprises  in  this  district 
for  the  year,  inasmnch  as  mines  owned  by  private  companies,  the  returns  of  which 
aro  not  madepublic,  are  generally  worked  only  while  they  prove  profitable,  or  at 
any  rate  yield  siifflcient  bullion  to  cover  the  actual  espensea  of  their  development. 

By  BtriMng  out  of  the  assessment  table  the  items  relative  to  the  Lady  Brian  . 
amd  Damey  mines,  which  are  not  on  the  Comstock  lode,  wo  have  the  following 
result : 

Di-ridenda  paid  during  JSee 81,794,400  00 

Asseesmonts  paid  dazing  1866 1,232,330  00 

Net  profit  for  the  year  1866 563,030  00 

Equal  to  about  five  per  cent,  of  the  gross  yield  of  the  mines  under  couMderation. 
The  table  shows,  however,  that  out  of  the  11  mines  producing  bullion,  only  seven 
realized  sufficient  over  working  expenses  to  warrant  them  ia  distributing  the 
surplus  to  the  stockholders  in  the  form  of  dividends.  These  dividends  show  the 
net  profits  of  the  seven  mines  for  the  year  1866  to  be  the  following  percentage 
of  the  gross  yield.  Gould  and  Cnny  15.5,  Savage  20,  Hale  and  Norci-oss  S9, 
ImperiiS  19,  Empire  6.5,  Yellow  Jadtet  9,  and  Crown  Point  17. 

The  first  sis  months  of  1867  show  a  very  marked  improvement  on  J.866;  for 
there  is  not  only  an  actual  decrease  in  the  amount  of  assessiaents  levied,  but  an 
increase  in  the  number  of  dividend-paying  mines,  a  very  great  advance  on  the 
production  of  bullion,  and  a  really  gratifying  improvement  in  the  pei'centage  of 
profit  on  the  gross  operations. 

From  the  tables  it  will  be  seen  that  during  this  period  dividends  were  dis- 
tributed to  the  amount  of  $1,968,200,  from  which  deduct  the  assessments  of 
8380,280,  and  there  remains  $1,587,980  ae  the  net  profit  on  17,064,653,  or  about 
22  per  cent,  against  five  per  cent,  for  the  year  1866.  This  result  is  due  to  many 
causes,  among  which  may  be  mentioned  freedom  from  litigation,  final  settlement 
of  conflicting  interests,  reduced  cost  of  milling,  and  small  expenditures  for  neces- 
sary outside  improvements.  In  1866  the  latter  item  was  unusually  heavy.  To 
such  causes  as  these  may  we  look  for  the  improved  financial  condition  of  mining 
interests  on  the  Comstock  lode. 

The  actual  profits  on  the  capital  invested  in  our  mines  is  a  diifionlt  question 
to  approach,  smrounded  as  it  is  by  so  many  uncertain  and  fluctuating  condiUonB,    i 
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and  has  pi-obably  been  spoken  of  in  the  pi-elii 
information  at  command  will  allow. 

The  San  Francisco  Bulletin  gives  the  following  flgnres  showing  the 
gain  in  the  market  value  of  15  of  our  lea^ling  mines  dnriog  the  past  yi 


report,  as  fully  as  the 


0.,..,. 

July  1,  me. 

,^...yiam. 

July  1,1867. 

540^100 

9»,m 

D7U,0W 
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308;  ooo 
■SS 

635]  000 
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685.  aoo 
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940,000 
804.000 

198, 800 

..AS 
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'S.S 

,ss 

5,739,780 

7,  794,  860 

13,683,040 

Using  the  valuation  for  July  1,  1867,  the  dividends  paid  during  the  first  six 
months  of  1867  (deducting  assessments)  would  show  a  profit  on  the  gross  opera- 
tions at  the  rate  of  rather  more  than  23  per  cent,  per  annum  for  this  period.  The 
majority  of  our  mining  stocks  are  held,  however,  for  pareiy  speculative  purposes, 
and  fluctuate  in  value  go'  greatly  and  incessantly  that  such  a  calculation  is  of 
little  value,  most  stockholders  depending  for  their  profits  on  sudden  rises  in  the 
value  of  their  property,  caused  by  favorable  developments  or  skilful  "  manipular 
tion,"  rather  than  on  the  dividends  p^d  out  of  the  product  of  the  mines.  These 
have  been  looked  upon  too  much  in  thelight  of  means  by  which  to  "bull"  stocks, 
and  too  little  thought  has  been  bestowed  by  stockholders  on  the  means  by  which 
thCT  have  been  obtained. 

Instances  are  not  wanting  where  they  have  been  paid  out  of  borrowed  capital, 
and  in  many  eases  they  have  been  made  only  by  working  the  mine  in  a  ruinous 
manner.  Many  thousand  tons  of  rock  have  been  worked  during  the  past  year, 
which  ought  never  to  have  been  taken  from  the  mines  until  such  time  as  it  could 
be  worked  more  cheaply  than  at  present.  Had  the  stockholders  of  the  mining 
companies  looked  to  tlie  actual  profits  of  mining  enterprises  for  their  remuneration, 
they  would  have  extended  to  railroad  matters  a  helping  hand,  and  Could  have 
been  realizing  to-day  on  low-giade  ores  a  profit  of  $10  or  $12  per  ton,  instead 
of  $i  or  $5.  The  fear  of  temporarily  reducing  the  value  of  their  mining  stocks 
by  granting  such  assistance  has  always  stood  in  the  way.  The  absolute  neces- 
sity, however,  of  better  modes  of  transportation  has  at  length  been  realized,  and 
before  the  expiration  of  another  year  wo  shall  have  the  means  of  greatly  reducing 
the  cost  of  mining  and  milling  operations  at  our  command,  and  so  inci-easing  the 
amount  of  our  legitimate  profits. 

The  Costs  and  Losses  ih  Silver  Mihing. — There  ai'e  few  facts  connected 
with  the  development  of  the  mineral  resouroes  of  the  country  that  deserve  more 
immediate  attention  than  the  costs  and  losses  which  attend  gold  and  silver 
mining. 

The  following  tables,  compiled  with  the  greatest  care,  exhibit  details  connected 
with  the,  subject  of  silver  mining  in  a  form  more  convenient  for  reference  than 
an  elaborately  written  treatise.  The  accounts  of  the  mine  named  have  been 
selected  for  compiling  these  tables  because  they  wore  more  convenient  and  correct 
than  any  others  at  our  command,  and  because  this  mine  affords  a  fair  sample  of  a 
"wt'll -managed  enterprise  in  Nevada. 
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Similar  tables  have  not  been  prepared  for  gold  mining,  because  tlie  boote  of 
no  gold  mining  company  afford  the  necessary  data  for  their  compilation. 

Table  !No.  ]  is  a  complete  balance  sheet  of  this  company's  operations  for  ax 
inoiitlis,  exhibiting  eveiy  detMl  of  its  expenditm'o  for  that  period,  divided  nnder 
appropriate  heads.  This  table  explains  the  numerons  expenses  attending  silver 
mining,  the  excessive  cost  of  material  and  labor,  and  the  large  proportion  of 
non-productive  work  necessary  to  be  done  in  developing  a  mine. 

Table  No.  S  shows  the  proportions  of  the  pi-ecious  metals  saved  and  lost; 
gives  the  namea  of  the  various  mills  at  which  the  oi-e  was  worlted.  This  por- 
tion of  the  subject  is  very  suggestive,  as  exhibiting  the  fact  that  some  of  these 
mills  return  a  larger  per  cent,  of  metal  than  others.  This  table  also  exhibits 
the  varying  proportions  of  gold  and  sDver  in  the  bullion  saved  by  the  various 
mills,  which  appear  to  be  influenced  by  the  pi-ocesses  used  for  its  extraction. 
This  important  feature  in  thetablewonld  have  been  more  valuable  had  the  books 
of  the  company  shown  the  depths  and  localities  from  whence  the  ore  reduced 
had  been  extracted. 

It  is  suggestive  also  to  mark  that  the  loss  of  metal,  according  to  assay,  foots 
up  $471,155  17,  while  the  total  quantity  saved  only  amounts  to  $816,979  62, 
out  of  $1,288,132  79.  Of  32  lots  sent  to  mill,  only  two  retomed  over  70  per 
c«Qt.  of  the  fire  assay  value;  this,  too,  in  one  of  the  best  managed  companies, 
and  when  the  mills  are  boasting  of  the  improvements  in  their  maehinery  and 
processes.  What  mast  have  been  the  waste  during  the  eai-ly  days  of  silver 
mining,  before  the  present  incomplete  experience  had  been  attained  ? 

That  the  present  enormous  waste  of  the  precious  metals  by  custom  and  com- 
pany's mills  might  be  avoided,  is  clearly  demonstrated  by  the  success  of  the 
companies  which  i-e-workthe  tailings  thrown  away  by  these  mills.  In  the  vicinity 
of  Vuiginia  City  there  are  several  mil^  of  flumes,  all  lined  with  blankets,  which 
require  hundreds  of  men  to  change  eveiy  few  hours.  The  tailings  thus  collected 
yield  a  larger  profit,  according  to  the  cost  of  their  production,  than  the  ores 
worked  in  the  mills.  Nearly  one-third  of  the  bullion  shipped  from  Storey  county, 
Nevada,  is  obtained  from  the  waste  of  the  mills  collected  in  these  flumes. 

Table  No.  3  shows  the  total  product  of  this  mine  for  a  year;  exhibits  the  per- 
centum  of  metal  to  the  ore ;  the  costs  of  production  and  reductioa.  It  is  hoped 
these  tables  will  be  carefiiUy  studied,  as  tiey  contain  much  valuable  infoi-mation 
conveniently  aiTanged  for  reference, 

TABLE  No.  1. 
Detailed  statement  of  the  cost  of  production  of  2Q,404^|^  tons  of  n. 
the  year  ending  March  1,  1867,  hij  the  Hale  ond  JSorcioss  Sdvet 
Compant/  of  Nevada. 
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Bullion  Peoduct  op  the  Oomsi'OCk  Lode. — The  foregoing  tables,  from  tho 
Commercial  Herald  and  Market  Review,  sbow  the  bullion  product  of  tbe  lead- 
ing claims  on  the  Oomstock  lode  during  tbe  year  1867,  aa  compai'ed  witb  1866. 
The  bullion  product  of  the  Yellow  Jacket  clmm  has  been  estimated  for  tbe  last 
six  montliB  of  1867.  Thetotalproductof  tbeComstocklodefortheyeavending 
December  31,  1867,  is  estiriiated  by  tbe  moat  reliable  authorities  at  $17,500,000. 
It  is  estimated  that  other  districts  in  Nevadahaveyieldedduringthe  same  period 
S8,&00,000,  making  the  total  product  of  Hevada  for  the  calendar  yeai-  1867, 
$20,000,000.  The  average  percentage  of  gold  and  silver  is  shown  in  table  S,  on 
file  workings  of  the  Hale  and  Noroross,  being  about  66  per  cent,  silver,  and  3.4 
per  cent,  gold.     In  the  outside  districts  the  proportion  of  gold  is  considerably  less. 

Assay  Oi'PICES,  &C. — There  are  four  assay  office  in  Vir^nia  and  three  in 
Gold  Hill ;  some  few  of  tbe  mining  companies  assay  their  own  bullion. 

The  amalgam  is  usually  retortod  at  the  mill  and  delivered  to  the  a^ayer  in 
the  fonn  of  "  crude  bullion."  After  melting  and  refining  it  is  assayed  by  the 
ordinary  process  of  cupellation  with  lead,  the  accuracy  of  these  assays  being 
checked  from  time  to  time  by  the  humid  method. 

The  ohai-ge  on  ballion  for  transpoitation  to  Ban  Francisco  is  one  per  cent.,  and 
on  coin  from  San  Francisco  to  Vhginia  one  and  one-eighth  pet  cent.,  the  Iatt«r 
being  somewhat  the  highest,  to  cover  the  esti'a  risks  of  loss  and  robbery. 


STAGE  ROUTES  CEKTEING  AT  OR  PASSING  THROUGH  VIKGINTA  CITY. 

Route  ,No.  1.  Virginia  to  Sacratnmto,  via  the  CmtriA  Pacific  HaUroad,  with 
which  it  connccffi  at  Cisco  depot.  Two  coaches  daily  each  way.  Fare,  including 
raih-oad  charges,  from  Virginia  to  Sacramento,  $20 ;  from  Sacramento  to  Vir- 
ginia, $25.  This  route  crosses  the  Sierra  by  the  Conner  Lake  Pass,  the  one 
selected  by  the  C  P.  B.  E.  The  Ml  of  snow  during  the  winter  is  very  heavy, 
and  sleighs  run  from  the  tenninus  of  the  railroad  to  \vithin  30  miles  of  Virginia. 
During  the  winter  of  1866  and  1867  they  ran  for  a  short  time  into  Virginia 
without  changing. 

Route  No.  2.  Yirgima  to  Sacramento,  via  Placermlk  and  the  Sacramento 
YaHeil  raiVroad,  passing  throngh  Gold  Hill,  Silver  City,  Empire,  Carson,  and 
Genoa,  connecting  with  the  railroad  at  Shingle  Springs.  One  coa*h  dioly  each 
way.  This  route  crosses  the  Sierras  at  the  south  end  of  Lake  Tahoe.  Snow 
on  the  sumnuts  of  the  mountains  heavy.  During  the  severest  portion  of  tbe 
winter  sleighs  run  from  the  summit  nearly  down  to  Carson  valley.  Before  the 
construction  of  the  Central  Pacific  r^lroad,  nearly  the  entire  freighting  business 
between  California  and  Nevada  passed  over  this  route.  At  the  present  time  the 
Conner  Lake  road  takes  probably  three-fourths,  and  will  gradually  secure  the 
balance  as  the  raDroad  approaches  Virginia. 

Route  No.  3.  Overland  route,  frmt  the  Atlantic  to  tlte  Pacific  States,  passes 
throngh  Virginia,  one  coach  arriving  and  departing  daily.  Passengers  com- 
plete the  journey  toSacramentoby  either  of  the  two  previously  mentioned  routes. 
Fare  toAustinfrom  Virginia,abont  $15;  to  Salt  I»ake,  $70 ;  fo  the  eastern  r^l- 
iwad  terminns,  $100. 

Route  No.  4.  Virginia  to  Carson,  passing  through  Gold  Hil],  Silver  Cify, 
and  Empire,  one  coach  each  way  dealy. 

Route  No.  6.  Virginia  to  BayUm,  passing  through  Gold  Hil  and  Silver  Ciiy, 
one  coach  each  way  daly. 

Route  No.  6.  Virginia  to  Washoe  and  Ophvr,  one  coach  each  way  daily. 

Route  No.  7.  Virginia  to  Idaho  Territory,  passing  through  the  Humboldt 
county  settlements,  one  coach  each  way  every  other  day.     ""  '    " 
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Route  Ko.  8,  Fast/reiffki,  via  Domier  iafe  and  the  C.  P.  It.  R.,  ono  coimli 
each  way  daily.  Brings  perishable  freight  to  Nevada,,  carrying  passengers  only 
fi'oni  Nevada  to  California,  the  amount  of  return  freight  being  small. 

Route  No.  9.  Fast  freight,  via  PhcerviJie  md  the  Sacramenh  Valley  railroad, 
details  the  same  as  route  No.  8. 

Route  No.  10.  Fast  freight  to  Belmont,  in  Central  Nevada,  via  AusUn,  one 
coach  each  way  weekly.     Carries  freight  and  passengers  both  ways. 

Route  No.  11.  Fast  freight  to  Belmmi,<me,  ooach  twice  a  week  each  way, 
caiTving  passengers  and  freight. 


STAGE  LINES  CENTEING  AT  CAESON  CITY. 

Route  No.  1.   Carson  to  Daytmi,  via  Empire,  one  coa^h  each  way  didly. 

Route  No.  2.  Carson  to  Washoe,  via  Fra/nktoum  and  Ophir,  one  coach  ■  each 
way  daily. 

Route  No.  3.  Carson  to  Aurora,  via  Genoa  and  WeUington^s  statiiM,  one 
coach  each  way  every  other  day.  The  mines  at  Pinegrove  lie  a  few  miles  to  the 
east  of  Wellington's.  At  Genoa  this  route  connects  with  stages  for  Silver 
mountain  aud  Markleeville,  and  at  Aurora  with  stages  for  Blind  Springs,  Fort 
Independence,  Kearsarge,  and  Owen's  River  valley. 

The  majority  of  these  routes  have  been  established  for  several  years,  and,  as 
will  be  seen  by  the  following  table  of  postal  routes,  usually  receive  government 
aid,  in  the  form  of  subsidies  for  carrying  the  United  States  mails.  But  few  of 
them,  especially  those  operating  between  distant  settlements  and  through  thinly 
settled  countries,  could  exist  without  such  assiBtance,  Though  stitfering  less 
sevei'ely  fi-om  Indian  depredations  on  this  side  of  the  Rocky  mountains  than  on 
the  eastern  slope,  these  lines  of  travel,  in  some  instances,  absolutely  retjoire  the 
presence  of  soldiers  to  make  them  safe  modes  of  communicarion. 


SECTION  xvin. 

VIRGINIA  AND  ADJACENT  DISTEICTS— FACILITIES  FOR  OBTAINING  FUEL. 

Coal. — No  coal  deposits  which  are  likely  to  prove  of  permanent  value  have 
been  found  in  the  neighborhood  of  Virginia,  Considerable  prospecting  has  been 
done  in  the  neighhorhood  of  E!  Dorado  caSon,  a  few  miles  from  Dayton,  where 
inferior  lignite  is  found  associated  with  triassic  (?)  limestones  and  shales,  and  at 
Crystal  Pealt,  on  the  Tinckee  river,  near  tie  California  State  line,  where  lustrous 
black  lignite  is  found  la  small  quantities,  in  recent  geological  deposits.  In  the 
Palmyra  mountains,  a  few  miles  from  Como,  a  small  vein  of  lignite  is  also  found, 
but  none  of  these  localities  can  be  relied  upon  for  a  supply  sufficient  to  warrant 
an  outlay  of  capitaL  Many  other  pointshave  been  located  as  coal  lands,  with- 
out any  foundation  whatever,  the  deceptive  appearance  of  some  metamorphic  or 
igneous  rocks  having  misled  persons  ignorant  of  geological  formations  into  costly 
and  useless  expendltm-e  of  time  and  money.* 

The  entire  district  Is  dependent  on  wood  for  fuel.  "When  the  mines  on  the 
Oomstock  lode  were  first  discovered,  the  surrounding  mountains  were  covered 
with  a  scanty  growth  of  scmbby  pines,  (known  as  the  'pinon  or  pinenut,)  and  a 
variety  of  juniper,  generally  called  cedar.  This  supply  has  been  entirely  exhausted, 
the  nearest  remaining  timber  of  these  kinds  coming  to  the  market  from  the  mountmns 
east  and  south  of  Dayton,  and  north  of  Virginia,  both  localities  about  13  miles  dis- 
tant from  the  place  of  consumption.  Even  at  these  points  the  amount  easily  acces- 
sible is  rapidly  diminishing.     The  rugged  character  of  the  mountains  compels 

*  See  ortiule  on  coal  flepogits  of  NoTada,  section  3,  page  312,  CjiOOQ  IC 
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fhe  lumljermen  to  pack  the  wood  on  mules,  frequently  two  or  three  miles  to 
places  which  are  accessible  to  wagons.  This  and  the  distance  from  market 
make  the  price  high,  ranging  from  $14  to  |;16  per  cord.  The  pifion  is  considered 
the  most  valuable  firewood,  being, a  hard,  resinous,  fine-gi^ned  variety,  growing 
from  10  to  30  feet  in  height,  and  commands  about  S2  per  cord  more  than  the 
cedar.  The  whole  district  will  ere  long  be  entirely  dependent  on  the  practically 
inexhaustible  for^ts  of  the  Sierra  Nevadas.  Even  now  large  quantities  of  fire- 
wood are  brought  from  this  source,  though  the  fuel  is  considered  inferior  to  the 
piEon.  There  are  many  mills  working  ore  from  the  Comstock  mines,  located  at 
the  foot  of  the  Sierras,  and  the  teams  hauling  ore  to  these  points  bring  return 
loads  of  firewood  or  lamber.  Large  quantities  are  floated  down  the  Carson  river 
yearly,  a  distance  of  60  to  100  hundred  miles  from  the  forests  at  the  headwaters 
of  the  river  to  Empire  City,  in  Eagle  valley,  and  are  shipped  from  that  point  to 
the  mines  and  mills.  The  vicinity  of  Cai-son,  Washoe  valley  and  Galena  also 
yield  an  abundant  supply,  but  »  wagon  freight  of  12  to  18  miles  keeps  the  price 
at  about  the  figui-es  mentioned. 

CoHSOMPTioN  OP  FiKEWooD  ASD  LuMBBR. — ^The  following  tablo  shows 
approximately  the  daily  consumption  of  firewood  in  the  district 

Cordq 
By  hoistiDg  works  on  mines  JO 

By  mills  crushing  orpi  3"8 

Fur  domestic  use  ..  130 


The  average  cost  of  this  firewood  will  be  about  $10  per  cord  or  $5,680  per 
day,  giving  a  yearly  total  of  over-  $2,000,000,  Of  this  sum  at  least  60  per  cent, 
is  paid  for  baiding  to  the  place  of  consumption. 

The  oonsumpfion  of  lumber  and  mining  timbers  in  the  district  will  reach  some- 
where near  25,000,000  feet,  (board  measure,)  of  which  about  17,900,000  feet  are 
wsed  in  and  aronnd  the  mines  on  the  Comstock  lode.  The  total  annnal  value 
of  tliis  branch  of  business  will  not  fell  far  short  of  $800,000  per  annum. 

Other  Mineral  Deposits. — The  mining  district  under  consideration  may 
be  called  exclusively  a  silver  region,  its  other  mineral  deposit  being  relatively 
of  small  value. 

GrOLD  occurs  in  small  quantities  in  many  of  the  ravines  along  the  foot  hills  of 
the  Sierras,  and  Gold  caSon  was  worked  as  a  placer  mine  before  the  discovery 
of  silver ;  but  both  of  these  operations  have  been  discontinued  for  some  yeai-s. 

CoPPEE  Ores  are  found  in  many  localities,  both  east  and  west  of  Carson,  but 
the  difficulty  of  making  copper  mining  remunerative  in  Nevada,  with  the  existing 
high  rates  of  labor,  ti-anaportation,  and  supplies  have  prevented  their  devel  [  n  ent. 

Ieof  Ores  are  abundant  in  the  mountiuns  southwest  of  American  Fl  t  and 
about  four  miles  south  of  Virginia,  but  they  are  nnfavorably  atuated  fo  w   km 
and  not  likely  to  be  of  value. 

Lead  Ores  containing  a  considerable  percentage  of  alver  occur  f  eqn  ntly 
in  the  neighborhood  of  Galena,  in  Washoe  county.  The  mines  have  be  n  pened 
to  some  extent,  passing  into  the  hands  of  several  different  parties,  who  have  ti  led 
to  work  them  profitably,  though  admirably  situated  as  regardsboth  water  power 
■for  concentration  and  fuel  for  smelting.  The  galena  is  associated  with  conside- 
rable quantities  of  mispickel,  which  renders  cai-eful  sorting  essential  to  the  pro- 
duction of  good  marketable  lead,  but  the  manner  of  the  association  is  snch  that 
no  diffionlty  need  arise  on  this  account. 

Plumbago  of  inferior  quality  is  fonnd  extensively  in  the  mountains  east  of 
the  Carson  river,  a  few  miles  frem  Empire,  but  has  never  been  utilized.  It  also 
occurs  between  Virginia  and  Washoe,  in  the  Washoe  mountains,  and  at  one  time 
was  used  in  the  manufacture  of  crucibles. 

StTLPHTTE  occui-s  at  the  Steamboat  Springs,  condensed  in  the  earth  from  the 
rising  vapors,  but  not  in  any  large  quantity. 
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Limestone  of  fine  quality  is  plenty  in  the  mouctaiiis  oast  and  sonth  of  Virgmia. 

NuMBEK  OF  MiNiKG  LOCATIONS  CLAIMED  AHD  OPENED. — The  numbei  of 
mining  claims  recorded  on  the  books  of  the  mining  recorders  of  Virginia  and 
Gold  Hill  does  not  Ml  far  short  of  5,000.  If  to  these  are  added  other  cladiBS 
throughout  the  district  under  consideration,  the  nnmber  will  not  fall  far  short  of 
8,000.  When  we  compare  this  number  with  the  claims  on  which  work  is  being 
done  at  the  present  time,  (probably  not  more  than  50)  we  begin  to  realize  the 
character  of  tie  wild  mining  fever  which  raged  here  from  1860  to  1863.  It 
must  not  be  supposed,  however,  that  all  claims  at  present  lying  nntoached  are 
worthless.  Many  of  them  developed  ore,  bat  too  low  in  quality  to  pay  a  profit 
at  the  time  they  were  abandoned.  Still  all  the  claims  which  may  at  any  time 
in  the  future  become  valuable  will  not  exceed  a  few  hundred,  a  vast  proportion 
of  the  8,000  locations  having  no  foundation  whatever,  and  many  of  which  could 
scarcely  be  pointed  out  even  by  the  locators  themselves. 

COST   OP    MATERIALS. 

The  following  table  may  be  taken  aa  a  fair  illustration.  The  few  articles 
used  in  the  mines  not  occnmng  in  this  table  are  added  at  the  end,  the  average 
price  being  derived  from  the  same  source: 

Mattriah  consumed,  at  the  Goidd  if  Cwrry  mill  during  the  year  ending  Novem- 
ber 30,  1866. 
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Population  op  Towns. — In  the  absence  of  census  tables  it  is  extremely 
difficult  to  give  accurate  information  on  tMs  head.  The  population  of  the  differ- 
ent towns  may  be  estimated  at  about  the  following  figiu-ea,  which  will  probably 
be  found  rather  over  than  under  the  mark : 

Vii-ginia,  Gold  Hill  and  Silver  City. 12,000 

Cai-son 1,000 

Washoe 1,000 

Dayton 1,  000 

Empire 500 

The  enth-e  district  under  consideration 80,  000 

Of  this  number  about  1,500  are  employed  directly  in  the  mines,  and  about 
1,200  in  the  various  mills,  the  remainder,  whether  engaged  in  farming,  lumber- 
ing or  in  trade,  being  more  or  leas  dependent  on  the  mining  interest  for  their 
support.  Were  it  not  for  its  mining  attractions,  the  district  would  in  all  proba- 
bihty  have  remained  the  desert  it  was  in  1859,  before  the  discovery  of  the  Oom- 
stook.  Previous  to  that  time  it  supported  only  a  scanty  population,  who  made 
a  livelihood  out  of  the  annual  emigration  over  the  plains. 

Peice  or  Labor. — Miners  receive  ftom  $3  60  to  $4  per  diem,  and  black- 
smiths, carpenters,  brakemen  ahd  en^neers,  from  $5  to  $8.  Mill  liands  earn 
from  $3  to  |5,  according  to  the  responsibility  of  their  positions. 

Mode  ahd  Cost  of  Livihg. — The  following  list  of  prices  current  for  articles 
of  domestic  consumption  is  taken  fiora  the  daily  papers : 


FJonr,  per  100  pounds 

86  00  a{6  50 

Salt,  3-potind  sacks 

■  80  35 

California  bacon 

Whiskey,  qaaj't  bottles 

Coal  oil,  per  gaUon 

30  a 

95 

1  50 

T, 

Eggs,  per  dozen. ,, 

Eggs,  perl>ox50doaen 

Mackerel,  per  kit 

62J 
50 

Green  coffee,  per  pound,  Eio. , 

35 

500 

Green  coffee,  per  pound,  Java 
Coffee,  ChartreB,  1  lb.  papers.. 

Trout,  Late  Taboe 

50 

.      S0» 

25 

Cheese,  new  California,  per  lb. 

25  a 

mj 

Codfish,  per  pound . , , , 

20  « 

ys 

Candles,  pen  pound 

•m  a 

37^ 

Salmon,  salt,  per  pound 

ao« 

25 

Satmon,  smoked,  per  pound 

Lard,  California,  per. pound.. 

25  a 

H(l 

Salmon,  fresh,  per  pound... 

.sr 

Crushed  sugar,  par  pound 

J9  a 

Vi< 

Herrings,  fresh,  per  pound  . 

25 

Brown  sugar,  per  pound 

.16  a 

'M 

Herrings,  salt,  per  pound... 
Potatoes,  per  pound 

25 

Powdered  sugar,  per  pound.  . 
Golden  sirup,  per  gallon 

25 

24« 

■A 

I  50  a 

i  m 

Potatoes,  sweet,  per  poand  . 

1« 

Tea,  black,  Comet,  per  poand 

I  Via 

:i5 

Cabbage,- perpound 

H 

Tea,  green,  Comet,  per  poand 
Tea,  Japanese,  per  pound . .  . 

Plug  tobacco - . 

Salt,  lO.punnd  sacks ' 

Salt,  5-pound  sacks 

I  95  a 

liO 

Green  peas,  pei-ponnd.. 

121 

I  00  a 

a5 

Asparagus,  per  pound 

y-^ 

SO 

Turnips,  perpound 

4  a 

5 

Even  in  the  towns  a  lai-ge  proportion 

of  the  population  hoard  at  restau. 

rants 

or  hotels,  at  rates  varying  from  $8  to  $12  per  week.  Many  mills  are  so  situated 
that  they  are  compelled  to  keep  a  boaj-ding-house  for  the  men  employed,  in  which 
case  they  are  usually  paid  so  much  a  month  including  their  board.  This  system 
is  the  inevitable  i-esult  of  the  rmsfittled  disposition  of  much  of  our  popuhttion, 
who,  in  spite  of  oft-repeated  warnings,  are  yet  ready  to  believe  that  every  new 
mining  camp  discovered  is  better  than  the  one  in  which  .they  are  located,  and 
rush  to  it  accordingly,  in  the  hope  of  making  the  "big  strike"  which  shall  bring 
them  wealth  and  comfort  in  a  day,  instead  of  winning  them  by  the  old  well-tried 
rule  of  patient  industry  and  perseverance.  There  are  many  signs,  however,  of 
improvement  in  this  respect ;  but  the  number  of  those  who  have  come  to  look 
upon  Nevada  as  a  permanent  home  are  very  few,,  indeed.  ,      ,    . 

House  sorvantsreceiveiiom3{30  to  S40  a  month.    Many  Chiaamenare  employed 
in  this  capacity  at  about  the  same  wages. 
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Tho  great  majority  of  private  residences  in  this  district  are  built  of  wood. 

Benefits  oe  I'he  Pacific  Railroad  Aiin  its  Bea.nchids. — Tlie  Central 
Pacific  railroad  at  tbe  nearest  point  will  be  about  20  miles  distant  from  Virginia. 
Even  were  there  no  rmlroad  connection  between  the  two  points,  we  sbonld  yet 
feel  Hie  advanti^  of  this  great  thoroughfare,  lo  more  rapid  and  certain  com- 
munication with  the  seaboarf,  .and  in  reduced  rates  of  freight.  But  its  benefits 
are  likely  to  be  largely  increased  by  the  conatruetion  of  aline  from  Vir^ia  to 
a  point  on  the  Truckee  river,  about  86  miles  east  of  the  State  line.  This  line 
has  been  carefully  surveyed,  its  chief  features  being  enumerated  in  the  following 
abstract ; 

Length  of  road  from  the  Savage  mine  in  Virginia  to  the  Tnickoe  river  and 
Central  Pacific  railroad,  20  miles. 

Total  length  of  road,  22  miles. 

Total  elevation  to  be  overcome,  1,996  feet. 

Average  grade  per  mile,  llS^j^  feet. 

Heaviest  grade  per  mile,  180  feet. 

Minimum  curve,  radius,  300  feet. 

Percentage  of  straight  line,  65, 

Total  estimated  cost,  including  equipment,  &c.,  $1,105,743. 

Total  estimated  revenue  per  annum,  $1,368,320. 

Probable  net  profits,  60  per  cent,  of  gross  revenue. 

This  line  follows  a  hillside  grade  along  the  Washoe  mountains  to  a  point  1  J 
miles  north  of  Vii^nia,  where  it  descends  into  Long  valley,  and  follows  tho 
waters  of  that  valley  to  the  Truokee  river.  These  flow  through  smooth  valleys, 
occasionally  interrupted  by  deep  gorges  bounded  on  either  side  by  lofty  precipitous 
bluffs  of  ti'achyte  or  basalt ;  but  in  all  cases  the  bottom  of  the  canon  is  compara* 
tively  smooth,  and  wide  enough  to  admit  of  the  construction  of  a  good  road  with- 
out being  compelled  to  adopt  a  hillside  gi'ade,  except  in  one  instance,  for  about 
Ij  miles.  Owing  to  these  cii^eumstanees,  a  good  road  can  be  built  for  a  very 
moderate  ouflay,  though  the  route  lies  through  very  rough  and  broken  moun- 
tiuns. 

A  preliminary  reconnoissanco  of  this  route  was  made  early  this  spring,  and  the 
detailed  location  has  just  been  completed  with  very  flattering  prospects.  The 
importance  of  the  early  completion  of  this  road  to  the  mining  interest  of  this  dis- 
trict is  almost  beyond  calculation.  Its  effecte  will  be  felt  in  the  reduced  price  of 
freight  on  general  merchandise,  in  the  reduced  cost  of  firewood  and  lumber,  and 
in  the  possibility  of  working  ores  at  present  valueless  from  their  too  poor  quality. 

At  the  present  time  about  30,000  tons  of  general  merchandise  are  brought  from 
California  to  Nevada  annually  for  consumption  in  this  district,  at  a  cost  for  trans- 
portation of  about  $1,800,000.  Through  railroad  communication  with  Sacra- 
mento will  result  in  a  saving  of  upwards  of  $900,000  per  annum,  of  which  abotit 
10  per  cent,  or  $90,000  may  be  ci'edited  to  the  Virginia  and  Truekee  raih-oad. 

The  road  will  also  make  tiie  pine  forests  of  the  Sierra  Nevadas  easily  aecessible 
from  Virginia,  and  from  this  source  both  lumber  and  firewood  can  be  supplied  to 
Viiginia  and  Gfold  Hill  at  a  reduction  of  fully  35  per  cent,  on  present  rates.  The 
following  details  of  the  probable  business  of  the  road  are  from  the  report  of  the 
chief  engineer,  J.  E.  James.  The  figures  show  the  present  actual  consumption 
in  the  localities  where  the  opening  of  railroad  communication  with  the  Truckee 
river  and  the  Central  Pacific  railroad  would  afiect  their  price: 

According  to  the  estimate  of  parties  likely  to  be  well  informed,  firewood  can  be  dalivored 
nt  the  Tiuclee  teroiiiins  of  tho  road  at  8^  or  $3  00  per  coi-d.  Tbey  propose  to  cut  tbis  fire- 
wood in  the  Sierras  and  float  it  down  the  Truckee  river.  Logs  are  at  present  furnishe3  to 
Eastni  nil's  saw-mill  (onlvafew  milea  hiirbernp  the  river)  from  this  source,  sbowing  tbe  plan 
to  lie  feasible,  and  fuinisuitig  duta.  on  wliich  to  base  an  estimate.  Supposing,  however,  that 
tiiese  ostimates  are  too  low,  and  that  the  price  at  the  terminus  is  $5  per  cord,  your  company 
can  supply  the  entire  demaiid  of  Virginia,  Gold  Hill  and  Silver  City  at  f  10  per  cord.    In 

Virginia  and  Gold  Hill  this  would  be  $4  per  cord  less  than  ruling  rates  to  largo  ■ 
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ftofi  $6  or  $7  leas  than  is  usually  paid  b^  private  fainilieB,  and  would  certainly  control  the 
entire  business,  shown  bj  the  Bccompanjing  tables  to  be  hs  fi^llona : 

For  mills  as  per  schedule,  daily 293cords. 

For  mines  as  per  schedule,  daily 72    " 

For  domestic  use ' BO    " 

Tolal 355     " 

The  present  price  of  timber  and  lumber  for  mining  purposes  ranires  from  828  to  $30  per 
1,000  feet,  board  measure. 

In  tbe  report  of  the  county  assessor  to  the  surveyor  goneral  of  the  State,  for  1866,  the  cost 
of  deliverins  logs  and  ihanofacturing  them  into  lumber  at  Russell  &  Crowe's  mill,  at  Empire 
City,  is  given  at  $19  per  1,000  feet,  which  is  probably  not  far  from  a  correct  aslimata.  These 
loga  are  floated  down  the  Carson  river  a  distance  of  from  6(1  to  100  miles,  from  the  forests  of 
Alpine  county,  Califoniiii.  Lumber  can  be  mauufaetured  on  the  Truchee  at  rales  eijually 
favorable,  thus  enabling  your  company  to  place  it  iu  the  market  at  a  price  not  eKceeilin? 
f21  per  1,000  feet.  The  following  condensed  statement  shows  nearly  the  present  annual 
consomptiou : 

Required  by  mines 17,910, 100  feet. 

Required  by  mills 9-20,000    " 

Required  for  other  purposes 5,000,000    " 

Total 23,830,100    " 

We  have  then  the  following  result  per  annum  : 

Saving  on  127,800  cords  of  wood,  tii$5 $6^9,  000 

Saving  on  23,800,000  feet  lumber,  at  $7  per  1,000 ICG,  600 

.  Saving  on  30,000  tons  merchaudiBe 90,  000 

895,  600 
equal  to  $1  50  on  every  ton  of  ore  raised  from  the  minea- 
-  We  again  qtiot«  fi'om  the  report  of  the  chief  engineer  : 

The  facilities  at&rded  by  the  Tmckee  river  will  doubtless  create  an  immense  busiuess  in 
the  transportation  of  low-grade  ores  to  that  river  forraduction  by  water-power.  Competent 
judges  estimate  that  rock  yielding  819  per  ton  can  be  reduced  with  prolit  both  to  mine  and 
mill  by  taking  advantage  of  ila  capabilities.  All  persons  at  all  familiar  with  our  mines  are 
aware  of  the  vast  amount  of  low-grade  ores  now  standing  in  the  Comalook  mines.  We 
believe  that  1,000  tuns  of  this  class  of  ore  would  be  estractS  diuly  in  a  short  period  after  the 
completion  of  the  road,  but  allowing  tor  the  gradual  growth  of  the  traffic,  have  based  oar 
estimate  an  500  tons  daily  for  the  first  year  of  operations. 

On  a  basis  of  500  tons  daily,  there  would  be  from  this  stjurce  alone  an  increase 
,  on  the  annual  prodoction  of  bullion  as  follows :  180,000  tons,  averaging  S15 
per  ton,  82,700,000  or,  supposing  the  quantity  to  be  increasei:!  to  1,000  tons,  tlie 
amount  would  be  $5,400,000. 

This  htJlion  can  be  Beeored  to  circnlation  in  no  other  way, 
Neither  will  the  advantages  cease  at  this  point.  The  tibility  lo  work  Sl5  orea 
to  advantage  will  immediately  enable  many  mines  at  present  lying  idle  to  resume 
operations,  and  very  matorially  lessen  the  annual  assessment  list,  Keither  can 
it  be  doubted  that  the  reduced  cost  of  working  will  gradually  cause  the  removal 
of  other  mills  to  the  Tmckee.  If  all  the  ores  were  worked  at  that  point  the 
saving  to  the  community  would  amount  to  upwards  of  $1,000,000  per  annum, 
equal  to  nearly  seven  per  cent,  on  the  gross  yield  per  annum  of  the  Comstock 
lode.  The  minhnom  cost  of  mining  ores  hag  pi-obably  been  reached ;  we  mnst, 
therefore,  look  to  improvements  in  tho  mode  and  cost  of  reduction,  as  an  offset 
to  the  increased  expenditiu«  necessary  to  deeper  mining  operations,  if  we  would 
keep  our  net  profits  at  their  present  portion. 
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SECTION    XIX. 

THE    SUTEO    TUNNEL. 

One  of  the  most  important  enterprises  connected  with  the  mining  interests  of 
the  Paciiio  coast  is  the  proposed  Sutro  tunnel,  briefly  referred  to  in  prelim- 
inary report. 

The  magnitude  of  the  work,  its  bearing  upon  the  fature  yield  of  the  mines 
located  upon  the  Comstock  lode,  and  its  pi-obable  influence  in  demonatrating  the 
continuity  of  mineral  lodea  in  depth,  in  other  parts  of  oor  territory,  where  tlie 
conditions  may  be  similai-,  have  been  set  forth  ia  various  reports  upon  the  subject. 

The  Mechaniea'  Institute  of  San  Francisco,  a  body  composed  of  highly  intel- 
ligent men,  some  time  since  appointed  a  couimittee  to  make  a  report  upon  the 
proposed  tunnel,  as  being  a,  work  beneficial  to  the  mechanical  interests  of  the 
coast.  The  following  extracts  ai'e  taken  from  .the  report,  which  ia  quite  an  elab- 
orate document ; 

Yield  op  Bullion.— These  mines  bave  now  a  world-wifle  reputation ;  tha  yield  of  the 
precious  metals  from  the  Comstoch  lode  far  exceeds  that  of  any  other  localitj. 

The  annnal  produce  for  the  piut  five  jears  has  been  in  rouad  numbera  as  follows ; 
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Total  ptodncaiuflTsysitB $«3, 000,000 

The  total  annual  production  of  ailvei  in  the  world  in  1S54  ia  stated  by  Professor  Whitney 
at  $47,443,aOO.  The  bullion  obtained  from  tbe  Comstock  lode  m  i8b6  la,  therefore,  equal  to 
more  than  one-third  in  value  of  alt  th^  silver  produced  m  1354  Mexico,  in  its  mbst  flour- 
ishing days,  fi'oin  1795  to  1310,  produced  an  annual  average  of  ^Hi  000,000  from  aeveral 
thounand  miues.  Aflcr  1810,  when  the  revolution  toofc  place,  the  yield  of  the  mines  fell  in 
some  yearn  lo  as  low  a  f  gure  as  $4,500,000,  iut  the  ai  erage  from  1810  to  1825  shows 
$10,000,000.  At  the  present  time  the  entire  product  of  Mexico  does  not  exceed  that  of  the 
Comatock  lode. 

The  celebrated  mines  of  Potoei  a-rera^  about  $i  000  000  per  annum  for  300  years;  those 
on  the  Veta  Madre  {mother  vein)  of  Guan^uato  about  |3,000,000  for  an  equal  period,  and 
the  mines  of  tbe  Keat  del  Monte  Company,  on  the  Biscanya  vein  in  Mexico,  over  |400,000 
for  tbe  last  110  years,  or  a  total  of  $44,000,000,  a  less  amount  than  has  been 'obtained  iVomthe 
Comstock  lode  in  the  last  three  years. 

Profits  op  Mihing.— -The  immense  yield  of  bullion  from  the  Comstock  lode  will  lead  one 
to  suppose  that  the  profits  realized  by  the  owners  have  been  proportional  to  the  yield,  bat 
this'ban  not  been  the  case. 

It  is  true  that  the  value  of  bullion  obtained  by  some,  companies  has  greatly  exceeded  the 
cmreot  expenses,  as,  for  example,  the  Gould  and  Curry ;  tbe  net  profits  of  which  auionnt  to 
over  $'■!, 000, 000.  Bat  some  o.ber  companies  bave  expended  large  soma  of  money  and  realized 
little,  and  some  nothing'  at  all.  We  bave  no  aecurate  figures  for  the  earlier  yeara,  but  com- 
paring the  dividends  with  the  asseasments  levied,  we  find  that  the  aggregate  produce  of  the 
mines  bas  been  swallowed  up  by  expenses.  In  18ti5tbe  dividends  paidamount  to  $1,900,000, 
and  the  assessments  levied  lo  81,950,000,  or  $50,000  more  than  the  dividends. 

Ill  1866  the  dividends  paid  were$l,794,400i  theaasessmentslevied,  $1,23^,380.  Dividends 
over  assessments,  $532,020.  In  the  first  years  of  operations  on  the  Comtek  lode,  tbe 
expenditures  for  machinery,  which  bad  to  be  transported  from  California  across  the  Sierra 
Nevada  motmiains,  for  the  erection  of  costly  reduction  works,  and  for  other  permanent 
improvements,  together  with  the  extravagant  prices  paid  for  rednrang  ores  in  a  very  imperfect 
mauner,  absorbed  nearly  the  whole  produce.  Iiatt«r1y,theouly  increase  of  expense  has  been 
in  mining  operations ;  as  greater  depths  were  reached  a  lai^  amount  of  prospecting  or  dead 
work  bad  to  be  done,  and  additions  made  to  tbe  pumping  and  boisUog  machinery,  almost 
.  counterbalancing  the  reduction  in  tbe  cost  of  erusbing  the  ore,  of  labor,  and  of  freight,  and 
we  consequeUtly  find  tbat  the  aggregate  profits  of  tbe  mines  at  the  end  of  tbe  last  year  bear 
but  a  smaJl  ratio  to  the  production. 

The  cost  of  labor  and  of  reducingores  will  gradually  diminiab  from  year  to  year,  and  on  tbe  , 
completion  of  the  Central  Pacific  railroad  froni  Sacramento  to  the  vallej' of  tbe  Truckee  river, 
which  will  certainly  be  effected  in  the  year  1868,  tbe  price  of  transportation  from  San  Francisco 
to  die  mines  will  not  bti  more  than  one-third  of  the  average  rates  aeretofore  paid.  But  we  do 
notbelievethatany  reduction  of  expenses  on  these  items  which  can  be  made  will  be  sufficient 
to  meet  the  increased  coat  of  working  tbe  mines,  after  a  few  years,  when  greater  depths  are 
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attaiueiil,  if  Jlie  presont  syslpm  of  pmnpiug  out  the  water,  and  of  raising  the  ore  and  refuse 
through  ehalls  to  tbe  surfaire,  is  continued. 

In  the  late  report  of  K.  H.  Stretch,  esq,,  State  mineralogist  of  Nevada,  we  find  it  staled 
thut  47  steftm  engines  are  now  in  operation  on  the  Cornstock  lode,  which  answer  all  tba  present 
requirements,  but  every  addition  to  tlie  depth  demands  additional  power,  correspondent 
auemenlation  of  capital  invested  in  machinery,  and  a  larger  annual  demand  for  fuel.  The 
liMle  wood  there  was  originally  in  the  vicinity  of  Virginia  City  was  long  since  exhansled  ;  it 
has  now  to  be  obtained  almost  exclusively  from  the  eastern  slope  of  the  Sierra  Nevada  moun- 

ns,  and  as  the  nearer  timber  Is  destroyed,  it  mnst  be  hauled  a  greater  distance  and  at  an 


price, 

ako  into  consideration  the  cost  of  machinery,  of  annual  additions  and  repairs,  and 
of  consumption  of  fuel,  wages  of  employes,  delays  cansed  by  breaking  of  pnmpa,  expense  of 
explorations,  obstacles  in  securing  good  ventilation  and  increase  of  heat  with  tbe  depCb,  and 
the  financial  resalt  of  past  years,  wo  are  tbrced  to  the  conclnsion  that  the  mode  now  adopted 
of  working  these  mines  cannot  long  ho  prosecnted  with  profit  io  the  owners. 

The  resnlt  of  similar  operations  in  other  countries,  as  famished  by  Humboldt,  Ward,  SI. 
Clair  Daport,  and  other  writers,  convoys  an  Instructive  lesson  to  persons  interested  in  min- 
ing enterprises.  Tbese  authorities  agree  that  mining  from  tho  sur&ce  must  always  prove 
suicudal  to  the  interesla  of  the  owners  when  the  position  of  the  mines  will  allow  the  construc- 
tion of  adits  or  tunnels,  which  will  dr^u  the  water,  ventilate  the  mines,  and  diminish  the  cost 
of  removing  the  ore  and  valueless  matotial. 

Humboldt,  in  his  "Afisav  Politique  sur  laNouvelle  Espagne,"  published  in  1803,  in  refer- 
ence to  the  Tota  Madre  of  Ouanajoato,  a  lode  much  resembling  the  Comstock,  exclaims : 

"It  is,  indeed,  strange  that  mines  of  such  richness  have  no  tunnels  for  draining,  whenths 
neighboring  ravines  of  Cata  and  Marfil  and  the  plains  of  Tumascalio.  which  are  bolovr  the 
level  of  the  lowest  works  of  the  Valendana  mine,  would  seem  to  invite  the  miner  to  com- 
mence works  which  would  serve  for  drainage,  and  at  the  same  time  afford  facilidesfor  trans- 
porting  materials  to  the  smelting  and  amalgamation  woibs." 

A  gentleman  of  intelligence,  whomHnmaoldt  questioned  in  regard  to  this  want  of  wisdom, 
replieij  "that  the  excavation  of  a  general  tunnel  would  be  a  work  very  expensive,  and  per- 
haps impossible,  on  aecountof  tho  want  of  union  among  Ihe  proprietors  itf  the  different  mints." 

The  valbnciana  Mine. — Upon  this  lode  is  located  the  oelehrated  Valenciana  mine. 
which,  according  to  Hnmboidt,  was  first  opened  by  Obregon,  a  young  Spaniard,  who,  with- 
out means,  commenced  prospecting  on  a  part  of  the  vein  which  up  to  that  time  had  been 
nnprodnctive. 

After  undergoing  many  privations,  he  at  last  struck  an  immense  body  of  ore,  from  which, 
alone  was  eltracted,  from  the  1st  of  January,  1797,  to  the  lith  of  June,  1791,  the  sum  of 
$14,764,493  of  silver,  out  of  134,988  tons  of  ore.  Seiior  Obregon,  afterwards  known  as  the 
Count  of  Valenciana,  became  the  richest  man  in  Meitico,  and  probably  in  tho  world,  at  that 
time.  As  greater  depths  were  attained,  the  increase  of  expense  became  such  that  the  mine 
ceased  to  yield  a  proht,  and  before  i  he  breaking  out  of  the  revolution  in  1810,  it  was  allowed 
to  fill  with  earth  and  water,  la  ISH,  this  mine,  together  with  many  others,  feli  into  the 
hands  of  u  wealthy  English  company,  who  eipendedai  months  in  draining  it  of  water,  hut 
the  expenses  of  mining  and  pumping  wore  so  great  that  after  some  years  the  lower  works 
were  again  abandoned. 

The  Enulish  Real  del  Monte  Company. — The  most  remarkable  and  disastrous  expo- 
riocce  made  by  any  foreign  company  in  Mexico  has  been  that  of  tlie  Euglisli  Keal  del  Monte 
Company. 

They  became,  in  the  year  182.3,  the  possessors  of  the  Biscanya  and  several  other  veins,  the 
former  having  been  worked  for  many  years,  and  having  yielded  large  an)Olints  of  silver, 
'prior  to  1749.  At  that  dale  an  intelligent  miner,  named  Bustamento,  concluded  to  ran  an 
adit,  or  tannel,  in  order  to  effect  their  drain^e.  Be  labored  long  and  patiently,  and  was 
supplied  with  means  by  Don  Pedro  Terreros,  who  continued  the  work  after  the  decease  of 
ISustamente.  In  1759  the  vein  was  reached,  after  running  a  tunnel  9,000  feet  in  length, 
cutting  the  vein  at  a  depth  of  UOO  feet  beneath  the  smface,  and  exposing  tu  view  au  immense 
body  of  ore.  Terreros,  in  the  12  sncceeding  years,  drew  from  his  mines  a  clear  profit  of 
|i6,(J00,O0O ;  he  obtained  the  title  of  Count  of  Kegla  by  the  munificence  of  his  donations  to 
the  Court  of  Madrid;  he  presented  Charles  III  with  two  ships  of  the  line,  (one  of  113  guns, 
constructed  at  Havana  ot  the  most  costly  materia),)  and  accommodated  him  besides  with  a 
loan  of  $1,000,000,  no  part  of  whicb  has  been  repaid. 

His  successor,  the  second  count,  continued  the  working  of  (he  mines,  but  not  with  equal 
profit,  for  the  upper  portions  ot  the  vein  being  worked  out,  he  was  compelled  lu  go  below  tbe 
adit,  and  tbe  water  encountered  required  1,^  horses  to  pump  it  out,  at  an  aUnual  expendi- 
ture of  $250,000.  After  struggling  for  many  years,  and  after  a  depth  of  324  feet  under  the 
adit  had  been  reached,  the  work  w  as  abandoned,  and  the  mine  allowed  to  fill  with  water. 

It  was  in  this  state  when  the  English  Seal  del  Monte  Company  took  possession ;  diey 
expected,  by  substituting  powerful  steam  machinery  for  the  horse  whims  which  had  been 
employed  by  the  Mexicans,  io  make  the  mines  again  profitable.  The  resnlt,  however,  was 
very  disastious,  for  in  the  2a  years  they  held  the  mines  the  expenditures  were  $15,381, 631! ; 
-  while  the  total  yield  was  |10,48l,4:5,  ahowmg  a  loss  of  nearly  85,000,000. 
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They  first  erected  two  st«ani  engines  of  SG-inch  cylioders  each,  which  freed  the  mine  from 
wat«r  to  a  deptli  of  3^4  feet  under  the  adit;  at  this  point  another  ooa  was  required  and  erected' 
of  54-iQch  cjiinder,  by  which  the  working  was  carried  to  724  feet  under  the  adit;  but  here 
again  the  eogines  were  overpowered,  and  still  another  engine  of  75-incb  cylinder  wia  erected. 

Mr.  John  Bncbao,  the  superintendent  of  the  mine,  in  one  of  his  reports,  made  in  i853,  sajs: 

"Aiter  the  mine  had  reached  a  depth  of  710  feet  under  the  adit  (1,310  feet  below  the  sur- 
face) the  difficulties  of  draina^  had  ao  increased,  both  from  augmented  quantity  of  water 
and  the  greater  height  to  raise  it  to  the  point  of  discbarge,  that  three  powetf  ul  steam  engines 
could  hai'ely  stem  the  coming  waters  of  (he  mine. 

"  With  the  increased  difficulty  of  drainage,  seeing  three  bunches  of  ore  worked  out,  and 
a  debt  of  $&,000,00U  still  outstanding,  it  is  not  surprising  that  the  energy  and  perseverance 
of  the  English  adventurers  were  at  last  exhausted, 

"Hud  the  company  prosecuted  a  projected  deeper  drain  tunnel,  it  would  have  secured  the 
continued  prosperity  of  the  mines  for  maay  jeara  to  come.  It  will  be  remembered  that  the 
tirst-Couut  of  Begia  distingnisbed  himself  and  made  the  fortune  of  bis  family  by  driving 
the  present  adit ;  the  eecoud  count  reached  down  32i  feet  below  it,  being  Ibe  limit  to  which 
the  mines  could  be  worked  with  profit  by  horse  power  drainage.  The  English  company,  by 
iwerful  aid  of  st«am  machinery,  carried  down  the  workings  to  730  feet  below  the  adit ; 
ae  we  find  another  limit  to  profitable  working,  as  the  deeper  excavations  of  the  Bls- 
canya  vein  are  again  abandoned  to  fill  with  water. 

"  A.  deeper  adit,  which  bad  to  be  driven  a  distance  of  ].'!,500  feel,  had  been  commenced  by 
the  second  count.  The  English  company  unfortunately  adopted  the  more  speedy  plan,  as  it 
was  supposed,  of  employing  sleam  engines,  instead  of  the  slower  bnt  surer  plan  of  driving 
home  the  deep  adit,  which  could  have  been  done  with  the  investment  of  out  little  more 
capital  than  that  expended  in  applying  9l«aui  .engines,  and  would  no  doubt  have  given  a 
very  different  turn  to  the  fortune  of  that  company." 

Mr.  W.  P.  Robertson  thus  relates  the  financial  history  of  this  company : 

"The  London  i£eal  del  Monte  Company  commenced  working  on  a  magnificent  seale; 
then,  under  the  influence  of  a  panic,  suddenly  deserted,  in  the  most  critical  time,  their  judi- 
cious and  indefatigable  agent  at  the  mine,  and  the  result  has  been  unmitigated  ruin.  The 
mania  in  London  at  the  time  (]R2;)to  1835)  was  so  strong  and  so  general  that  no  expenditure 
was.  for  a  moment  grudged.  People  thought  they  were  laying  out  tens  to  receive  back 
thousands,  so  they  paid  up  their  tens  with  surprising  alacrity.  The  management  in  London 
of  many  of  the  new  companies  under  the  reaction  was  miserably  bad,  and  in  the  end  many 
of  the  sbareholders  were  completely  ruined  and  retired  to  cottages,  there  to  abandon  foreVer 
their  '  Chateaux  en  Espagne. 

"In  1825,  the  late  Mr.  Kinder,  the  enthusiastic  leader  of  the  Keal  del  Monte  Company, 
was  offered  J8,000  for  each  of  his  30  shares  of  $500  paid  up  in  that  concern ;  he  refused  to 
sell,  that  is,  he  would  not  take  $240,000  for  what  had  cost  him  $15,000.  The  raai-lion  set 
in,  and  down  went  all  shares,  In  1845-'46,  those  of  Real  del  Monte  were  to  he  had  at 
|I2  50  each;  that  is,  Mr.  Kinder's  30  shares,  which  in  1825  were  worth  $240,000,  bad  grad- 
ually, dwindled  down  to  $375 1  The  company  was  all  but  bankrupt ;  no  more  assessments 
were  listened  to ;  and  the  debts  could  not  be  paid  with  unsalable  engines,  though  they  kept 
up  the  steam,  nor  yet  with  stones,  although  silver  was  in  them.  Tlie  shares  have  since  gooe 
to  nil;  no  one  will  have  them  fenced  in,  as  they  are  with  unknown  responsibilities  and 
debts.  In  vain  did  their  new,  active,  intelligent,  and  enterprising,  though  prudent  manager 
and  agent,  Mr.  Buchan,  write  to  the  shareholders  to  talio  heart  and  not  to  tlirow  away  their 
property.  They  had  been  panic-stricken  in  the  first  instance,  they  liad  got  sick  of  the 
business  in  the  second,  and  in  this  last  and  most  helpless  fit,  they  entered  into  negotiations 
for  the  sale  of  the  property  to  n  Mexican  company.  A  bargain  was  struck,  and  the  perpetual 
lease  of  Real  del  Monte,  with  every  tiling  on  it,  passed  from  the  bandsof  the  Real  del  Monte 
bondholders  for  an  old  song.  The  entire  sum  paid  was  (130,000,  for  a  business  on  which 
$7,000,000  had  first  and  last  been  expended :  and  even  of  the  mite  to  bo  recovered,  three- 
fourths  were  not  to  go  into  the  hands  of  the  bondholders  at  all,  but  to  be  appropriated  in 
Real  del  Monte  itselt  in  the  liquidation  of  sums  still  duo  to  the  servants  of  the  old  company. 
What  a  winding  np  !  Shares  once  worth  $8,000  each,  now  not  wortli  30  cents  I  and  the 
actnal  movable  property  on  the  estate,  in  houses,  workshops,  machinery,  crushing  establish- 
ment, timber,  wood,  iron  implements,  utensils,  steam  engines,  horses,  iiomed  cattlo,  mules, 
and  many  valuable  miscellaneous  materials,  must  bo  worth  altogether  some  millions  of 
dollars.  The  house  of  Regla  alone  cost  a  million  and  a  half,  and  now  is  valued  at  a  million 
of  dollars— all  gone  for  $1SO,000. 

"  Thus  did  Real  del  Monte  pass  from  the  Connts  of  Regla  in  Mexico,  and  thus  has  it 
passed  from  the  luckless  shaielioldors  in  London — the  liret  paying  the  penallj-  of  personal 
extravaCTnce,  the  other  an  equally  severe  one  of  wild  speculation  and  injudicious  manage- 
ment, it  is  now  in  wiser  bands  than  theirs,  and  prosperity  dawns  again  on  this  almost 
Datioual  establishment  or  coloi^." 

This  history  of  the  Real  del  Monte  mine  teaches  a  valuable  lesson,  confirmed  by  the  result 
of  almost  every  similar  enterprise  in  Mexico.  They  show  Ibat  after  a  certain  depth  has  been 
reached  and  no  drain  tunnels  constructed,  the  mines  have  been  abandoned  and  the  proprie- 
tors ruined..  ^  i 

.  001^  Ic 
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St.  Clair  Duport,  ivixo  publiabed  a  work  on  the  mineB  of  Mesico  in  1843,  gives  a  general 
sketeh  of  mining  operations,  wliich  is  a  perfect  represeulatioo  of  recent  experience  in  Cali- 
fornia and  Nevada.    He  says: 

"Opening  a  mine  by  accident,  somebody  discovers,  griided  by  tbo  eroppings  elevated 
above  the  aoil,  quartz  containing  some  metal.  He  exposes  some  pieces  to  white  neat,  anil  if 
he  discovers  thereon  globules,  or  pearls  of  silver,  he  takes  np  the  claim.  The  discoverer 
now  seeltB  partners  with  capital  to  work  this  claim,  as  generally  the  tneans  of  one  man  are 
not  Eufflcient  for  sneh  an  enierpriae.  At  fet  tJiey  generall^s'  Eeelt  to  eitraet  the  ore  by  fol- 
lowing down  on  the  vein,  and  cpenanumberof  shafts  along  lis  course;  Srat  in  the  same  ratio 
as  these  shafts  increase  in  depth  the  water  increases  too  i  galleries  and  nCw  shafts  become 
neceesary.  and  finally,  as  is  generally  the  case  when  the  largest  portion  of  the  yield  has  been 
expended  in  such  operaliona,  particularly  iii  mines  which  are  not  extraordiualily  rich  in 
minerals,  the  work  has  to  stop  on  acconnt  of  bad  air  and  abundance  of  water,  the  improve- 
ments being  of  no  further  use. 

"The  owners  now  look  fur  new  partners ;  if  the  vein  presents  prohabilities  of  richness  at 
a  greater  depth,  persons  can  be  found  who,  for  a  portion  of  the  slock,  generally  for  half, 
advance  the  necessary  means,  which  is  to  be  repaid  out  of  the  first  yield  of  the  mine. 

"  After  the  water  has  been  removed,  and  the  KhafCs  and  galleries  ore  made,  and  realty  rich 
ore  is  found,  then  ci^inniences  the  good  time  of  the  mine.  Arrived  at  a  depth  where  silver 
generally  i8  abundant,  and  when  the  expenses  to  bring  the  water  and  ore  to  the  surface  are 
not  too  great,  minintr  is  a  good  paying  business ;  that  is  what  is  called  in  the  miner's  lan- 
guor 'la  bouanza.'  This  time  is  hoped  for  with  ardent  desire,  not  only  by  the  owners  of  the 
mine  and  the  miners  employed,  hut  also  by  the  entire  neighborhood.  In  this  case  labor,  and 
all  necexsaty  articles  for  mining,  are  in  demand,  and  well  paid  for ;  the  money  earned  with 
ease  is  spent  &eely,  and  everybody  in  the  whole  mining  region  having  any  cl^ms  is  full  of 
hopes  to  stiike  it  equally  rich.  The  boildiugs  for  the  reduction  of  ores  are  now  erected,  and' 
veiy  often  in  a  style  altogether  too  costly  for  their  use.  Next,  under^ronnd  works  are  con- 
stmoled  to  facilitate  the  hoisting  of  ore  and  water.  In  case  the  mines  in  'Sowbuzb' belong  t« 
private  individuals,  these  works  are  esecuted  on  a  substantial  basis,  wiih  a  view  of  uaelnl- 
ness  for  the  future.  Btit  in  most  cases,  when  a  mine  is  divided  amongst  a  number  of  share- 
holders, they  present  such  a  diversity  of  ideas  that  they  oflen  cannot  agree  upon  anything  at 
sU,  except  to  extract  the  most  money  from  their  mine  lu  the  shortest  time  possible,  without 
even  looking  ahead  for  a  few  months.  For  this  reason  we  cannot  find  one  single  well- 
worked  gallery  in  such  mines.  The  richest  ore  is  torn  from  the  mine,  and  tcsa  rich  ore 
remains  untouched  lo  be  taken  out  when  '  la  bonanza'  ceases.  It  is  difficult  to  understand 
why  in  times  of  prosperity  a  small  portion  of  the  yield  is  not  spent  to  make  new  depolopmenlB. 

Abandokmbnt  Of  THE  Mine.—"  ITie  pay  streak  once  traversed,  and  the  increased  depth 
rendering  the  price  of  extraction  too  considerable,  the  'bonanza'  ceases.  The  less  rich  ore 
left  in  the  mine  is  now  taken  out,  and  one  of  the  greatest  expenses  being  the  lieeping  down 
of  the  water,  the  lower  qualities  of  ore  are  abandoned. 

"The  reserved  middle  class  of  ores  will  pay  expenses  to  explore  the  mine  for  awhile,  but 
the  Ume  anives  when  a  day's  work,  or  the  value  of  a  pound  of  ore,  ceases  to  pay,  and  the 
mine  is  thereafter  ontiiely  abandoned." 

The  author  of  the  above  description  of  mining  operations  in  Mexico,  written  25  years  ago, 
eoold  not  have  given  a  more  trnthful  account  of  ■operations  in  the  Comstock  lode  had  lie 
spent  the  last  six  or  seven  years  in  Virginia  City.  Our  mining  eompaiiies  have  heen  pur- 
suing exactly  tho  same  course,  and  have  followed  in  the  footsteps  of  their  Mexican  prede- 
cessors. Ruin  of  the  owners  and  abandonment  of  (he  mines  has  been  the  result  there;  tuin 
and  abandonment  must  follow  upon  the  suicidal  course  pursued  here. 

Mining  in  Europe. — If  we  turn  to  Europe,  however,  we  find  that  mining  is  carried  on 
with  intelligence,  economy,  and  with  a  view  to  permanency.  In  England  but  few  mines 
are  located  at  any  considerable  elevation  above  sea  level,  and  deep  drainage  by  adits  is 
impossible.  But  each  mine  has  its  adit,  however  small  its  depth  may  be  beneath  the  surface, 
and  ill  stating  the  depth  of  shafts  in  England  they  are  given  from  the  adit  downwards ;  what 
is  above  the  adit  is  not  counted  at  all. 

Tho  most  remarkable  work  of  this  kind  in  Great  Brlttun  is  the  great  adit  in  Cornwall,  of 
which  an  English  writer  says; 

"The  advantages  of  woiiing  mines  by  adits  ore  well  shown  at  the  United  mines,  neat 
RedrutK  where  an  adit  has  heen  driven,  commencing  only  a  few  feet  above  the  sea  level, 
which,  with  its  branches,  has  a  length  of  from  30  to  40  miles,  and  a  depth  under  the  mines 
of  from  180  lo  420  feet.  By  meauB  of  this  work  a 
<^ected  amounting  to  i34,000t«as  per  annum.  ■  Thism 

loms." 

Mikes  in  Germany.  —The  mines  in  Germany  present  by  far  the  finest  field  for  studying 
mining  operations  reduced  to  a  science.  There  mining  schools  and  learned  professors  have 
for  years  prepared  young  men,  who  were  to  he  placed  in  charge  of  mines,  with  a  thorough 
knowledge  of  all  the  varied  branches  required  of  mining  engineers.  It  is  owing  quite  as 
much  to  intelligent  management  as  to  the  low  rates  of  wages  that  mines  are  profitably 
worked  in  Germany  which  would  be  considered  valueless  in  California  or  Nevada.  There 
we  see  the  moat  complete  systems  of  drainage  and  ventilation,  and  aines  placed  beyond  the 
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nsiial  contiDgencies  of  such  enterprlaea,  yielding  nearly  uniform,  diridends,  and  r^arded  by 
vapitalieEs  ae  good  security  for  investOient. 

The  Friebero  District.— A  few  years  siaoe  it  was  proposed  to  drain  the  Frieberg  min- 
ing district  by  an  adit-level  of  tiie  extraordinary  lengtlj  of  34  miles,  which  would  cut  the 
vein  at  a  mean  depth  of  3,000  feet.  This  plan  was  vieoroasly  supported  by  Von  Beust  and 
other  eminent  mining  engineBrs,  and  received  tha  sanction  of  tae  Saxon  government.     This 

figantic  workhasnot  yet  been  commenced,  but  a  deep  adit  is  now  being  driven,  which  will 
rain  tho  mines  400  feet  below  the  present  deepest  natural  drainage,  and  will  have  a  length 
of  a  little  over  eight  milee.  It  is  eight  feet  wide,  nearly  lOfuothigh,  and  rises  lathe  whule 
distance  12  feet  0  inches. 

In  the  Harz  district  some  mines  have  attained  an  immense  depth.  Tho  mine  of  Andreas- 
berg  has  a  depth  of  2,450  feet,  being  one  of  tho  deepest  mines  in  the  world :  adits  have  been 
there  for  centuries,  the  lartfest  of  which  was  completed  three  years  ago. 

The  Bbnst  August  Tusnel.— We  make  the  following  condensed  extract  from  a  report 
made  by  Dr.  Geissler  concerning  this  great  work,  called  the  Ernst  August  tunnel,  after  the 
laic  King  of  Hanover : 

"On  the  aad  of  June.  1864,  a  drain  tunnel  was  completed  which  may  be  called  the  great- 
est work  of  the  kind  ever  executed.  To  explain  its  objects  and  importance  it  will  fae  neces- 
sary to  give  the  following  details : 

"The  mines  of  tlie  HarK  were  about  to  be  abandoned,  or,  more  properly  speaking,  about 
1«  be  drowned  out  by  water  beyond  redemption.  In  the  course  of  Hme  the  explorations  in 
those  mines  went  deeper  and  deeper,  unlit  they  reached  a  depth  of  2,000  feet.  While  the 
higher  situated  galleries  ceased  to  yield  pay  ore  in  sufficient  quantity,  the  exceedingly  rich 
ores  discovered  in  the  lowest  levels  could  not  be  reached  on  account  of  great  bodies  of  water, 
which  pumps  and  engines  could'  not  master,  and  the  lower  levels  had  to  be,  for  the  time 
being,  abandoned. 

"  There  have  been  drain  tunnels  in  the  llarz  for  a  long  time,  which  were  used  as  canals 
for  the  transportation  of  ores.  Already  at  the  commencement  of  the  16th  century  mechani- 
cal means  lo  remove  the  water  from  the  mines  were  inaufEcient.  and  drain  tunnels  were  con- 
structed at  that  early  period.  The  first  tunnel  was  commenced  in  1525,  another  in  1548,  one. 
in  1551,  and  still  another  in  1570.  By  aid  of  these  tunnels  mining  was  continued  in  those 
districts  for  200  years,  but  about  the  middle  of  the  last  century  it  became  difficult  ag^n  to 
master  the  water. 

"In  1799  another  deep  tnnnel — having  a  length,  including  galleries,  of  57,l>00  feet,  or 
nearly  II  miles— was  completed.  But  this  also,  afterwards,  was  considered  insufficient  for 
future  purposes,  foe  notwithstanding  additional  engines  might  have  i^en  used  for  a  while, 
their  dimensions  and  cost  in  mines  which  had  reached  such  an  enormous  depth  would  have 
been  very  W'eat.  And,  afier  all,  the  surest  and  cheapest  way  for  water  to  be  removed  is  by 
its  natural  flow;  the  engines  have  enoiigh  to  do  in  pumping  the  water  up  to  the  Ernst  August 
tunnaj,  as  that  gives  the  deepest  natural  drainage  which  can  ever  be  obtained. 

Description  of  Tunnel.— "In  1850,  after  careful  surveys  and  doe  consideration,  the 
construction  of  the  Ernst  August  Tunnel  was  resolved  upon;  it  was  to  commence  at  Gittelde, 
a  little  town  at  the  foot  of  the  Harz  mountains,  and  it  was  estimated  that  32  years  would  be 
required  for  its  completion,  but  it  only  took  a  little  over  half  that  tjlne,  for  it  was  entirely 
completed  in  13  years  and  11  months.  Nine  shafts  had  been  sunk,  from  which  18  gat- 
leries  or  drills  were  run,  and  one  from  the  mouth,  so  that  the  work  progressed  from  19  differ- 
ent points.  The  connections  were  made  with  such  peifeclion  that  they  could  not  be  recog- 
nizM  after  they  were  completed. 

"This  tunnel  has  a  uniform  fall  of  5  i^j  inches  lo  each  630  feet,  or!  in  1,400;  its  height 
is  eight  feet  three  inches;  its  width,  five  leet  six  inches,  and  its  shape  that  of  an  egg.  The. 
water  has  a  sufGcient  depth  to  allow  the  use  of  long  flat-boats,  for  the  transportation  of  ore. 
A  part  of  the  water-course  is  covered  over,  lo  be  used  as  a  sidewalk  for  the  miners." 

Necessity  OF  A  TUNHEt  to  the  Comstock  Lode. — We  have  thus  far  reviewed  the , 
results  of  mining  experience  where  drain  tunnels  have  not  been,  and  where  they  have  been 
constructed,  and  the  conclusion  your  committee  arrives  at  is,  that  a  deep  drain  tunnel  to  the 
Comstoek  lode  will  not  only  greatly  facilitate  mining  operations,  but  is  an  absolute  necessity; 
the  sooner  it  is  constructed  Ike  more  benefit  will  be  derived  therefrom,  and  without  it  nothing 
is  more  certain  than  the  abandonment  of  those  mines  before  the  lapse  of  many  years. 

The  necessity  of  the  tunnel  having  been  sufficiently  demonstrated,  it  remains  to  show  that 
the  ore  which  will  probajily  be  obtained  from  these  mines  will  justify  the  cost  of  construction. 

The  first  quesdon  to  be  examined  is,  whether  the  ore  in  the  Comstock  lode  extends  to  aa 
unlimited  depth.  This  question  has  been  so  ably  handled  by  Baron  lUchthofeo,  an  eminent 
geologist  of  the  highest  European  reputation,  that  we  content  ourselves  by  giving  some 
extracts  from  a  letter  written  by  him  upon  this  subject,  in  February,  1865,  and  published  in' 
one  of  tho  pamphlets  issued  by  the  Sutro  Tunnel  Company.  For  a  more  detailed  account 
of  the  geology  of  the  Washoe  country  we  refer  to  his  able  report,  to  be  seen  on  the  tables  of 

Continuity  OP  the  Comstock  Lode. — The  learned  Baronsays:  "The  value  of  a  deep 
tunnel  will,  of  course,  chiefly  depend  upon  the  qaestion  whether  these  mines  will  ever  tie 
worked  to  considerable  depth ;  that  is,  whether  the  Comslook  vein  will  extend  far  down,  and     I ., 
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whether  it  will  retain  its  metalliferouB  chara'^ler  in  depth.  Both  questions  will  have  (o  be 
decided  (lom  the  study  of  the  structure  and  nature  of  the  Comatock  vein,  aai  from  compar- 
ing the  results  with  the  observations  at  such  mines  in  other  conntries  which  have  already 
been  worked  to  great  depth.  My  experience  on  the  Comstoch  Tein  is  based  on  close  and 
repeated  examinations  oi  nearlj  all  the  mines  on  its  course.  I  believe  I  concur  with  almost 
everybody  who  has  had  equal  experience  about  them,  in  the  opinion  that  it  is  a  true  Sssnre 
vein,  of  extraordinary  leDgth,  and  extending  downwards  much  further  than  any  mining' 
works  will  ever  be  able  to  be  carried  on.  It  would  be  too  lengthy  to  enumerate  the  various 
reasons  which  lead  most  positively  to  this  conclusion.  It  is  now  assumed  almost  universally 
as  a  fact,  and  the  number  of  those  who  consider  it  as  a  gash  vein,  os  a  system  of  gash  veins, 
is  fast  diminishing. 

"As  to  the  downward  continuaoce  of  the  ore-bearing  character,  every  instaace  goes  to 
show  that  the  average  yield  in  precious  melals  remains  about  tbe  same  at  every  depth. 
Some  minies  bad  accumulations  of  ore  near  the  surface,  (Ophir,  Mexican,  Gold  Hill ; )  in 
others  they  commenced  very  near  under  the  surface,  (Gonld  and  Curry,  Polosi,  Yellow- 
Jacket,  Belcher ;  >  at  others,  again,  considerable  work  had  to  be  done  before  bodies  of  ore  of 
any  amount  were  struck,  (Chollar,  the  southern  part  of  Gold  Hill,  Uncle  Sam,  and  others;) 
and  some  which  bad  no  ore  heretofore,  appear  to  have  good  prospects  to  £nd  it^oon.  The 
fact  that  some  rich  bodies  of  ore,  which  were  found  near  the  snrface,  gave  out  at  a  depth  of 
a  few  hnndred  feet,  induced  the  common  belief  Ibat  the  Comstock  vein  was  becomii:g  poorer 
in  its  lower  parts.  But  the  explorations  of  the  last  lew  mouths  have  entirely  defeated  this 
opinion.  On  Ihe  contrary,  the  enormous  amount  of  bullion  which  is  being  produced  by  the 
mines  at  present  may  almost  appear  to  prove  that  the  vein  is  improviOR  in  depth.  But  this 
conclusion  is  probaUy  eqnally  fallacious,  as  it  must  be  borne  in  miud  that  many  mines  have 
been  developed  at  different  levels  and  ore  is  being  extracted  from  several  of  those.  Hoisting 
works  and  the  mode  of  extracting  the  ore  have  also  been  improved,  and  of  course  help  to 
increase  the  daily  produce.  This  average  equality  of  the  produce  of  the  vein  at  different 
levels  is  not  only  true  for  the  amount  of  ore  extrocled  but  also  for  its  yield.  The  rich  hodj 
of  ore  in  the  Ophic  and  Mexican  mines  forms  the  only  exception  to  this  rule,  as  none  of  equal 
average  percentage  in  silver  and  gold  has  been  found  again.  Even  the  relative  proportion 
of  gold  and  silver  in  th6  ore  has  not  undergone  any  material  change,  thongii  tbe  bullion,  on 
account  of  the  more  imperfect  process  of  reduction,  contained  at  Srst  proportionally  more 
gold  than  at  present. 

"There  is  no  reason  to  doubt  that  the  equality  of  average  produce  and  yield  throughout 
the  entire  length  of  the  vein  will  continue  downward  to  any  depth ;  besides  the  very  obvi- 
ous theoretical  conclusion  that  vast  amounts  of  silver  could  not  be  carried  into  the  fissure 
from  tbe  overijing  or  enclosing  rocks,  but  naturally  had  to  rise  from  unknown  depths, 
through  the  channel  of  the  tissure  itself,  to  be  deposited  in  it  where  Che  conditions  for  subli- 
mation or  precipitation  were  given  in  its  open  space;  experience  in  other  countries  by  no 
means  shows  of  a  regular  decrease  or  increase  in  yield  as  of  common  occurrence,  though 
either  of  them  may  happen.  More  commonly,  tbe  produce  of  tme  fissure  veins  in  precious 
metals  has  been  found  to  he  about  constant." 

The  Baron  wrote  the  above  over  two  years  ago ;  the  explorations  made  since  that  time  Id 
the  Hale  and  Norcross  and  other  mines,  strongly  confirm  the  views  expressed  by  him. 

Nearly  all  writers  who  have  specially  studied  the  question  of  the  continuance  of  mineral 
veins  in  depth  have  arrived  at  tbe  same  conclusion.  We  will  give  an  extract  upon  this  sub- 
ject from  an  eminent  French  writer,  M.  Burat.    He  says ; 

"  In  all  countries  where  isolated  veins  are  worked,  a  large  number  of  them  have  been 
abandoned  and  taken  up  again ;  abandoned  because  accidents  or  barren  streaks  rendered  the 
working  burdensome,  and  afterwards  tahen  up  again,  when  they  have,  by  the  aid  of  capital, 
been  made  producUvo  mines.  The  same  veins  have  been  declared  to  be  rich  or  exhausted 
for  these  reasons  at  different  limes;  exhausted  always  when  the  owners  were  discouraged, 
and  rich  after  the  execution  of  further  works  had  piei-ced  the  barren  places.  These  are  the 
facts  of  which  wo  will  relate  several  examples,  and  by  which  we  intend  to  prove  that  each 
reworking  of  a  vein  after  an  abandonment  more  or  less  long,  bears  witness  of  the  continuity 

Burat  and  other  promineut  writers  recite  numerous  instances  of  this  kind,  but  wo  cannot 
feive  place  to  them  in  this  report. 

The  proposed  tunnel  begins  3J  miles  below  Dayton,  between  Corral  and  Webber  canons. 
The  distance  from  the  mouth  of  the  tunnel  to  the  Savage  Works  is  a  little  over  four  miles,  bnt 
as  the  Comslock  lode  dips  to  the  east,  it  will  be  cut  in  U0,I78  feet.  It  will  pass  through  the 
different  ledges  in  Silver  Star  and  other  districts  nearly  at  right  angles.  Allowing  a  grade 
of  one  inch  in  100  feet,  or  fonr  and  four-tenths  feet  per  mile,  it  will  he  l,!)22  feet  below  the 
floor  of  the  Savage  Works.  The  topc^aphy  of  the  country  is  admirably  adapted  for  sinking 
shafts,  four  of  which  are  proposed  to  be  pat  down.  They  will  not  only  supply  the  tunnel 
with  fresh  air,  but  will  greatly  expedite  work,  as  drifts  can  be  run  each  way  after  reaching 
the  grade  of  thci'tunnel.  The  distance  of  the  tirsl  shaft  from  the  mouib  of  the  tunnel  is  4,071* 
feet!  depth,  443  feet;  second  shattfrom  first,  5,15(1  feet ;  depth,  980  feet;  Ihhd  shaft  irom 
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Becond,  ^.OeOfeet;  depth,  J,436 feet;  fourth  ehaft from  third,  4,fi54  feet;  depth,  1.360 feet; 
from  fourth  shaft  to  Comatock  lode,  3,344  feeti  depth,  l;942  feot.  These  ave  convenient  dis- 
tances for  ivorhiDg  utid  ventilation.  The  mouth  U  about  one  and  a  half  mile  from  Carson 
river,  and  150  feet  above  high-water  mark.  There  is  a  gradual  descent  for  about  one-third 
of  a  mile,  in  which  a  fall  of  100  feet  is  obtained,  giving  snfScieut  area  for  durdping  auS  mill 

The  verljeid  eecllon  of  the  tunnel  through  rock  not  requirinfj  any  support  is  a  circle  of  12 
feet  diameter,  with  offsets  3i  feet  from  the  bottom,  about  one  loot  wide,  which  support  the 
superstruclure  of  the  railroad  track  to  be  used  for  removing  ore  and  delirii  from  the  mine. 
The  space  under  the  superstructuto  is  for  drawing  the  water  from  the  lode.  Where  limber 
supports  are  required  to  sustain  the  adjacent  rock,  the  top  is  level,  and  10  feet  wide,  clear  of 
the  framing;  height  eight  feet  to  the  liottom  of  the  timbers  supporting  the  railroad,  wbei^  it 
is  12  feet  wide  in  !he  clear.  Below  this  there  is  a  triangular  space,  three  feet  seven  inches  in 
depth,  forming  the  water  way. 

The  estimates  of  the  cost  oi"  construction  have  been  very  ably  discussed  In  a  lengthy  report 
by  K.  G.  Carlyle,  esq.)  covering  some  300  pages  of  manuscript,  and  illustrated  by  numerous 
well -executed  diagrams.  Mr.  Carlyle  has  resided  some  years  in  Virginia  City,  when  he  was 
the  engineer  of  tl^  Gould  and  Curry  Company,  and  appears  to  be  thoroughly  familiar  with 
everything  connected  with  mining  in  that  country.  The  minuteness  with  which  he  goes  into 
the  details  of  the  proposed  work,  the  elaborate  calculations  into  which  he  entei's,  and  the 
scrupulous  manner  in  which  he  weig'hs  his  conclusions,  entitle  his  report  to  caieful  consider- 

It  is  impossible  for  us  lAglve  more  than  a  condensed  abstract  of  the  results  he  has  obtained. 
The  basis  of  his  calculations  is  the  experience  of  himself  and  others  in  mining  near  Virginia 
City,  and  Ihe  statements  of  Baron  Bichlhofen  in  regard  (o  the  character  of  the  material 
ejicounlered  in  the  construction  of  the  tunnel.    The  Baron  aays : 

"The  facilities  of  excavating  the  tunnel  would  depend  mainlv  upon  the  quality  of  tha 
tock  through  which  it  will  pass.  It  is  aremarkably  fortunate  incident  that  the  route  selected 
by  Mr.  Sutro  not  only  gives  the.  greatest  depth,  is  the  shortest,  has  the  best  facilities  for 
'  working  shal'ts,  hut  promises  also  in  this  respect  to  be  the  most  advantageous.  The  first 
6,000  or  7,000  feet  will  bo  through  trachyte  and  trachytic  breccia,  which  in  a  broad  semicir- 
cular belt  of  prominent  hills,  swing  from  Dayton  by  the  Sugarloaf  to  Washoe  valley. 
Trachytic  breccia  may  easily  be  worked  by  the  pick,  yet  is  ordinarily  solid  and  dry  enough 
to  require  no  timbering.  An  idea  of  its  excellent  qualities  for  tunnelling  may  be  formed 
from  the  fact  Ihat  in  Hungary  wine  cellars  hundreds  of  feet  in  length  ure  with  preference 
excavated  in  titis  kind  of  rock.  Tiie  solid  trachyte  is  an  excellent  blasting  rock.  Its  supe- 
rior qualities  have  caused  its  general  use  in  Washoe  for  buildiug  material ;  it  w^s  as  such 
applied  in  the  Construction  of  the  solid  masonry  of  Gould  and  Curry  mill.  With  the  use  of 
the  drilling  machine  of  Mount  Cenis,  speedy  worli  will  be  made  in  this  rock.  The  next 
3  000  feet  will,  to  all  probability,  exhibit  a  great  variety  of  rook,  some  of  which  will  be  rather 
hard  The  following  10,000  feet  lo  the  cutting  of  the  vein  will  most  likely  consist  of  the 
same  mtterial  as  is  traversed  by  the  numerous  tunnels  which  lead  at  present  to  theComstock 
vein  This  rock  (trachytic  greenstone')  would  offer  some  obstacles  il  it  were  in  au  nndecom- 
posed  stale.  But  from  the  general  nature  of  its  decomposition,  which  evidently  was  jier- 
lormed  Irom  below  by  ascending  steams  and  vajwra  during  a  time  of  volconic  action,  we 
bclieie  we  are  justified  in  the  conclusion  Ihai  it  will  be  found  for  the  entire  length  of  10,000 
fppt  of  the  same  rotten  nature  as  in  the  shallow  tUDuels  nt  present  iu  existence,  and  it  may 
have  to  he  timbered  the  whole  distance." 

Mr.  Carlyle  speaks  as  follows  in  regard  to  liis  experience  with  the  two  principal  kinds  of 
rock  to  be  encountered ; 

"While  I  was  in  the  employ  of  the  Gould  and  Currjfts  their  chief  engineer,  we  used  solid 
tracbyle  for  building  purposes,  taken  from  a  quarry  on  the  side  of  the  sugarloaf  mountain. 
I  had,  therefore,  considerable  opportunity  of  learning  Ibo  particular  characteristics  of  the 
atone.  It  is  not  porous,  but  is  very  close  in  its  nature,  has  very  few  seams,  no  grains  or 
special  tendency  to  fracture  in  any  particular  direction.  It  is  rather  soft,  and,  inconsequence, 
is  easily  drilled  to  any  desired  shape.  The  rock  drills  well  and  blasts  freely,  as  it  does  not 
seem  to  have  much  cohesion  on  account  of  its  many  component  parts.  The  rook  does  not  air- 
slack  !  on  the  contrary,  it  grows  harder  by  exposure." 

This  rockia  extensively  used  for  building  purposes ;  all  the  stone  buildings  in  the  town  of 
Dayton  are  constructed  of  it. 
His  esperience  in  working  greenstone  porphyry  he  gives  as  follows : 
"This  class  of  rock  is  traversed  by  several  tunnels  to  the  Comstock  lode,  all  of  which  were 
easily  worked,  and  ihey  had  to  be  supported  by  limber.    The  Gould  and  Curry  lower  tunuei 
is  the  only' exception  to  this,  as  It  passed  through  1,4.00  ftict  of  undecomposed  rock,  which 
was  not  difficult  to  work  on  account  of  its  farorabiu  stratification ;  powder  was  used  but  to 
a  small  extent,  and  this  for  the  purpose  only  of  shaking  the  mass.     The  remaining  800  feet 
to  the  lode  had  lo  bo  timbered,  as  tlie  rock  would  not  support  itself,     The  whole  length  of 
this  tunnel,  2,200  feet,  was  run  from  one  working  point  in  486  working  days,  or  16  months ; 
the  work,  however,  was  distributed  over  a  period  of  two  years,  as  it  did  not  progress  steadily.     I 
The  average  daily  progress  wm  nearly  five  feet."  \  ,' 
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Mr.  Ciitljle  estimates  that  ]0,535  lineal  feet  of  tunnel  will  te  Itrough.  solid  lock,  and 
9,643  through  decomposed  Tock  requirin?  timbering, 

ghaft  No.  lisT^feetb^  13^  feet,  and  sbafts  Nos.  3,  3,  and  4  are  7i  feet  by  1 4  feet,  outside 
of  planking.  Tkej  are  timbered  and  planked  from  top  to  bottom,  and  divided  into  two  com- 
partmentfl — one  for  pmnpingont  tbe  watef,  and  the  other  for  raising  tbc  excavated  material. 

Preliminary  tunnels  are  driven  Irom  tbe  bottom  of  tbese  sbafls  in  both  directiouB  till  they 
meet.  These  ttmnela  are  in  solid  rock,  five  feet  in  width  and  seven  feet  high,  the  top  being 
a  aemicircle.  In  reck  requiring  timbering  they  are  of  a  box-shape,  four  feetwide  on  top,  five 
""'  ~n  bottom,  and  six  feet  four  inches  InEide  of  the  timbering,  with  a  channel  below  for 


TIMK  BEQiiIBED  TO  riUISB  TUNNEL.— "The  time  required  to  sink  the  different  sbails 
on  tbe  Suiro  tunnel,  and, make  connections  of  the  drifts  from  the  same,  I  estimate  as  fol-. 
lows,  0^  the  basis  that  four  feet  can  be  Gunk  per  da;  on  the  shafls,  and  five  feet  made  on 
the  drifts : 

"  Connec^on  from  drift  No.  I  In  463  working  days. 

"  ConnecHon  from  drift  No.  S  in  693  working  days. 

"  Connection  from  drift  No.  3  in  708  working  days. 

"Counectiou  from  drift  No.  4  in  616  working  days. 

"  Since  all  these  shafis  >ronld  be  progresHing  at  tbe  same  time,  tbe  connections  from  shafts 
Noe.  1,  S,  and  3  will  be  made  before  those  of  No.  4,  and  the  whole  time,  therefore,  required 
(o  finisb  a  preliminary  tunnel  to  tbe  Comstock  lode  would  be  815  days. 

"  Th^  enlargement  of  this  preliminary  tunnel  will  .progress  from  the  mouth  from  time  to 
time  as  theconnecrionsaremade,  and  will  he  completed  up  to  apoint  midway  between  shafts 
three  aod  four  by  the  time  the  last  connection  is  finished,  Vtom  that  point  4,618  feet  would 
still  remain  to  be  enlarged,  which  would  occupy  U6  <Iijs.  The  total  time,  therefore, 
required  to  complete  the  Sutro  tunnel  to  the  Comstock  lode  would  bo  931  days,  or  two  jears, 
six  months,  and  m  days." 

The  coinmittee  would  remark  in  regard  to  the  removal  of  the  rock  for  4,6IS  feet,  that  esti- 
mating tbe  sectional  area  at  nine  yards,  tbe  amount  is  only  13,654  cubic  yards,  on  which,  as 
the  cat  can  he  worked  all  along  the  top  and  at  the  two  ends,  sufficient  number  of  men  can 
be  employed  to  remove  it  in  the  time  indicated. 

Mr.  Carlyle  then  cites  namerous  instances  of  shafta  sunk  by  different  companies,  and  fun- 
nels driven  to  the  Comstock  lode,  which  prove  that  bisestimato  of  four  feet  per  day  in  sinking 
shafts,  and  five  feet  in  driving  tunnels,  whenever  prosecuted  with  energy,  is  confirmed  by 
experience,  making  due  allow  ance  for  their  siae  and  other  circumstances,  which  in  somecasea 
have  retarded  work. 

Your  committee  are  of  the  opinion  that,  with  proper  energy,  a  sufSciency  of  capital,  and 
provided  no  extraordinary  obstacles  are  enconnterea,  the  tunnel  might  be  finished  In  tbe  time 
slated,  but  it  is  so  well  known  that  delays  are  met  with  in  works  of  this  kind,  from  causes 
impossible  to  anticipate,  that  it  is  probable  that  an  additional  time  of  least  one  year  may  be 
occupied.  It  is  sata  to  say  that,  nmhing  all  due  allowance  for  contingencies,  the  tunnel  can. 
be  completed  in  from  thiee  and  a  hulf  to  four  years. 


SECIIOV    XX. 

EASTERN  NEVADA. 

The  eastern  Nevada  mining  region,  aa  the  term  is  used,  is  understood  to  include 
that  part  of  Nevada  oonstitnting  tie  counties  of  Lander,  Nye,  and  Lincoln ;  being 
considerably  more  than  half  the  State ;  or  embracing  an  area  of  three  and  a  half 
degrees  of  longitude  and  seven  of  ^titude,  if  we  indude  the  portion  of  territory 
taken  from  Arizona  and  added  to  this  State  by  an  aot  of  the  39th  Congress  ; 
making  an  aggregate  of  about  60,000  square  miles,  or  an  area  cqnal  to  the  entire 
State  of  New  YoA,  with  several  of  tlie  lesser  New  England  States  added.  This 
great  region,  at  the  beginning  of  the  present  decade,  was  almost  entu'eiy  unknown 
to  the  world,  as  it  was  unoccupied  and  unexploi-ed,  save  one  or  two  routes  travelled 
by  the  emigrant  &om  the  valley  of  the  Mississippi  to  the  Pacific  coast.  It  had 
been  crossed  along  the  line  ttf  the  Humboldt  rivei-,  and  npon  the  more  dii-ect 
route,  part  of  which  is  now  the  road  taken  by  the  great  overland  mail.  Fi-emont 
and  ouier  explorers  had  also  crossed  by  different  routes,  but  they  had  regarded 
it  as  a  steiile  waste,  and  without  looking  for  minerals  or  what  might  give  value 
to  the  country,  sought  only  for  routes  or  passes  by  which  thes  could  most  espe- 
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ditlously  leave  it.  So  little  was  learned  ftom  these  espbratioas  that  until 
withia  a  few  years  past  the  country  had  been  marked  upon  the  maps  as  an  unex- 
plored region,  generally  destitute  of  vegetation  and  water,  and  sparsely  occupied 
by  a  homelMs,  wandenng,  and  degraded  race  of  Indians.  The  deaolatioa  and 
Bterility,  not  only  of  thia  particular  region,  but  of  all  the  country  lying  l)etween 
the  Eooky  mountains  and  the  Sierra  Nevada,  had  become  so  generally  acknowl-  ■ 
edged,  that  the  wish  Lad  been  expressed  that  these  ranges  of  mountains  might 
come  together,  and  thia  great  region  be  obliterated  from  the  surface  of  the  earth. 
The  general  appearance  of  the  country  throughout  the  "great  badii"  indicatfls 
that  a  partial  eliminati/jn  has  taken  place,  as,  topographically  It  pi-eaents  the 
appearonee  of  having  once  been  a  vast  plain,  which  being  pressed  by  the  two 
great  mountain  ranges  bordering  on  the  east  and  west,  broke  or  wrinkled  the 
surface  into  parallel  ridges  and  valleys  whose  axial  lines  quite  regularly  extend 
north  and  south.  These  corrugations  ate  a  prominent  characteristic  of  the  country 
south  of  the  Humboldt  river,  and  north  of  the  36th  parallel  of  latitude.  A  pecu- 
liar feature  of  this  section  is,  that  it  has  no  outlet  to  the  sea,  bnt  its  streams, 
which,  though  generally  small,  are  quite  nnmei-ous,  flow  from  the  moimtains  to 
the  valleys,  sometimes  for  a  considerable  distance  in  the  valleys,  and  then  are 
lost  in  tiie  eand.  The  mountains,  which  rise  precipitously,  are  from  a  few 
hundred  to  5,000  feet  above  the  subjacent  plain,  and  as  the  general  elevation 
of  the  plains  is  about  5,000  feet  above  the  sea,  the  most  lofry  peaks  attain  an 
altitude  above  tide-water  of  10,000  feet.  These  hills  and  mountains  are  usually 
covered  with  scanty  patches  of  pine,  cedar,  and  mahogany  trees,  fmiiishing  excel- 
lent fuel,  but  generally  valueless  for  building  material,  stlthough  th'-i'e  are  local- 
ities where  there  are  ^x)ves  of  pine,  from  which  a  foir  quality  of  lumber  is  manu- 
factured. Thrae  hiUs  and  valleys,  if  forbidding  in  their  general  aspect,  and 
apparently  barren,  pi-oduce  a  most  excellent  and  nutrioious  species  of  bunch  grass, 
and  constitute  a  very  superior  grazing  country ;  while  in  the  many  cailons  of  the 
mountains,  and  in  all  the  large  valleys,  are  tracts  of  land  of  an  exceedingly  pro- 
ductive character.  The  lands  susceptible  of  profltable  tillage  amount  in  the. 
aggregate  to  a  considerable  area,  and  are  capable  of  furnishing  most  of  the  pro- 
ducts of  the  farm  grown  in  tomperate  climates.  The  grasses,  grain,  and  vege- 
tables are  of  good  quality.  Agiiculture  and  manufactures  can  be  conducted  on 
a  limited  scale,  i^id  will  be  great  assistants  to  the  chief  resource  of  the  country — 
mining.  The  mineral-bearioig  veins  of  eastern  Nevada  wei'e  firet  made  known 
in  1862,  at  the  lime  when  attention  was  called  to  the  subject  by  the  develop- 
ments made  upon  the  "  Conjstock  ledge,"  and  from  which  near  S75,000",000  of 
silver  have  been  taken.    The  history  of  this  discovery  says : 

Early  in  the  month  of  May,  1862,  William  H.  Talcott,  an  attache  of  the  stage  station  at 
Jacobs  B  Springs,  a  post  on  the  tranatoutinental  stage  route,  while  hauling  wood  from  the 
hillside,  now  witbin  the  limitsof  the  city  of  Aastin,  discovered  a  vein  of  Tnelal-beariugqaai'tii, 
and  earriad  a  small  quantity  with  him  lo  the  Btation.  The  rock  proving  to  contain  silver,  the 
ledge  «as  located  as  a  mining  claim,  and  named  the  Pony,  as  tie  discoverer  had  formerly 
been  a  nder  of  the  pony  express.  On  the  10th  day  of  May,  18ii2,  a  mining  district  was 
formed,  including  an  area  75  miles  in  lengUi  east  and  west,  and  W  miles  north  and  sontb, 
ani  named  Che  Keese  river  mining  district.  A  code  of  laws  was  adopted  after  the  eusfum 
of  mmers,  and  William  M.  Talcott,  the  discoverer,  eleclfid  recoxtler,  and  the  claims  aheady' 
discovered  were  recorded. 

The  extent  of  the  district  east  and  west  is  nominally  75  miles,  but  i-eally  it 
only  extends  fi-om  the  western  base  of  the  mountain  to  the  summit,  about  three 
miles. 

This  was  the  inangnration  of  the  Reese  river  mining  region.  Its  name  is 
derived  from  a  small  stream  called  Reese  river,  flowing  fi-om  south  to  north 
through  the  valley  which  borders  the  western  base  of  the  mountains.  The  extreme 
length  of  Beese  river  is  about  150  miles,  when  it  empties  into  the  Humboldt, 
but  the  water  usually  sinks  and  is  lost  before  reaching  the  latter  stream.  The 
valley  averages  about  five  miles  in  width,  and  contams  some  good  ■agrioultmal  I ^^ 
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land.  The  moTintain  range  in  which  the  silver  was  found  received  the  name  of 
"  Toiyabee,"  an  Indian  word,  meaning  a  range  of  hills,  TJiia  range  is  of  about 
the  Bame  length  as  the  rfver,  and  is  from  5  to  15  miles  broad  through  its  base, 
and  rises  above  the  subjacent  valley  from  1,000  to  5,000  feet.  It  is  geologically 
composed  of  primitive  roelta,  of  which  granite  or  gneiss  and  slate  are  the  princi- 
pal, with  qnartzite,  limestone,  serpentine,  porphyry,  and  others  as  occasional 
varietifW.  In  all  are  found  veins  of  qnartz-beadng  gold,  silver,  copper,  lead, 
antimony,  and  other  metals.  In  its  general  character,  appearance,  and  forma- 
tion it  resembles  the  numerous  other  ridges  running  parallel  to  it  through  the 
country,  and  from  10  to  30  miles  distant  from  each  uther,  separated  by  valleys 
generally  containing  a  proportion  of  tolerable  soil,  yet  unoccupied  and  irreolaimed. 

The  discovery  of  silver  being  made  known,  the  news  spread  rapidly  and  the 
people  flocked  to  the  locality.  Situated  on  the  line  of  the  ovei'land  stf^e  and 
telegraph,  it  was  convenient  to  reach.  The  site  for  a  large  town  was  siu-veyed, 
and  Austin  was  built ;  now  incorporated  as  a  city,  with  ite  mayor  and  board  of 
aldermen,  lAty  officers,  police,  a  city  hall,  a  daily  newspaper,  saloons  and  stores, 
a  national  bank,  private  banks  and  assay  offices,  costly  churches,  publiffand  pri- 
vate schools,  public  halls  and  lecture  rooms,  comfortable  private  dwellings,  gas- 
works for  lighting  the  city,  water-works  and  pipes  supplying  the  houses,  sewered 
streets,  sts^es  running  in  all  directions,  and  the  telegraph  connecting  it  with  all 
parts  of  the  world — in  fact,  possessing  the  usual  features  of  acity.  Referring  again 
to  the  history  of  Austin  in  the  directory  of  the  city,  the  writer  says  :  "  Centrally 
in  the  State  of  !Nevada  is  the  young  and  happy  oity  of  Austin.  Should  its 
locality  be  sought  for  on  the  map  of  America,  it  will  be  found  where  is  usually 
market  the  vacancy  of  the  'unexplored  regions,'  in  latitude  30°  29'  30",  and 
in  longitude  west  from  Washinffton  40°  4',  or  117°  5'  west  from  Greenwich, 
England,  being  almost  precisely  m  the  geographical  centre  of  Nevada." 

This  centre  is  conveniently  reached  from  the  east  or  west,  and  without  hard- 
eliip  or  danger.  The  great  trans-continental  highway  runs  through  it  with  a 
daOy  stage,  mail,  and  express.  Two  other  stages,  running  bohveen  Austin  and 
the  Pacifio,  carr  j  passengers  and  freight  at  very  low  rates.  By  daily  stage  the 
journey  from  San  Francisco  to  Austin  is  performed  in  four  days,  at  the  cost  of 
$50.  By  the  other  stages  the  time  is  greater  by  one  or  more  days ;  the  cost  is 
from  $15  to  830.  The  road  is  ^^ood,  and  freight  wagons  bearing  10,000  to  15,000 
pounds  weight  are  taken  over  it.  The  distance  to  San  Francisco  is  473  miles, 
of  which  more  than  half  is  travelled  by  steamboat  and  railroad.  Prom  the  east 
the  traveller  leaves  the  Missouri  river  by  the  carsof  the  Union  Pacific  imlroad 
or  its  branches.  Aft«r  the  present  year  (1867)  the  cars  ivill  quickly  and  easily 
bear  him  600  miles  westward  over  the  great  plains,  and  thence  by  stage  900 
miles  through  Bridger  Pass  by  Salt  Lake  to  Austin,  requiring  about  10  days  of 
traveh  Great  bodies  of  immigrants  cross  annually  with  their  own  conveyances, 
subsisting  their  animals  upon  die  native  graases,  or,  as  may  be  done  at  the  present 
time,  pui^chasing  forage  which  is  protiuced  at  the  settlements  along  the  i-oad. 
Tliis  mode  of  travel  greatly  lessens  the  expense,  but  requires  from  40  to  60  days 
for  the  journey. 

The  laws  and  customs  of  Nevada,  whicli  are  recognized  by  the  government  of  the 
United  States,  permit  miners  upon  the  discovery  of  metal-bearing  lodes  in  an  unoc- 
cupied locality  to  organize  »  mining  district,  designate  its  bounds,  pass  a  code  of 
laws  regulating  the  kieation  and  tenm-e  of  mining  property,  and  ohoose  a  reconler 
of  locations.  These  districts  are  usually  from  10  to  20  miles  square,  though  gov- 
erned by  the  physical  features  of  the  conntry  aaA  the  contiguity  of  othei'  districts. 
■  Reese  Rivee  District — How  Claims  are  Acquiked. — Keese  Biver  dis- 
trict. Lander  county,  was  the  first  organized,  and  has  given  its  name  to  the 
surrounding  countiy.  Its  mineral  belt  comprises  an  area  on  the  western  slope 
of  the  Toiyabee  mountains,  about  two  miles  in  width  and  seven  in  length. 
Tne  dimensi^jns  were  tbrmerly  greater,  bat  the  area  mentionecl  comprises  what 


WEST  OP  THE  KOCKY  MOUNTAINS.  897 

is  now  (junsidered  as  the  district.  Upon  organization  a  code  of  laws  waa  adopted 
regulating  tbe  size  and  manner  of  location  of  mining  cliumB.  The  law  as  first 
passed  accorded  to  the  locators  of  a  vein  the  ground  and  all  the  mineral  it  con- 
tsuned  for  a  width  of  200  feet  on  each  side  of  the  vein  located.  In  a  few  months 
lai^  additions  were  made  to  the  population,  and  the  law  was  amended  so  as  to 
restiict  ownership  to  the  lode  or  vein  actually  discovered  and  located,  with  the 
privilege  of  occupying  the  surface  necessary  for  working  the  mine.  The  mining 
lawa  of  other  districts  in  eastern  Nevada  do  not  differ  materially  from  those  of 
lleese  river.  The  laws  of  Congre^  acknowledge  the  validity  of  these  rules 
and  permit  miners  to  go  upon  the  public  lands  and  take  possession  of  the  mines, 
promising  no  interference.  These  lawa  explain  themselves.  The  ground  is 
public  and  open  to  all  the  world.  Any  man  can  go  npon  it,  and  by  finding  a 
vein  of  gold,  or  silver,  or  any  other  oro  can  make  it  his  own,  and  is  assured  and 
protected  in  his  title.  In  no  other  countiy  is  such  a  privilege  given.  A  country 
stored  with  wealth  invites  the  people  of  all  the  earth  to  come  and  take  possession 
and  become  independent  land-owners  and  minere. 

Witiin  the  limits  of  the  district  over  6,000  locations  have  been  made,  but  this 
does  not  indicate  the  number  of  distinct  silver-bearing  veins  known  to  exist 
There  ai-e  many  hundreds  of  known  value.  These  veins  are  inthegraniterook, 
and  are  from  six  inches  to  three  feet  in  thickness.  They  generally  lie  parallel 
to  each  other,  with  a  strike  northwest  and  southeast  and  a  dip  to  the  northeast. 
A  movement  of  the  rock  has  at  some  places  been  made,  and  these  ledges  are 
broken  or  have  "fiiults,"  and  the  angle  of  their  dip  is  not  so  great. 

Mode  of  Workisg. — The  veins  are  usually  explored  by  means  of  an  inclined 
shaft  commencing  where  the  ore  appeal's  at  tiie  surface,  and  following  down  with 
the  dip  of  the  ledge.  When,  after  thus  sinking  a  distance  sufficient  to  render 
certain  the  existence  and  cliEumiter  of  the  vein,  it  is  thought  desirable  to  open  it 
as  a  mine,  and  to  work  it  conveniently,  a  pei-pendicular  shaft  is  sank  at  a  point 
some  distance  from  the  outcrop,  as  the  ground  permits,  calculating  to  pierce  the 
vein  at  a  depth  of  100  feet  or  more  beneath  tiie  surface.  These  shafts  ai-e  ■  of 
different  dimensions,  the  best  being  about  5  by  15  feet.  The  cost  of  sinking 
such  a  shaft  and  securely  timbering  it  is  about  S60  per  foot  of  depth. 

Description  of  Obbs. — ^A  belt  of  silver-bearing  veins  runs  from  Marshall 
canon,  in  tlie  southern  part  of  the  district,  northerly  to  the  Amador  district,  a 
distance  of  about  six  miles.  This  belt  is  about  half  a  mile  in  width.  In  it  are 
a  great  number  of  parallel  veins  similar  in  character  and  generally  rich.  The 
different  localities  are  designated  as  follows,  commencing  at  the  south :  Miguel 
caTion,.  Marshall's  oauon,  Union  hill,  Central  hill,  Lander  hill,  Emigrant  cailon, 
Telegraph  caiion,  Yankee  Blade,  and  New  York  ravine,  the  northern  line  of  the 
district  separating  it  from  Amador.  Eadi  of  these  localities  is  locally  known  ' 
for  its  particular  mines  in  the  more  advanced  stages  of  development.  Those  of 
the  distiiot  most  systematically  oi>ened  are  the  Great.  Eastern,  Timoke,  Oregon, 
North  Star,  Florida,  Magnolia,  Sa,vage,  Diana,  Troy,  Buel  North  Star,  Provi- 
denda,  Kaleseed,  and  some  others  on  Lander  hill,  in  the  city  of  Austin,  and 
within  an  area  of  a  few  hundi-ed  yaitls  square.  These  ai^e  veins,  the  gangne 
being  quartz,  of  10  inches  to  two  feet  in  width,  of  highly  concentrated  ore,  easily 
and  cheaply  mined.  On  Centml  hill  are  the  North  Elver,  Hubbard,  Naiail 
Queen,  Penobscot,  and  others,  which  are  well  developed  and  have  produced  a 
considerable  amount  of  bullion.  On  Union  hill  are  the  WiiitlfUch  Unioii, 
Camargo,  Silver  Chamber,  and  Tuscai-ora,  from  which  bullion  has  been  taken. 
At  Yankee  Blade  and  in  the  vicinity  ai'C  the  Confidence,  Maggie,  Ontario,  Yan- 
kee Blade,  Whitlatoh  Yankee  Blade,  Miami,  Chase.  Motacom,  Midas,  Green 
Emigrant,  Vineyai'd,  Vedder,  and  Sclavonia,  most  developed  and  of  tho  t>est 
promise,  while  many  other's  ai'e  located,  partially  developetl,  and  regarded  as 
valuable.  A  catalogue  of  the  locations  made  in  tho  district,  or  an  opinion 
regarding  them,  would  bo  useless;  many  have  been  abiuidoned  after  some  eUgljtl 
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'  The  general  cliaracter  of  the  ore  thFougliout  the  district  is  the 
same  m  me  same  I'elative  positions.  At  the  surface,  and  t«  the  depth  of  50  to 
70  feet,  where  water  is  fonnd,  the  vein  matter  is  loose  and  friable,  lias  a  dirty  or 
eartli-stained  appearance,  and  the  silver  is  found  in  the  fona  of  a  chloride  ore, 
presenting  a  dai\  or  straw-col orecl  appeamnce.  When  the  water  is  reached  tlie 
vein  matter  shows  the  white,  clear  qitartz,  and  the  ore,  then  usually  an  antimo- 

'  nial  sulphuret,  is  quite  black,  anci,  contrasted  with  the  white  (joaitz,  presents  a 
hoautifol  appearance.  Its  value  is  readily  ascertmned  by  one  experienced  in 
observing  it.  The  ore  taken  from  below,  where  the  water  haa  long  ezisted  in 
the  eartli,  often  contains  beautiful  crystals  of  Bilver.  From  these  mines  are 
obtained  specimens  which  adorn  the  cabinets  of  the  mineralogistfl,  the  lovers  of 
the  1>eantifal  and  nnique,  and  the  curiosity  Imnter. 

The  limits  of  tins  report  do  not  permit  a  full  description  of  the  varieties  of 
ores,  nor  the  discussion  of  the  formations  of  the  veins.  It  will  suffice  to  notice 
tlie  manner  of  their  development,  and  to  show  their  value.  In  the  district,  as 
has  been  said,  are  more  than  6,000  locations  of  mines  of  500  to  2,000  foot  each. 
Probably  1,000  of  these  have  been  so  far  developed  as  to  prove  that  they  pos- 
sess a  value ;  but  of  this  number  only  a  few  are  at  present  mined.     A  descrip- 

,  lion  of  a  few  of  the  most  noted  on  Lander  hill  will  give  an  insight  into  the 
character  of  all  and  an  idea  of  the  extent  of  operations  to  be  undertaken  in  the 

,  future. 

The  Noetb  Stae,  belonging  to  the  Manhattan  Company,  was  located  in 
1862.  In  its  iirst  stages  of  development  it  was  opened  by  an  incline,  which 
exposed  chloride  of  silver  ore,  and  was  mined  with  some  profit.  At  a  greater 
depth  the  ore  was  a  sulplmret  Subsequently  a  perpendicular  shaft  was  sunk, 
piercing  the  vein  at  the  depth  of  200  feet,  and  with  powerful  steam  hoisljng 
maciiinery  the  mine  is  still  worked  with  proiit.  The  vein  is  encased  in  granite, 
is  generally  about  14  inches  in  width,  and  is  mined  without  tlie  aid  of  powder. 
In  February  last,  of  some  hundi-eds  of  tons  mined  and  reduced  at  the  mill  of  the 
company,  the  average  product  was  $240  per  ton  of  2,000  pounds.  The  work- 
ings of  the  quarter  ending  June  30  show  507  tons,  and  a  product  of  $149  40 
l>ei-  ton.  The  ore  found  in  this  mine,  as  in  all  the  others  m  tlie  district  when 
below  the  line  (rf  permanent  water,  is  commonly  denominat«<l  a  sulphuret, 
although  it  comprises  sevei'al  vaiieties  of  ore  containing  sulphur. 

The  Oregon  is  a  parallel  vein  within  a  few  hundred  feet  of  the  North  Star, 
belongs  to  the  same  company,  is  worked  by  the  aid  of  the  same  machinery,  and 
in  al!  respects  resembles  it. 

Tee  (jEBat  Eastekn  is  opened  by  a  perpendicular  shaft,  and  is  advanta- 
geously worked.  In  one  month,  to  the  labor  of  30  men  it  produced  1-37  tons  of 
ore,  which  retnmed  of  bullion  an  average  of  $346  77  per  ton,  or  an  aggregate 
of  $47,507  50.  The  vein  is  from  10  to  30  inches  in  thickness,  averaging  per- 
haps 18  inches.  The  gangue  is  a  clear  white  quartz,  and  the  ore,  which  consti- 
tutes a  large  pereenfage  of  the  vein,  is  an  antimonial  sulphuret,  or,  as  locally 
termed,  a  raby  silver,  from  its  dai'k  red  or  ruby  color.  The  mine  was  first  ojiened 
by  wi  incline  following  the  inclination  of  the  ledge,  which  dipped  at  on  angle 
of  about  30°  from  a  horizontal,  to  the  depth  of  250  feet,  developing  much  good 
ore,  olthongli  the  vein  was  vejy  liaiTow.  For  the  better  opening  of  the  mine  a 
peipendicuiar  shaft  was  snnk  at  a  distance  of  400  feet  northeast  of  tlie  cropping^, 
which  piereed  the  ledge  at  a  depth  of  300  feet.  At  this  depth  it  was  fonnd  of 
.greater  size  and  value  than  in  the  incline.  It  is  unfortunate  that  at  the  date  of 
Siia  report  the  workings  should  bo  in  barren  rock.  A  depth  of  S50  feet  haa 
been"  reached,  and  extensive  explorations  have  been  made  without  finding  ot6  of 
the  quality  which  heretofore  made  its  workings  so  profitable.  The  mine  is 
worked  thraugh  the  vertical  shaft  before  spoken  of,  which  is  divided  into  com- 
partments to  cveate  a  current  of  air,  that  passes  down  one  compartment  and  up 
another,  afibrfing  excellent  ventilation.     At  the  greatest  depth  (350  feet)  the 
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temperature  is  60°  Fabrenheit*  The  altitude  of  the  surface  is  about  6,000  feet 
above  the  sea.  Tlie  mine  is  easily  drained,  discliarging  20,000  gallbns  daily. 
The  water  is  raised  in  a  bucket  by  a  steam  en^ne  of  50-horse  power,  which  also 
does  the  work  of  boisting  tie  ore  and  waste  rock  from  tlie  mine,  which  amotmts 
t«  60  tons  per  diom.  The  cost  of  transporting  the  ore  to  the  mill  and  mining 
is  as  agreed  upon.  If  the  entire  amount  of  bullion  prodnced  or  the  "oleaii-up" 
is  returned,  the  charge  is  $65  per  ton ;  but  If  the  miller  agrees  to  return  80  per 
-centum  of  tiie  assay  value  of  the  ore,  the  charge  is  #45  per  ton. 

The  Floeida  vein  presents  many  charaoteriBtics  of  &e  Great  Eastern,  is  in 
size  about  the  same,  ana  furnishes  the  same  quality  of  ore.  It  is  owned  by  the 
New  York  and  Austin  Silver  Mining  Company,  and  is  mined  under  the  si:q>erin- 
teitdenee  of  Mr,  Edwin  A.  Sherman,  a  skilful  mining  engineer.  The  claim  is 
800  feet  in  length,  and  is  situated  near  the  centre  of  the  belt  pas^ng  thron^U 
Lander  hill.  Its  strike  follows  the  general  direction  of  veins  through  the  hUl, 
beinff  northwest  and  southeaet,  its  dip  being  29°  from  a  horizontal  plane.  Its 
development  under  the  present  management  commenced  August  18,  1866.  It  is 
opened  by  an  inclined  shaft  following  the  vein,  and  has  now  reached  a  depth  of 
350  feet.  From  this  incline  three  levels  are  running ;  the  first  at  a  depth  of  150 
feet,  which  has  extended  to  the  northwest  65  feet,  and  above  which  for  a  width 
of  30  feet  the  ore  is  mined  ont.  Through  this  mining  the  average  width  of  the 
vein  is'  lO  inches.  The  second  level  is  60  feet  below  the  first,  and  between  the 
two  all  the  ore  has  been  mined.  This  level  extends  to  the  southeast  a  distance 
of  230  feet,  and  the  ore  has  been  taken  out  for  a  width  of  30  feet  above  the 
level  along  100  feet  of  it.  The  avei'age  width  of  the  vein  through  this  working 
was  eight  inches.  A  third  level  is  run  at  a  depth  of  300  feet,  which  has  reached 
a  length  of  about  30  feet  on  each  ade  of  the  incline.  Along  thia  level  the  vein 
has  a  thickness  of  16  inches.  The  amount  of  levels  ran  in  fte  past  year  aggre- 
gate 760  lineal  feet,  making  32,000  cubic  feet  of  rock  removed  from  the  ave- 
nues alone  in  the  development  of  the  mine,  and  about  18,000  more  have  been 
removed  in  the  excavations  necessary  in  taking  «Qt  the  ore,  making  an  a^re- 
gate  of  60,000  cubic  feet  of  country  rock  actually  removed  from  the  mine,  or  a 
small  fraction  over  4,000  tons.  The  number  of  tons  of  ore  takai  from  tlie  mine 
in  this  time  is  317,  28  of  which  have  not  been  worked.  From  the'ore  worked, 
288  tons  and  1,679  pounds,  there  has  been  produced"  874,823  82,  or  an  averse 
of  $259  per  ton  of  3,000  jiounds.  The  actual  cost  of  working  this  mine  to  piso- 
duce  the  above  sum  has  been  865,740  21,  leaving  a  net  profit  of  $9,083  61. 
The  expenses  include  officers,  rent,  taxes,  &c.,  &o.  To  the  profits  shoiild  be 
added  the  value  of  the  levels  ran  to  be  used  in  the  further  operations  of  mining, 
which,  at  a  reasonable  estimate,  should  be  $15,000  ;  also  a  property  above  ground 
on  the  mine  worth  $5,000  more.  The  above  statement  is  for  the  10  months 
ending  June  30,  1867.  Since  then  machinery  has  been  erected  for  hoisting,  of 
the  value  of  $10,000,  and  about  $5,000  worth  of  ore  taken  oitt  and  hauled  to 
the  mill  ready  for  crushing ;  so  that  thus  far  it  may  be  fMrly  stated  that  the  mine 
has  paid  the  expense  of  its  development,  including  the  cosi  of  machinery,  &c., 
with  a  value  of  not  less  than  $30,000  above  ground,  and  the  value  of  work 
performed  for  future  benefit, 

Thb  Shekman  Shaet, — On  the  7th  day  of  February  last  was  commenced 
the  Sherrtian  shaft  bv  the  superintendent  of  the  Floiida  mine,  in  honor  of  whom 
it  is  named.  This  sh^t  it  is  designed  to  sink  to  the  depth  of  1,000  feet,  and  as 
much  deeper  as  it  shall  be  found  practicable  to  g;o.  Its  dimensions  are  5  by  15 
feet ;  it  is  timbered  or  lined  with  plank  three  mches  in  thickness,  and  by  the 
same  character  of  planking  is  divided  into  three  compartments.  Up  to  July  28 
4  depth  of  175  feet  had  been  reached,  all  of  which  is  substantially  timbered. 
Water  was  reached  at  a  depth  of  145  feet.  The  cost  of  sinking  the  shaft  to  the 
present  time  has  averaged  $61  per  foot,  including  all  e 
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The  Buens  Shapt  is  projected  by  the  same  engineer,  is  for  the  same  com- 
pany, and  is  of  the  same  plan  and  dimensione,  and  is  named  in  honor  of  B>  J. 
Burns,  local  editor  of  the  Daily  Eeese  River  Reveille.  It  is  situated  on  the 
eveet  of  Lander  hill,  as  is  the  Sherman  shaft;  is,  at  its  starting  point,  150  feet 
lower,  and  about  one-fourth  of  a  mile  northwest  of  the  latter.  It  has  reached  a 
depth  of  80  feet,  (July  28,)  and  has  cost  about  the  same  per  foot  as  the  Sherman 
shaft. 

These  two  shafts  are  the  enterprises  of  the  New  York  and  Austin  Silver  Min- 
ing Company,  and  are  designed  for  working  the  Florida,  Semanthe,  Rubicon, 
Saratoga,  and  other  ledges  belonging  to  the  company,  and  such  other  blind  or 
non-cropping  ledges  aa  may  be  discovered  in  sinking  ;  bnt  more  especially  for 
the  penetration  of  the  basin  which  is  supposed  to  lie  below  the  crust  in  which 
the  numerous  and  parallel  fissnro  veins  are  found.  To  continue  these  shafts  to 
a  great  depth,  heavy  and  powerful  sfflam  machinery  of  not  less  than  200-hor8e 
power  will  be  required  on  each,  and  deep  levels  must  be  mn  connecting  the  two 
shafts.  The' machineiy  for  the  Sherman  shaft  has  ali'eady  been  contracted  for, 
and  will  be  placed  on  the  mine  by  the  1st  of  October  of  the  present  year.  These 
shafts  are  important  and  most  promising  enterprises,  and,  if  carried  out  as  designed, 
will  prove  the  wealth  of  Lander  hill  at  a  great  depth.  It  is  expected  they  will 
be  eomplet^Jd  in  about  three  years. 

The  Magnolia  is  a  location  upon  the  same  vein  as  the  Florida,  joining  that 
claim  on  the  northwest,  and  of  course  in  many  respects  it  hears  the  same  charac- 
teristics. The  vein  is  explored  to  the  depth  of  about  250  feet,  and  bodies  of 
good  ore  have  been  developed.  This  mine  is  locally  distinguished  for  the  high 
grade  of  ore  that  has  been  taken  from  it  near  the  surface.  Its  greater  depths 
are  but  little  developed. 

The  Timoke. — Lying  between  the  Great  Eastern  and  the  mines  of  the  Man- 
hattan Company  is  the  Timoke,  a  small  mine,  but  one  that  has  been  profitably 
worked  under  the  superintendence  of  W.  F,  Leon,  for  a  company  residing  in 
Boston,  Maseaohnsetta.  The  vein  is  from  one  to  two  feet  in  thickness,  and  in 
general  character  is  the  same  as  the  others  of  Lander  hill. 

Plymouth  Silver  Mining  Compasi. — The  Plymouth  Silver  Mining  Com- 
pany is  oi-ganized  under  the  laws  of  the  State  of  New  York.  It  owns  the  Kale- 
seed,  Parent,  Zimmerman,  and  Jaoob  mines  on  Lander  hill,  lying  iu  close  prox- 
imity to  each  other  and  parallel,  so  that  they  may  be  well  opened  and  worked  by  one 
perpendicular  sliaft.  Such  a  shaft  is  in  course  of  construction  under  the  super- 
intendence of  Charles  C.  Lane.  It  is  the  intention  to  sink  this  shaft  400  feet, 
108  of  which  has  already  been  reached,  (August  1.)  No  very  extensive  mining 
has  been  done  upon  these  veins,  only  sufficient  to  give  proof  of  their  value 
and  to  encourage  thorough  opening.  A  few  tons  of  ore  from  the  Kaleseed  lode 
was  lately  reduced  and  showed  a  value  for  first-class  ore  of  $1,763  02  per  ton, 
and  the  second  class  a  value  of  $280  53  per  ton.  This  ore  was  taken  from  a 
depth  of  26  feet  from  tlie  surface.  The  veins  are  quite  small,  seldom  exceed- 
ing a  foot  in  width,  bnt  the  high  grade  of  ore  which  characterizes  these  and  other 
veins  of  the  neighborhood  has  made  tlieir  working  profitable. 

The  Savage  amd  other  Mines. — The  Savage,  Morgan  and  Muncy,  Diana, 
Providencia,  Whitlatch,  Union,  Troy,  Buel  North  Star,  and  many  others  in  the 
neighborhood,  have  been  extensively  mined  and  at  times  have  been  productive. 
A  description  of  each,  where  all  are  so  much  alike,  would  bo  exceedingly  tedious. 
It  may  be  remarked  that  those  mentioned,  as  well  as  others,  arc  within  an  area 
of  a  few  hundred  yards>square,  and  that  in  the  district  are  several  miies  of  area 
of  equally  good  ground,  jud^ng  from  the  slight  developments  made  npon  the 
sm'face,  and  where  undoubtedly  as  good  mines  could  be  opened  as  those  men- 
tioned. In  the  great  mining  enterprises  of  Virginia  and  Gold  Hill  in  western 
Nevada,  where  in  the  last  six  years  ncM  $70,000,000  have  been  taken  from 
the  mines,  there  exists  but  one  grand  lode,  the  Comstock,  which  is  divided  through 
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its  len^t  into  a  great  number  of  clmms,  or  iiiitiea,  many  of  whioli  return  largely 
to  tteir  ownra*,  while  some  return'  nothing.  This  has  been  the  most  productive 
vein  in  the  world.  In  the  Eeese  River  dietriot  suoh  a  gigantic  lode  has  not  been 
found,  bnt  there  extends  a  belt  some  six  miles  in  length  and  half  a  mile  in  width, 
in  whicL  are  innumerable  small  veins,  snob  as  here  described,  of  highly  concen- 
trated ore,  easily  and  cheaply  mined.  From  a  few  mines  upon  this  belt  there, 
were  prodnced  in  the  last  month  $109,221  87.  There  appears  to  bo  room  for 
many  times  the  present  mining  operations,  witli  the  same  proportion  of  prodnc- 
tion,  yet  the  resulting  figures  are  so  great  that  one  scarcely  ventures  to  make 
the  calculation.  An  increase  based  upon  the  full  development  of  all  the  mines 
of  known  value  would  amount  to  several  millions  of  dollars  monthly,  from  an 
area  not  exceeding  fifteen  square  miles,  the  utmost  capadty  of  the  district.  Upon 
a  close  esamination  of  the  ffroond  the  conviction  is  irresistible  that  there  will  be 
a  greatly  increased  production  within  a  few  years.  A  fall  development  of  the 
district  awaits  the  coming  of  the  railroat!,  with  capital,  labor,  and  cheap  subsist- 
ence.* ... 

The  Mills. — An  enumeration  of  the  mills  in  eastern  Nevada,  and  their  capa- 
city, would  give  a  wrong  impressiOfi  and  seem  incongruoas  in  calculating  the 
production  of  bullion,  without  some  explanation,  It  must  be  understood  that  it 
requii'es  more  to  constitute  a  mill  than  a  set  of  stamps  placed  in  battery,  with  an 
en^ne  to  work  them,  and  pans  to  amalgamatcj  or  furnaces  to  roast  the  ore.  The 
building  requires  to  be  well  and  substantially  constructed;  all  its  successive 
parte  to  be  systematically  arranged;  tbe  power  full  and  sufficient;  and  then 
energetic,  economical,  and  scientifio  management.  Many  mills  Lave  been  built 
without  due  consideration  as  to  what  was  requii'ed,  and  some  upon  expei'imoBtiJ. 
plans  wliieh  were  not  successful.  These  have  been  failnres,  and  now  stand  idle, 
and  should  not  be  counted  in  the  list: 


*Mr.  J.  P.  Kimble,  in  an  interesting  communication  to  the  Americsin  Bureau  of  Mines, 
of  New  York,  saja ; 

"The  intereets  of  the  Eeese  river  district  are  rapidly  advancing- uutler  the  improved.  Ireat-' 
rnent  of  its  ores  of  all  varietios,  and  more  especially  tie  utiliaation  of  those  of  lower  grade,, 
whicii  at  first  were  geoeral!)'  discafded.  Formerly  only  very  rich  ores  would  bear  the  cost 
of  milUng  and  amalgamating,  so  neatly  was  tbis  augmented  by  the  incomplete  extraction 
of  silver,  as  well  as  by  their  snpply  far  below  the  capacity  of  the  extensive  mills,  whiehi 
tbereforo  conld  not  steadily  be  kept  in  operation.  Dry  crushing  and  roasting  preparatory  to> 
amalgamation  have  effected  something  towardsthoutiliialJoii  not  only  of  the  more  refractory 
autimoDJatet!  ores,  but  also  those  of  medium  grade  and  the  richer  tailings.  In  the  mills  of 
Keese  river  the  standard  of  yield  is  as  bigb.  as  from  80  to  85  per  cent,  of  the  absolute  value 
of  the  ores  in  silver,  attained  at  a  cost  whicli  bail  gradually,  fallen  from  $75  to  from  |40  ti> 
$50  per  ton.  The  mills  of  Storey  county  using ;Comstock  ores  produce  not  more  than  65 
per  cent,  of  their  value,  though  enabled  to  work  orea  yielding  as  low  as  |J5.  Thus  there  ia 
entailea  upon  the  Comstock  lode  an  annual  loss  of  $7,000.000 ;  upwards  of  $9,000,000  this- 
year,  (1867.)  The  ono  thing  needful  above  all  in  Nevada  is  the  adoption  of  means;  accord- 
ing to  the  varying  drcumstancee  and  resources  of  different  localities,  to  concentrate  ores  of 
low  grade,  and,  what  is  practically  the  same,  the  tailings  or  residue  obtained  in  the  dressing 
of  ores  of  better  class.  This  is  an  object  of  far  greater  moment  at  present  than  the  discovery- 
of  mining  gronnd  in  addition  to  what  is  alreafly  far  in  excess  of  available  capital  to  develop. 
The  greater  bulk  of  Reese  river  ores  are  at  present  valueless  for  want  of  cheap  dressing  and; 
concentration.  In  the  deposits  of  that  district  as  well  as  in  the  Comstock  lode,  first-class, 
ores  in  heavy  bodies  are  of  anfrequent  ocowTence.  The  averse  yield  per  ton  of  all  Gould 
&  Curry' ores  Tednced  was  nearly  three  times  as  rich  in  1863  ($80  07)  as  'u  ]866,  (8^8,) 
and  in  1860  ($156'  6S)  ivas  nearly  twiceias  rich  aa  in  1883.  That  of  other  leading  mines  on. 
the  Com  Block  lode  does  not  at  presontexceed  $40  per  ton,  .while  in  a  majority  of  cases  it  falls 
below  S30.  The  hooks  of  the  assessor  for  Lander  county  show  46  mines,  mainly  in  the 
Reese  river  district,  to  hove  produced  more  or  less  bullion  during  the  quarter  ending  Decem- 
ber 31,  I8(i6.  The  lai^est  piodaction  of  ore  was  by  the  Savage  Consolidated  mine,  being; 
4Sl  tons  of  anaverage  yield  of  3103  25.  The  Great  Eastern  gave  287.tons,  averaging  $317  94., 
Of  these  44  mines,  two,  producing  lightly,  yielded  about  $400  pet  ton  of  ore ;  thrao  between; 
jfSOO  and  1400 ;  live  between  ^00  and  $300 ;  18  between  $100  and  #300 ;  18  below ftl OO.'" 
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Other  mills  have  been  constructed  and  removed  or  dismantled,  which  have 
been  mentioned  in  other  reports  but  do  not  appear  in  this.  The  above  ai-e  either 
in  operation  or  in  condition  to  be  put  in  operation,  although  the  anangements  of 
some  are  snch  that  they  are  run  at  too  great  expense  to  be  profitable,  or  cannot 
■compete  with  others  in  doing  custom  work.  The  majority  are  standing  still. 
Mills  are  in  course  of  construction  as  follows :  One  of  SO  stamps  at  Smoky  Val- 
ley distiict ;  one  of  10  at  Hot  Creek;  one  of  40  and  one  of  20  at  Philadelphia; 
one  of  20  at  Pahranagat;  one  of  5  at  Bunker  Hill;  one  of  20  at  Newark;  one 
of  SO  at  Egan,  (Gold  caSon ;)  and  others  ai'e  in  contemplafion. 

Tee  KEYSTOiTE  Mill,  at  Austin,  may  be  taken  as  a  sample  of  its  class,  from 
its  arrangement,  construction,  and  cost.  Itwasbuiltiul865,  by  Mr.  A.  L.  Page, 
its  chief  owner  and  manager,  with  several  additional  buildings,  as  residence  of 
superintendent,  stables,  blacksmith  shop  and  store-house,  all  of  brick,  at  a  total 
cost  of  $91,800.  The  mill  is  divided  into  four  rooms  or  divisions;  1st,  boiler 
and  engine  room ;  2d,  battery  room ;  3d,  furnace  room ;  and  4th,  amalgamating 
room.  The  first  three  occupy  the  front,  and  the  last  is  in  the  rear  of  the  battery 
room.  Their  dimensions  are  as  follows:  engine  i-oom,'45  feet  deep  byS5  fi-ont; 
battery  room,  45  by  35 ;  fomace  room,  50  by  1 40 ;  and  the  amalgamating  room, 
45  by  35;  making  a  total  frontage  of  200  feet  with  a  depth  of  90  feet.  The 
engiEB  is  of  60  horse-power.  There  are  20  stamps  of  750  pounds  each,  drop 
■eight  inches  and  78  times  each  minute.  There  are  eight  reverberatoiy  furnaces 
with  hearths  11  by  13  feet;  14  pans  or  tubs,  five  feet  in  diametw;  six  settlers, 
six  feet  in  diameter;  with  retorts,  smeltbg  furnaces,  &c.  The  total  amount  of 
freight  hauled  fix»m  California  for  this  mill,  as  machinery,  lumber,  and  material 
for  building,  was  140  tons,  at  a  cost  for  fteight  of  nine  cents  per  pound  from 
San  Francisco.  (The  price  is  now  sis  cents.)  The  cost  of  tie  machinery  in 
San  Francisco  was  SI8,000,  and  the  total  cost,  as  stated,  $91,800.     It  crushes 
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diy,  roasts  and  amalgamates,  producing  bars  of  Tjullion  at  a  cost  to  the  mill  of 
$25  iiei  ton.  For  custom  work  it  charges  $45  per  ton  and  agrees  to  return  80 
pet  cent,  of  the  assayed  value  of  the  ore.  Twenty  tons  of  ore  can  be  reduced  in 
each  34  hours.  Four  coi-ds  of  wood  are  used  pei-  day  in  making  steain  for  the 
engine  and  for  heating  the  pulp  in  the  paiK,  and  eight  cords  for  the  roasting 
furnaces.  Wood  usually  posts  87  per  cord.  Salt,  of  which  a  conwderable  quan- 
tity is  used  in  chloridizing  the  ore,  is  furnished  fi-om  the  large  fields  in  diftereut 
parts  of  the  Stat^,  at  from  830  to  $40  per  ton.  About  200  pounds  of  q^oiekdlvei- 
is  used  at  each  chai;ge  of  a  pan,  but  varying  with  the  amount  of  silver  in  the 
ore.  The  quicksilver  cosfe  60  to  75  cents  per  pound;  about  one  per  cent,  of  it 
is  lost.  The  wages  paid  are,  ioi-  amalgamator,  $10  per  day;  first  engineer,  $8; 
second  engineer,  $6;  fli-erean,  $6;  blacksmith,  $7 ;  carpenter,  $6;  pan  attend- 
ants, roasters,  and  battery  feeders,  $4  each. 

The  expenses  attending  the  production  are:  first,  mining  tlie  ore,  exceedingly' 
variable;  second,  hauling  to  the  mill;  third,  the  State  tax  of  1^  per  cent,  upon 
ore  after  deducting  $40  per  ton ;  fooi-th,  cost  of  milling,  $45  per  ton ;  fifth,  internal 
revenue  tas  on  bullion  of  i  of  one  per  cent. ;  melting  and  assaying  one  per  cent,, 
and  transportation  to  San  Prancisco  three  and  a  hSf  per  cent.,  making  a  tot^ 
tax  of  ax  and  a  half  per  cent.,  besides  the  cost  of  mining,  hauling,  anifmilhng. 
To  these  are  to  be  added  the  income  tax,  the  many  stamps  used  on  receipts,  certi- 
ficates, checlts,  &c.,  incident  to  the  constant  handling  and  exchange  of  vtj-uable 
property,  the  customs  and  internal  revenue  tax  levied  on  machinery,  raw  and 
mainsfactured  material,  of  which  the  miner  is  a  d^tructive.  consumer.  Thus  it 
will  be  observed  how  dispreportionato  are  the  taxes  imposed  upon  the  miner,  com- 
pared to  other  occupations ;  the  tax  being  both  upon  what  he  produces  and  ■  vhat 
he  consumes,  while  he  is  without  the  protection  given  to  others.  A  tax  on  iron 
may  be  added  by  the  miser  to  the  price  of  the  iron,  but  a  tax  on  silver  is  nevei' 
returned,  and  the  silverminerpays  the  two  taxea.  All  taxes  are  paid  in  currency, 
but  estimates  are  also  made  in  currency  when  taxes  are  so  paid.  The  business 
throughout  the  State,  with  the  exception  of  the  district  of  Pahranagat,  is  carried 
on  in  coin,  estimated  at  par,  and  all  expressions  of  money  used  in  this  report 
mean  ia  coin,  unless  currency  is  expressly  mentioned. 

Official  Returns. — A  law  of  the  State  of  Nevada  levying  a  tax  upon  the 
products  of  mines  compels  tihe  county  aflsessor  of  each  county  to  collect  from 
the  mills  and  mines  quarterly  statements  of  the  amount  of  ore  mined  and  reduced, 
and  the  average  production  per  ten  for  the  quarter  of  bullion  obtained.  This 
statement  is  given  under  oath,  and  the  amounts pr-oduced  ai-e  estimated  in  coin.  The 
asaj,y  value  of  the  ore  is  from  SO  to  40  per  cent,  higher  than  the  amounts  given 
in  these  reports,  these  being  only  the  amounts  obtained  from  the  working,  a 
portion  always  being  l(«t.  ITie  reports  are  for  Landei-  county,  but  large  quan- 
tities of  ore  are  brought  to  Austin  Iram  districts  in  Nye  county,  and  are  included 
in  the  retm'us.  These,  in  the  returns  for  the  quarter  ending  September  30, 1866, 
aaematked  thus:  PiiUadelphia,*  Danville,!  and  Northumberland. J  Theretoms 
for  one  year  furnished,  taken  from  the  assessor's  report,  as  published,  in  the  Daily 
Reese  Eiver  Reveille. 


jyGoogle 


404  KESOURCES   OF    STATES   AND    TERRITORIES 

r  ending  Sq>teniber  30,  186G. 


....o.... 

Tone 

Pounds, 

t= 

Gr..tE„,t.™ 

4 

19 

m 

$178  (S 

Mont  River 

Troy - 

S3« 
1,670 

217  58 

Z>i^ ^ 

rem 

3Bg 

LaPJufn 

C6asBEndZimt 

"SS 

MBgaoLa - 

Morgao&Muncsy 

a;;^^':!!!^*;;;::::::::::::::::::":-:::::::::::::;;::;:;:.;::;:::::- 

394  58 
59  93 

II 

450 
1,S33 

JfiTE^ 

&BbelIa 

I^viamtlal 

39  M 

1.^9* 

!Sm 

Quarter  cndmg  December  31,  1866. 


.™eo...e. 

Ton. 

Pounds. 

per  ton. 
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1 

J,  920 

1,438 
1,909 

Diana 

Bnt«rpriBe(WliiteHneajBWet) 

9J18 

4ie 

1,900 

i;453 
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^^^ 

1,095 
1,350 

J.  B.  Murphy 

251  18 

360 

1,019 

1™«J 

13 

1,«T1 

M^:Bolla 

E38E3 

M^.,™Co.p.., 

1,9-M 

mlo 
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Quarter  ending  Decemhw  31,  1866 — Contmued. 


.„..,.,.. 

™. 

„..,. 

Avevoea 

1,500 

*^S 

1,BI3 

1.138 

ssa 

'  6T 
1,278 

The  above  table  embraces  47  miDes,  which  have  jieMed  more  or  less  hnllion  during  the 
quarter,  and  with  few  exceptions  the  ore  reduced  is  of  a  good  grade,  sufficiently  bo  to  admit 
its  heiug  worked  here  remuueratively.  It  will  be  observed  that  a  number  of  mines,  which  were 
included  ia  the  previous  quarters  of  the  jear,  do  not  appear  in  tbe  present  list,  as  well  as 
that  several  mines  appear  for  the  first  time.  According  to  the  assessor's  returns  there  are  in 
Lander  county,  and  mainly  in  the  KeeseKIver  district,  about  75  miBes  which  have  produced 
bnlliou  during  the  past  year.  As  we  have  remarked,  the  ore  worked  is  generally  of  a  high 
grade,  as  the  average  yield  per  ton  will  show.  A  considerable  nunibei*  of  tbs  mines  embraced 
iu  the  quarterly  lists  were  sutgected  only  to  testing  ojierations,  and  the  general  result  must 
bo  deemed  encouraging.  In  the  case  of  the  Savage  mine,  the  average  yield  of  the  ore  is  less 
than  in  several  quartei's  preceding,  hut  is  still  high,  being  JlOS  25  per  ton.  The  yield  of 
the  Washington,  Chase,  Bael  North  Star,  Great  Eastern,  Bemantbe,  Magnolia,  Florida, 
Timoke,  Idora,  Metacom,  Taylor,  and  Fasemore,  &c.,  is  excellent,  and  as  most  of  them  are 
pretty  well  developed,  they  may  be  fairly  classed  henceforth  atnong  the  producing  and  paying 
mines  of  the  Reese  Eiver  district. 

\ng  March  31,  1867. 


Names. 

Tons. 

,..- 

p^"^* 

BlackLto 

3 

384 

569 

,1 

1,394 

moss 

TO 

81 

733 

1,^6 

1,295 
1,753 

1,635 

S'lry - 

-304  SB 
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Quarter  ending  March  31,  1867 — Ooiitimied. 


,„. 

... 

Pouuds. 

pe.-  ton. 

100 

$ii3  77 

1:^ 

1,638 

■mparing  this  table  ivith  tliat  of  tbe  preceaiog  quarter  a  marked  improTement  will  lie 
1  in  tlie  average  yield  of  the  ore  prcJloced  by  several  of  the  leading  ininea,  as  well 
as  in  their  increased  prodaclion.  For  instaneo,  the  Florida  produced  during  the  last  quartei 
101  tors  of  ore,  which  gave  an  average  yield  of  (351  %  per  ton,  against  13  tons  yielding  an 
average  of  ^56  60  the  previous  quarter;   the  Diana,  I'J5  Cons  which  averaged  $94  30, 

fainst  143  tons  which  averaged  $91  18;  the  Great  Eastern.  11117  tons  which  averaged 
45  93,  against  287  tons  wbicS  averaged  8917  94 ;  the  M^nolia,  13  tons  which  averaged 
8371  83,  aeainst  6  tons  which  averaged  P38  23;  theKorthStar  of  the  Manhattan  Company, 
384  toss  wliich  averaged  8141  37,  against  69  tons  which  averaged  (83  90 ;  the  Tiuioke,  100 
tens  which  aver^red  ^76  59,  against  79  tons  which  averaged  $148  41 ;  and  the  Savage,  390 
tons  which  averaged  (62  77,  against  451  tons  which  averaged  (lOS  25.  The  falling  off  in 
the  quantity  and  quality  of  the  ore  from  the  Savage  is  remarkohle,  bnt  we  laelieve  the  expia- 
aaUou  is  that  only  a  small  proportion  of  tbe  ore  reduced  was  extracted  from  tbe  mine  during 
die  last  quarter,  but  that  the  great  bull:  of  it  was  taken  from  their  dump  pile.  On  tbe  other 
hand,  tbe  improvement  in  the  pioductioo  of  ore  from  the  North  Star  of  the  Manhattan  Con- 
puny,  and  its  increased  avei'age  yield  of  bullion,  is  more  remarkable.  Perhaps  the  most 
strihing  increase,  both  as  regards  the  product  of  ore  and  its  yield  of  silver,  is  pi'esent«d  by 
the  Florida,  the  exhibit  for  tbe  two  quarters  bein? — December  31,  1866,  13  tons,  averaging 
$255  60;  March  31.  1W7,  101  cons,  avera^ng  $^1  96.  A  number  of  the  mines  embraced 
in  the  present  returns  are  stj^ngei's  in  previous  lists ;  indeed,  there  is  reason  to  believe  that 
several  of  them  are  not  the  names  of  mines,  but  of  the  persons  who  delivered  ore  to  the  mills 
for  reduction.  Two  lots  are  returned  from  "  Yankee  Blade,"  not  from  the  mines  bearing  that 
title — both  of  which  belong  to  companies  and  are  lying  idle — but  from  that  part  of  the  Reese 
ISver  district.  One  large  lot  of  47  tons  of  high  gra^  ore  is  returned  from  "  Cortez;"  we 
presume  it  was  brought  froai  tbe  Corlea  district,  but  from  what  particular  mine— whether 
Irom  the  St.  Louis,  Taylor  and  Passmore,  or  Nonesnch— is  not  mentioned  in  the  quarterly 
statement  of  Che  assessor-  This  loose  and  inaccurate  method  of  making  the  return  is  in 
direct  violation  of  the  statute,  and  deluats  one  of  its  principal  objects.  Every  mill,  or 
arrastia,  or  reduction  works  of  any  character,  is  required  by  the  taw  to  keep  an  accurate  list 
of  the  name  of  every  mine  irom  which  ore  was  delivered,  and  to  furnish  a  sworn  etalement 
of  the  same  to  tbe  assessor.  Of  course,  in  a  district  baving  the  numberless  locations  of 
Reese  rivei',  a  person  bringing  ore  to  mill  may  easily  impose  a  fictitious  name  on  the  super- 
intendent ;  but  the  name  of  the  mine  should  be  required  in  every  instance,  and  no  such 
ning  entries  as  "  Yankee  Blade,"  "Cortez."  Sea,,  should  be  allowed  to  appear  in  the 
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Quarter  ending  June  30,  1867 — Continuod. 


»...,.:„ 

Tons 

PouadB. 

Aversgo 

M7 

1 

100 

.5 

$?;; 

QIJ  44 

SemBDllie.  (New  Tmi  and  Anrtin  CompoD  J) 

^MH 

90  00 

Trt,jj^(K.T.  a  M.  Company) 

i;66u 

34140 

208  31 

The  ivholo  rrambor  of  tona  of  om  reduced  during  iha  quarter  waa  1,43a,  which  prodaced 
lh(!  sum  of  §-233,H35  57.  The  average  yield  of  1,43B  \aan  wns  JlCI  f>6j]er  ton— a  result 
that  maiillaiDS  thu  character  of  Lauder  bill,  froiQ  which  it  woa  chiefly  obtained,  for  yielding 
a  liiffb  grade  of  ore.  On  comparing  the  present  table  with  that  of  the  pi'evioiis  quartpr, 
notablo  fluctaationa  and  uniJciroiitT  will  be  observed.  For  instance,  the  Korth  Star  mine  of 
iho  Manhtttlaii  Company  producea  during  the  last  quarter  5Da  Ions  of  ore,  which  averaged 
$149  40  per  ton,  ogsinat  'i&i  tons,  averaging  {1141  ^7  per  ton,  in  the  former  quarter;  the 
rioridu  produced  173  tons,  which  averiiged  $21)6  10  per  ton,  against  101  tons,  averagieg 
^3jl  98,  of  the  former  quarter  j  the  Buel  North  Star  produced  I'27  tons,  which  averaged 
Siea  63  par  ton,  gainst  ill  tons  of  first-class  ore,  averaging  Jilft!  56.  and  16  tons  of  second- 
class  ore,  averaging  $51  GS  pet  ton,  of  the  termer  quarter;  the  Timoke  produced  97  tous, 
which  averaged  3^41  49  per  ton,  against  100  tons,  averaging  8^6  59  per  ton,  of  the  former 
qnaiter ;  tbe  Fuller  produced  14  tons,  which  averaged  $741  67  per  ton,  against  4  tons, 
averaging  $349  34  per  ton,  of  the  former  quarter;  and  the  Diana  produced  37  tons,  which 
averaged  Ji03  fiO  per  ton,  against  195  tons,  averaging  $94  30  per  ton,  of  the  former  quarter. 
'J'lie  most  marked  fltiotuation  is  that  of  the  Great  Eastern,  which  produced  during  tho  last 
quarter  only  34  totis,  which  averaged  $70  91  per  ten,  against  137  torn,  with  the  remarkable 
average  of  $:S45  93,  for  the  quarter  fending  31st  ef  March.  Considerable  exploration  has 
been  carried  on  in  the  Great  Eastern  during  the  lost  three  months,  the  result  of  which  has 
not  been  made  public  Several  mines,  which  );roduced  bullion  in  the  former  quarter,  are 
not  included  in  tUo  tijovo  table ;  and  others  again,  which  were  not  mentioned  then,  appear 
in  tho  present  return.  The  most  noticeable  of  the  latter  is  the  Gilligan  mine  of  the  tjocial 
and  Siejitoe  Company,  in  Egan  canon,  which  appears  in  tho  present  table  with  the  gouU 
prodnct  of  150  tons,  averaging  899  per  ton,  which  is  scarcely  60  per  cent,  of  tho  silver  con- 
tained in  its  peculiar  ore.     The  returns  of  the  last  quarter  are  generally  encoun^ing. 
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fiiithor  south  that  of  Eig  Creek ;  north  was  Mount  Hope  and  Grass  Valloy ; 
southeast  were  Smoky  Valley  and  Santa  l''e,  and  northwest-  waa  Ravenswood. 
These  neai-ly  surrounded  Austin,  and  were  from  five  to  fifteen  miles  distant. 
All  tmt  Eavenswood  were  in  the  Toiyahoe  mountains;  and  the  fact  tJiat  lai^ 
veijis  of  silver-bearing  quaitz  wei-e  found  outside  of  tJiie  district  gave  an  impetus 
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to  prospecting,  and  tte  momittuns  in  their  entire  hngth  were  esplored  and  dis- 
tricts foraied  throughout  l>ef'ore  the  termination  of  the  year  1S(53. 

Amador  District. — Immediately  north,  in  I/ander  county,  was  formed  the 
district  of  Amador,  where  the  veins  and  eroppuigs  created  a  great  excitement, 
and  a  populous  and  busy  village  was  built  in  a  few  weeliB'  time.  This  appeared 
the  most  promising  of  the  districts  during  the  fall  of  1863,  bat  many  of  tlie 
ledges  not  proving,  from  the  depth  to  wliicL  they  were  exploi-ed,  as  rich  as  tlreir 
oroppings  promised,  the  distriot  is  not  so  favorably  regiwded  as  formerly. 

Tlie  Amador  Ledge  has  been  explored  by  aa  incline  to  the  depth  of  300  feet 
and  upwards.  It  dips  to  the  northeast,  at  an  angle  of  about  15  degi^ees.  During 
this  exploration  much  good  ore  was  taken  out,  and  its  owners  express  confidence 
that  ^hon  the  reduction  of  ores  becomes  simplified  and  cheapened  the  mine  can 
be  worked  at  a  profit.  Thei-e  are  many  veins  like  the  Amador,  which  await  the 
same  events  for  their  development. 

TJte  Chase  Mine. — In  the  sonthei'n  part  of  tlio  district  is  the  Chase  mine, 
which  has  the  appearance  of  being  rich.  It  is  but  slightly  developed,  yet  shows 
ijuantities  of  ore  of  aa  almost  poi-e  snlphuret  of  eilvor.  Opemtions  have  been 
suspended  on  it  for  scvei-al  months,  liut  it  has  lately  passed  into  tho  hands  of  an 
eastern  company,  and  work  will  be  prosecuted  on  it  here^er. 

Otfier  Mines. — In  the  vicinity  of  the  Chase  are  veins,  some  of  which  give 
assiu'ance  of  value.  The  want  of  capital,  and  the  lack  of  knowledge  of  mining 
engineering,  have  been  obstacles  in  the  way  of  development  of  many  mines  iu 
this  distiict  supposed  to  be  rich. 

Mount  Hope,  OmaKEiOAsD,  CoLDiirBtrs,  MoiraT  Veknon,  Indiak,  and 
Wall  Stkebt  DisXElCTS, — ^As  before  sdd,  tho  year  1863  ivas  distinguished 
for  explorations,  but  prospecting  was  then  chiefly  confined  to  the  Toiyabee  range, . 
and  to  those  ranges  east  and  w^t,next  parallei.  In  the  Toiyabee  to  the  north 
of  Austin  and  Amadoi',  and  in  Lander  county,  wore  organized  the  districts  of 
Mount  Hope,  Cumberland,  Columbus,  Mount  Vernon,  Indian,  and  Wall  Street, 
extending  as  far  as  35  miles  north,  being  continuous  and  including  both  sides  of 
the  iriountain.  Tho  mines  of  these  districts  are  almost  entirely  undeveloped,  their 
oi-oppingB  alone  being  known.  From  thwe  cropping  some  rook  has  been  taken 
from  which  encouraging  results  have  been  obtained,  but  this  vast  area,  probably 
well  stoi'ed  with  silver,  is  neglected  and  comparatively  unknown,  awaiting  tlie 
coming  of  the  capitalist  and  a  denser  popidafion.  It  offers  fovorable  conditions 
for  working  mines,  as  it  includes  one  of  the  highest  peaks  of  the  Toiyabee  moun- 
tains— Mount  Hop& — which  attains  an  altitude  of  about  10,000  feet  above  the 
sea,  in  the  deep  caflons  of  which  run  a  number  of  streams  capable  of  fiimisliing 
water-power  for  driving  machinery.  Its  sides  are  covered  with  groves  of  pine, 
and  where  Its  sti-eams  dehouche  into  the  plains  at  its  base  are  tracts  of  good  agri- 
cultor-al  lands.  In  the  valleys  which  skirt  its  foot  ai'o  some  farms  ;  but  its  min- 
eral wealth  lies  entii-dy  ceglected.  One  distiiot  has  been  noticed  by  an  expe- 
rienced mining  engineer,  Mt,  J.  H.  Eoalt,  who,  after  as  close  an  examination  of 
tho  ledgos  as  their  slight  development  would  allow,  reported  that  they  were  true 
fissure  veins,  of  size  from  4  to  15  feet  in  width,  and  of  ungnist^able  value. 
Several  of  the  veins  wei'o  cut  transversely,  and  tho  ore  taken  for  trial;  and  it  was 
proved  that  they  contained  silver  in  paying  quantities ;  the  assays  showing  a 
value  of  $100  and  upwards  to  the  ton.  This  is  the  only  reliable  examination 
made  of  the  ledges  of  the  distriot  Superficial  as  it  is,  it  presents  some  proof  of 
thb  value  of  a  neglected  district,  and  an  indication  that  the  great  extent  of  country 
wliich  this  mountain  embraces  bears  in  its  bosom  the  same  precious  veins  which 
labor  has  proved  to  exist  in  other  pai-ts  of  the  Toiyabee  range, 

OoKTEZ  DiSTKiCT. — The  Cortez  district,  Lander  county,  comprises  tho  north- 
ern temiinus  of  tho  i-ange  east  of  the  Toiyahce,  and  includes  the  lofty  peak  of 
Mount  Tenabo.  It  is  65  miles  north,  by  15°  east  of  Austin.  It  was  organized 
in  1863,  and  operations  were  instituted  on  a  number  of  small  veins  in  the  northern 
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part  o£  tlie  district.  In  1864  a  mill  was  eoastmeted  which  attempted  the  ledac- 
lion  of  the  ores ;  hut  from  the  incompleteness  of  the  mill,  and  the  inexperience 
of  the  managers,  the  workings  were  not  sncceasfol,  and  as  a  conseqaence  disap- 
pointment ensned,  and  the  district  was  long  neglected.  Sutsequently,  discoveries 
were  made  of  mineral  existingin  a  mammoth  vein  or  broad  strattim  of  quaitzito 
wticli  coursed  throagh  Monnt  Tenabo,  and  theae  bodies  of  mineral  having  proved 
valuable,  attention  is  again  attracted  to  the  district.  The  following  description 
of  this  mountain  and  the  stratum  or  vein  which  hears  the  mineral,  is  from  the 
Reveille,  of  Jannary  4,  1867  : 

This  Tern  is  embeddaiJ  in  the  bosom  of  Mount  Teoabo,  a  peak  11,500  feet  above  the  level  of 
the  sea,  and  npwartis  of  5,000  feet  above  tJie  Burrounding  volleya.  Its  baae,  up  its  side  to 
the  vein,  is  covered  witti  a  scrubby  pinoi  while  ils  summit,  and  1,500  feet  below  ia  ovex- 
gi'own  with  grasB  and  shvube.  The  scarred  and  rugged  mountain  loots  atemal.  Some  3,000 
feet  above  its  baae  a  vein  of  silver-bearing  q.uaTlz  cuts  its  face  obliquely,  burying  itself  in 
the  moimfain  at  one  end,  and  penetrating  into  the  valley  at  the  other,  after  stretching  out  in 
palpable  view  to  the  length  of  18,650  feet.  Its  width  is  4(10  feet.  TMa  vein,  or  perhaps  more 
properly  stratam,  of  the  mountain  formation  bears  heda  of  ore,  the  esKnt  of  which  is  onlj 
conjecture.  The  workinga  at  various  mills  have  proved  enoour^iag.  The  vein  is  encased 
in  crystalline  limestone.  Twenty  locations  have  been  made,  with  the  following  namea  and 
diiueiisiOQs  :  Commencing  at  its  greatest  point  of  alljtnde  is  the  Chieft^n,  Genesee  county, 
3,400  feet;  Murphy  Company,  800  feet;  Gill  Company,  800  feet;  Taylor  and  Pasamore, 
SOOfecti  DeWittCompany,450feet;  St.  Louis  Company,  S,000  feet ;  Mea^hamandBrothers, 
400  feet;  Hiagara,  400  feet;  Savage  Company,  400  feet;  Nebraska  Company,  1,200  feet; 
Coitez  Giant,  Mount  Tenaho  Company,  4,000  feet;  Elmore  Company,  500  feet;  RusseU 
Company,  600  feet;  Continental  Company,  1,000  feet;  Argentine  Company,  1,000  feet; 
Empire  Company,  800  feet;  Conn  and  Brothers,  400  feet;  Traverse  Company,  400  feet;  and 
the  Anna  Burr  Company,  S,OUO  feet.  The  latter  claim  is  somewhat  broken,  and  at  its  ter- 
mination the  vein  penetrates  the  earth  and  Is  lost  altogether.  The  vein  disappears  also  at  the 
upper  boundary  of  the  Chieftain.  It  has  been  opened  at  several  points  along  its  conrae,  in 
every  case  diaclosing  mineral.  The  Gill,  Taylor  and  Paiamore,  and  St.  Louis  locations,  neai 
the  npper  end  of  the  vein,  bave  been  worked,  the  two  latter  conai^erahly :  the  Cortez  Giant, 
which  lies  near  the  centre  of  the  vein,  is  the  moat  fally  developed,  and  has  yieldtd  a  consid- 
erable amount  of  bullion  this  season.  Some  work  has  also  been  done  on  tho  Continentai, 
situated  towards  ttie  lower  end  of  the  vein,  with  about  the  same  results  as  in  tiie  other  cases 
specified.  Of  this  vein  there  is  little  exact  knowledge,  but  that  it  atands  outupon  the  moun- 
tain face,  alai^,  palpable  fact.  It  will  probably  be  developed.  And  when  that  day  arrives 
we  believe  the  Nevada  Giant  will  be  regarded  as  among  the  remarkable  veins  of  t6e  world. 

The  Oontinental. — There  are  but  few  claims  upon  this  vein  developed  to 
any  gi-eat  extent.  Upon  tho  Continental,  exploi-ations  have  been  conducted 
under  the  superintendency  of  D,  T.  Elmore,  which  have  shown  a  lode  about  300 
feet  in  width,  containing  three  strata  of  ore  of  fi'om  live  to  eight  feet  in  thick- 
ness. These  have  been  mined  to  sorao  extent,  and  the  ore  reduced  at  the  mills 
at  Anstin,  with  a  resnlt  of  about  $150  per  ton.  This  is  owned  by  a  Maryland 
company,  wbich,  being  assnred  of  the  value  of  the  property,  has  IJiouglit  best  to 
await  the  coming  of  the  railroad,  that  operations  may  be  cairied  on  cheaply,  and 
the  greatest  profit  secured.  The  trans-continentalrail  road  will  paes  within  a  few 
miles  of  these'mines.  When  completed  to  this  point  it  will  cheapen  material  of 
consumption  by  the  lessening  of  freight,  and  the  time  of  its  completion  is  so  near 
that  none  can  doabt  the  propriety  of  wsnting  for  it. 

The  Cortes  Giant. — X'he  Mount  Tenabo  Mining  Company,  a  San  Fi'an- 
cisco  organization,  was  formei'ly  called  the  Cortez  Company,  and  its  opei-ations 
have  been  previously  noticed.  '  It  possesses  a  clium  called  '\ha  Cortez  Giant,  of 
4,000  feet  in  length,  upon  the  Nevada  Giant  ledge,  and  has  prosecuted  mining 
upon  it  to  some  extent.  It  has  lately  been  under  lie  charge  of  H.  J.  Hall, but 
is  at  present  superintended  by  H.  H.  Day.  A  main  shaft  has  been  sank,  which 
has  now  a  depth  of  214  feet,  partly  planked,  and  divided  into  two  compartments. 
Pi-om  the  shaft  several  levels  have  been  run ;  the  second  from  a  depth  of  121 
feet,  which  has  explored  the  vein  for  a  length  of  217  feet,  imding  a  stratum  of 
ore  of  eight  feet  in  thickness,  worth  from  $63  toSSlOO  per  ton.  The  shaft  passed 
through  the  ore  following  the  dip  of  the  ledge  at  a  depth  of  171  feet.  I^-om  the 
greatest  depth  a  third  level  has  been  started,  which  it  is  expected  wilhfind  ojjij,  [  -, 
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OS  good  as  that  developed  al>ove.  Steam  hoisting  works  are  expected  to  be  com- 
pleted withiu  two  months,  when  work  will  be  prosecuted  to  greater  advantage 
than  at  prraent.  A  mill  of  15  stamps  belongs  to  the  company,  and  is  asimfly 
employed  in  working  the  ores  of  this  mine.  In  this  property  the  vein  assumes 
its  greatest  pTOportions.  Its  croppinffs  towei'  many  hundred  feet  in  the  air,  in 
ivild  and  mgged  grandeur.  Viewed  ftom  a  distance,  as  it  skirts  the  brow  of  the 
mountain,  this  onriona  line  of  oroppings  presents  the  appearance  of  a  huge  balus- 
trade to  some  colossal  arcLitectuxal  atnicture,  with  the  lound  and  treele^  summit 
of  Mount  Tonabo,  11,000  feet  above  the  sea,  lising  gontly  and  graoeflilly,  as 
the  crowning  dome  above. 

The  St.  Louis. — North  of  the  Cortez  Giant  is  the  St.  Louis,  owned  chiefly 
by  A.  L.  Page  and  Simeon  Wenban.  In  the  claim  is  a  body  of  silvei-  ore 
from  which  sdected  lots  Lave  been  transported  to  Austin,  pi-odacing  Horn  $200 
to  $300  per  ton.  Work  is  now  progressing,  and  an  incline  in  the  body  of  ore, 
some  50  or  60  feet  in  depth,  gives  promisetSiatthe  mine  will  prove  remunemtive. 

Tai/lor  and  Fassmore,  GiU,  <&c. — The  Taylor  and  Passmore,  Gill,  and  a  few 
other  locations  have  been  slightly  developed,  and  good  ore  obtained.  Upon 
no  others  than  those  mentioned  haa  sufficient  woii  been  done  to  demonstiate  any 
value  in  the  property. 

In  the  northern  paii  of  the  district  are  some  small  veins  encased  in  gi-fuiite, 
which  in  time  may  prove  valuable.  Among  these  are  the  Berlin,  Wenban,  Veatch, 
and  a  few  others,  upon  which  work  has  been  done,  and  ore  of  a  fevorablo  charac- 
ter obtfuned.  There  is  no  mining  doing  upon  them  at  present.  There  is  some 
grazing  and  agricultural  land  in  the  neighborhood. 

The  district  is  pleasantly  situated.  No  grander,  scenery  Is  fui-nishod  by  the 
Tvild  mountains  of  the  interior,  nor  of  the  Pacific  coast.  EYom  the  high  peak 
may  be  seen  nearly  all  Nevada,  with  its  i-anges  of  mountains,  its  isolat^  hiUs, 
broad  valleys,  and  desert  plains.  The  Indians  called  it  "  Tonabo,"  which  we 
translate  to  "lookont;"  and  it  is  really  a  lookout  mountain.  Looking  westward 
from  the  summit  in  a  clear  day,  the  white  peaks  of  the  Sierra  Nevada  are  seen 
stretchiiag  along  the  eastern  boundary  of  California,  and  many  a  hill,  bearing 
silver,  gSd,  and  copper,  lie  between.  Northward,  but  25  miles  distant,  drawn 
athwai-t  the  vision,  is  the  long  and  winding  line  of  the  Humboldt  river  and  its 
valley  of  meadow  or  sandy  phun.  Eastward  successions  of  hills  and  valleys 
meet  the  eye.  In  the  other  direction  the  dim  atmosphere  of  Smoky  Valley 
limits  the  sight,  but  glimpses  of  the  summit  of  Mount  Hope,  Bunker  HiU,  and 
other  peaks  of  the  Toiyabee  range  which  pierce  the  clouds,  trace  the  line  for  150 
miles  to  the  south.   The  district  is  attractive  both  for  its  scenery  and  its  resources. 

Newark  Disteict, — Newai-k  distiict,  Lander  county,  was  organized  in  Octo- 
ber, 1866.  It  lies  on  the  eastern  slope  of  the  Diamond  range  of  oioiintains,  about 
85  miles  east  of  Austin.  Its  geological  formation  is  of  slate  and  limestone,  the 
lattet  oanying  a  great  abundance  of  fossil  shells.  Deep  chasms  are  cut  in  the 
mountain  side  which  exhibit  the  character  of  the  rocks.  One  of  these  chirms 
or  canons  is  called  the  Minnehaha.  With  its  towering  rocks,  sparkling  stream, 
and  luxuriant  verdure,  it  offers  to  the  eye  a  scene  of  rare  beauty.  Another  is  the 
Chihuahua  c^on,  wiere  the  rocks  seem  burst  in  twain  by  some  great  convulsion, 
and  stand  in  perpendicular  walls,  towering  to  the  height  of  a  thousand  feet.  This 
deep  fissure  esposes  veins  of  silver-bearing  quarts,  vaiying  irom  2  to  20  feet 
la  width.  The  ore  exposed  is  an  antimonial  sulphuret,  and  is  supposed  to  be 
valuable.  A  number  of  the  veins  have  already  been  tested  by  workings  at 
the  mUls  in  Austin  and  good  returns  obtained.  A  mill,  the  property  of  the  Cen- 
tenaiy  company,  is  now  in  course  of  construction  in  the  district,  which  it  is  hoped 
will  soon  add  its  product  of  bullion  to  the  silver  cmTent  of  eastern  Nevada. 
The  ledges  of  the  Centenary  company  best  known  are  the  Lincoln  and  the  Chi- 
huahua. Upon  the  Cliihuahua  tunnels  have  been  run  which  exposed  the  ledge 
in  several  places,  favorably  developing  tlie  property.    The  district  is  ae  yet  but 
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little  known.  Like  many  others  in  its  neighhorliood,  it  invitee  capital  and  labor. 
Now  a  wide  and  aa  almost  unoccupied  wildemeas,  it  offers  many  advantages  to. 
tlie  miaer  and  the  agriculturist.  These  occupations,  being  the  basis  of  wealth, 
will  attract  in  their  tr^n  other  branches  of  ti-ade  and  industry.  Tho  mountain  is 
partially  covered  with  pine  and  mahogany,  famishing  lumber  and  fuel.  At  tho 
iiase,  and  between  it  and  the  White  Pine  range  to  the  east,  is  a  broad  valley 
where  faims  can  be  secured.  The  small  sti'eams  which  run  from  the  monn- 
taiBS,  on  either  side,  will  supply  water  for  iiTigation  and  mining ;  the  neighboring 
hills  wUl  fm.-nish  a  market  for  agricultural  products.  "Within  the  valley' are 
salt  springs,  and  a«res  of  land  are  covered  with  this  nsefal  article,  a  demand  for 
which  is  created  in  the  reduction  of  silver  ores.  A  visitar  to  this  district  about 
the  rime  of  its  oi^anization  writes :  "The  future  of  our  State  is  encoui-aging. 
'riio  good  time  may  be  delayed,  but  it  will  come.  Where  there  is  a  foandatioa 
for  prosperity,  there  need  be  no  apprehensions  for  the  future.  The  foundation 
lies  broad  and  deep  in  Nevada ;  the  rest  is  the  work  of  time  and  man." 

White  Pdie  Disteict, — The  Distiict  of  White  Pine  was  organized  in  the 
autumn  of  1865,  and  received  its  name  fi.'om  the  specie  of  wood  growing  upon 
the  monntMn,  That  portion  of  the  range  beaiing  the  name  of  White  PJne  is 
about  two  degrees  in  length,  is  lofty,  and  generally  covered  with  pine.  It  haa 
not  been  niuch  explored  for  mines,  except  in  the  district  now  mentioned.  Hero 
a  number  of  veins  have  been  located  which  are  represented  to  be  valuable.  The 
district  is  about  90  mil^  east  of  Austin,  and  is  in  Lander  county,  A  company 
called  the  Monte  Christo  commenced  in  JaLy  last  the  development  of  a  property, 
but  the  progress  made,  or  the  results  obtained,  have  not  been  ascertained. 

DiAMOHD  District. — Diamond  district,  also  in  Lander  county,  lies  npon  tho 
western  slope  of  Diamond  mount^na,  and  is  80  miles  east,  by  a  tew  degrees 
north,  of  Austin.  It  has  been  organized  about  thrfee  years,  and  some  wort  haa 
been  done  in  exploring  and  demonstrating  the  value  of  the  ledges,  of  which  a 
great  number  are  located.  Ore  has  been  taken  to  Austin  for  reduction,  which, 
returning  $150  and  upwards  to  the  ton,  gave  proof  of  value  of  the  veins.  They 
are  yet  the  pi-operty  of  the  discoverers,  who  for  want  of  means  were  unable  to 
elect  the  machineiy  necessary  for  their  development,  and,  oonaeijuently,  have  in 
the  Atlantic  States  and  in  Eim>pe  sought  the  dd  of  capital. 

EuHEKA  District. — The  Euteka  district.  Lander  county,  was  organized  in 
1864,  and  lies  60  miles  almost  directly  east  of  Austin.  The  geological  forma- 
tion is  limestone,  with  veins  or  bodies  of  metal-bearing  qiiartiK.  The  chief 
charactoristic  of  the  ore  is  an  ai'gentiferous  galena,  which  might  be  reduced  by 
smelting.  Several  tons  sent  to  the  mills  in  Austin  j-ielded  from  $150  to  $i50 
por  ton.  These  results  are  encouraging.  As  some  of  the  veins  are  owned  by 
men  of  wealth  in  New  York,  it  is  expected  that  measures  will  be  taken  for  their 
development.  The  district  is  in  the  midst  of  a  good  agiicultnral  and  graaing 
countiy,  and  offers  inducements  to  those  wishing  a  free  and  independent  home. 

Egah  ok  G-olo  Oanon  Distbjtct. — Gold  Canon  district.  Lander  connty,  better 
known  asEgan  Canon,  is  one  of  the  farthest  east  of  Nevada,  bein^  165  miles  from 
Austin.  It  was  organized  in  1863,  and  native  gold  showing  plainly  in  the  quartz 
of  some  of  the  veins  first  discovered,  gave  it  the  name  of  Gild  OaBon.  It  lies 
upon  the  great  trans-continental  highway  where  passes  daily  the  overland  mail 
stage,  and  is  connected  with  the  world  by  two  lines  of  telegi-aph.  A  small  milt 
erected  in  the  year  1864,  by  Mr.  John  O'Dongherty,  met  with  success.  It  is 
again  in  operation,  reducing  ore  which'retnrns  about  $150  to  the  ton.  A  mill  of 
increased  capacity  is  in  process  of  construction  which  it  is  expected  will  add  to 
the  product  of  bullion.  It  is  favorably  located  for  accessibility,  and  tlie  abund- 
ance of  wood  and  water  give  it  some  advantage. 

KiNSLET  DlSTKrcT. — The  Kinsley  district,  Lander  county,  is  distinguished 
for  its  massive  lodes  of  oopper-beaiing  ore.     It  is  in  the  Antelope  range  of  moun- 
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tains  iieai'  the  eastern  border  of  the  State,  45  miles  northeast  of  'Egan  and  200 
.  miles  irom  Austin.  The  lodes  are  large,  and  ore  is  represented  as  being  upon 
the  surface  which  shows  'by  assay  from  35  to  50  per  cent,  of  copper,  and  from 
$60  to  $100  per  ton  in  silver.  The  district  is  but  little  known ;  its  distance  from 
the  centre  of  population  and  a  marfeet  render  the  copper  mines  valueless  for  the 
present.  The  Pacific  railroad  now  in  cotobc  of  oonstraotion  is  expected  to  pass 
through  this  neighborhood,  when  the  ores  may  be  ti'ansported  to  market.  The 
Kinsley  may  then  become  a  valuable  mining  district. 

Yeeka  Disthict. — Yreka  district,  Lander  county,  is  about  75  miles  northeast 
of  Anstin.  Reports  of  silver-bearing  veins  have  been  made;  but  it  is  alanost 
entirely  undeveloped,  and  its  value  is  unknown.  It  is  surrounded  by  a  good 
agricultmal  and  grazing  country.     -- 

Battle  MouNTAirf  Disteict. — ^Battle  Mountain  is  a  copper-beaiing  hill, 
situated  about  70  miles  north  of  Austin  and  is  probably  in  Humboldt  coimty. 
In  1866  it  was  formed  into  a  mining  district  bearing  that  name.  It  ie  an  igneous 
formation,  and  thi-ough  the  emptivo  rooks  are  veins  of  quaa-tz  associated  with  red 
oxide  of  coppei".  The  ore  is  brilliantly  red  and  very  beantifa>.  The  district 
borders  upon  the  valley  of  the  Humboldt  river,  which  will  soon  be  traversed  by 
the  great  Paoitio  railroad,  when  its  ores  will  find  a  maiket. 

The  district  derives  its  name  from  the  range  of  hills  or  monntains  containing 
the  cupriferous  veins.  In  these  hills  a  battle  was  fought  in  the  summer  of  1857 
between  some  Indians  and  a  government  expedition  under  the  superintendence 
©f  John  Kirk,  engaged  in  the  survey  of  a  road  bearing  the  name  of  tJie  Eort 
Kearney  wagon  road,  Pacific  division.  It  is  a  low  ra^ge  of  hills  of  about  13 
miles  in  length  by  five  in  bi-eadth,  fronting  on  Eeese  River  valley  on  the  east, 
and  tenainating  in  the  valley  of  the  Humboldt  on  the  north.  At  the  southern 
end  is  Copper  oafion,  where  the  Troy  and  otliei-  copper  veins  are  found ;  and  at 
the  northern  end  is  Long  canon,  wiiere  the  Ti-ojau,  Premdent,  Mayflower,  Blue 
BeU,  Capitol,  Hemietta,  Fanny,  Morning  Star,  and  othera  lie. 

There  are  but  few  companies  formed  for  operating  in  Battle  Mountain  district. 
The  principal  are  the  Emeraon  and  the  Austin  companies.     These 


The  Emerson  Company. — The  Emerson  Company  is  composed  of  Genei-al 
W.  S.  JEtosect-ans,  G.  W.  Emei-son,  William  Plomhof,  and  others.  The  company 
owns  the  Morning  Star,  Henrietta,  Surprise,  Fanny,  Pi'esident,  Trojan  and  Cap- 
itol ledges,  and  estenM.ons  oa  some  others.  Upon  those  named,  the  location 
upon  each  is  from  1,400  to  1,600  feet,  and  the  veins  aj-e  ii-om  10  to  30  feet  in 
width.  All  are  developed  to  the  extent  of  a  cut  of  iVom  5  to  10  feet  in  depth 
crossing  the  vrfn  from  side  to  side.  By  this  means  the  width  of  each  vein  has 
been  ascertained,  and  the  character  of  the  ore  shown.  The  gangiie  is  quaitz  and 
spar  intermixed  with  nodules  and  numerons  veins  of  red  oxide  ol  copper.  These 
veins  are  of  various  thicknesses,  from  a  narrow  filament  to  several  inches  through, 
and  ran  irregularly  through  the  mass  of  the  vein.  They  contain  native  copper ; 
also  considerable  silver.  The  mass  of  the  rock  will  require  crushing  and  con- 
conti'ating  for  pi-ofitable  mining  and  exportation.  This  set  of  mines  is  at  the 
northern  end  of  Battle  mountain,  in  the  neighborhood  of  Long  otuion.  The 
Borveyed  i-oute  of  the  Pacific  I'aiiroad  passes  about  two  and  a  half  miles  north 
from  the  locations,  and  as  this  great  road  is  expected  to  be  completed  to  tiiis  point 
before  the  close  of  another  year  it  enhances  the  prospective  value  of  the  property. 

The  Austin  Company. — The  Austin  Company  owns  the  Troy,  Mayflower, 
Blue  Bell,  and  other  veins  in  the- district,  some  of  which  are  at  Copper  canon 
and  others  at  Long  canon.  The  developments  on  the  Troy  consist  of  an  exca- 
vation some  12  feet  in  mdth  and  about  15  feet  in  depth,  showing  the  siae  aud 
character  of  the  vein.  It  is  estimated  that  one-fourth  of  the  vein  is  composed  of 
rod  oxide  of  copper  having  40  per  cent,  of  metal. 
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Upon  other  claima  some  work  has  been  done,  the  general  aim  being  merely 
to  hold  posseaaon  of  the  property,  awaiting  the  construction  of  the  railroad. 

Ravebswood  Distkict. — Ravenswood,  Ijandei  county,  Mtuated  but  15  milea 
northwest  from  Austin,  was  one  of  the  earhest  districts  organized  in  the  Reese 
River  country,  having  been  formed  in  the  first  year  of  the  discovery  of  silver  here. 
It  is  in  the  same  range  as  Battle  mountain,  though  the  latter  is  almost  separated 
by  a  low'  depression,  yet  it  is  the  northern  teiininus  of  the  Shoshone  mountains. 
The  veins  of  Ravenswood,  which  were  located  for  wlver,  being  found  rich  only 
in  copper,  disappointed  the  locators,  a,nd  as  a  consequence  the  district  has  been 
abandoned.  "  It  contains  veins  which  assay  as  high  as  40  to  50  per  cent,  of  copper, 
and  contains  silver  and  gold.  The  district  is  well  situated  for  economical  work- 
ing, bordering  on  the  valley  of  the  Reese  river,  and  is  tolerably  well  supplied 
with  timboi'.  Like  many  othei-a  it  awaits  the  coming  of  the  raUroad,  cheap  tains- 
portation  and  sabsistence. 

Big  Ckeek  Distkict. — The  Big  Creek  district,  Lander  county,  was  the 
second  organized  in  the  Toiyabee  mountains,  and  it  seemed  likely  at  one  time  to 
eclipse  everything  else.  A  village  was  built,  with  post,  express  and  telegraph 
oflicos  connecting  with  Austin,  with  schools,  courts,  stores  and  mills,  and  its 
prosperity  and  stability  seemed  beyond  a  donbt.  Veins  were  found  appearing 
full  of  metal,  hut  upon  further  trial  their  value  consisted  in  copper,  which  was 
not  profitable  to  work,  and  interest  in  the  district  died  away.  Now  no  attention 
is  paid  to  the  mines.  It  is  situated  on  the  western  slope  of  the  Toiyabee  moun- 
tains, twelve  miles  south  of  Austin.  The  creek  is  a  small  monntain  stream, 
affording  sites  for  water  or  steam-power  mOls.  It  flows  through  a  deep  oi^on, 
along  which  are  some  good  farms  and  gardens.  If  the  district  has  not  proved 
remunerative  to  the  miner,  it  has  famished  pleasant  homes  for  the  husbandman. 

Washington  District. — South  of  Austin  28  miles,  in  Nye  county,  and  on 
the  western  slope  o£  the  Toiyabee,  is  Washington  distnct,  organized  in  1863,  then 
and  the  subsequent  yeai-  the  scene  of  busy  operations.  The  mineral  is  an  argen- 
ttterous  galena,  abundant  in  quantity.  None  who  have  examined  the  mines  with 
attention  can  hesitate  to  decide  that  they  possess  value.  The  veins  are  from  4 
to  16  feet  in  width,  and  regular  in  their  formation.  Attempts  have  been  made 
to  reduce  the  ores,  but  owing  to  want  of  skill  on  the  part  of  the  operators  they 
have  not  been  successful.  A  great  number  of  veins  were  located,  a  pretty  villi^e 
was  built,  and  hopes  of  prosperity  were  entertained,  bttt  the  district  tbllowing  the 
usual  course  has  become  almost  deserted.  Its  mineral  resources,  however,  may 
yet  be  advantageously  developed. 

Maeysville  District. — South  of  Washington  about  15  miles,  in  Nye  county, 
is  MaryaviUe  district,  organized  in  the  same  year  and  possessing  many  similar 
characteristics.  Numerous  claims  were  here  located,  and  great  expectations  were 
once  entertained.  It  is  now  entirely  deserted  except  by  a  few  farmers  who  cul- 
tivate the  soil  of  the  valleys,  irrigating  it  by  the  streams  which  run  down  from 
the  mountain.  The  distiiot  is  well  watered  and  timbered,  and  offers  advantages 
to  the  settler. 

The  Toyabee  Mountains. — On  the  eastern  slope  of  the  Toiyabee,  and 
south  of  Austin,  were  organized  during  the  summer  of  1S63  a  number  of  distiicts, 
covering  that  side  of  the  mountain  almost  continuously  for  a  distance  of  75miles. 
Throughout  its  southern  extent  the  monntain  rises  fi:om  the  valley  of  Eeese  river 
on  thewest  and  Smoky  valley  on  the  east,  and  attains  an  altitude  of  2,000  to 
3,000  feet  above  them.  From  valley  to  valley  through  the  base  of  the  mountain 
the  distance  is  from  7  to  10  miles.  From  its  high  peaks  and  through  its  deeply 
chasmed  sides  ran  many  streams  of  wat«r  affording  good  sites  for  mills. 

Smoky  Valley  Distkict. — Of  the  numerous  districts  organized  on  the  eastern 
slope  of  the  mountain  that  of  Smoky  Valley  was  among  the  first.  It  is  in  Lander 
county,  12  miles  south  of  Austin,  and  includes  what  were  once  the  iHtsy  little  i 
hamlets  of  Geneva  and  Clinton.     Through  it  run  in  deep  oaHona  Biat^bJ^I' 
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Willow  oreelis  and  sCYeral  smaller  livulotB,  all  of  ivhioL  are  lost  in  tie  valley, 
't'hero  liavo  been  many  locations  of  mines  made  in  the  district,  but  tbey  have 
been  generally  neglected  until  the  present  year.  Latterly  labor  has  been  prose- 
cnl«d  upon  the  Smoty  Valley  ledge,  whiti  has  developed,  at  the  depth  of  200 
fee^  a  lode  or  series  of  veins  50  feet  in  thiokneeB,  of  which  about  20  feet  contiun 
pay  streaks  of  ore,  Avei-age  specimens  assay  $60  to  $150  per  ton.  The  upper 
pai-t  of  the  lode  has  proved  quite  barren,  but  the  results  obtmned  fi'om  below 
give  encom'agement  to  the  miners.  In  this  district  the  lodes  are  generally  largo, 
and  exhibit  themselves  in  some  instances  for  miles  in  length  upon  the  surfafio. 
Tliey  are  situated  conveniently  for  mining,  and  the  district  possesses  advan- 
tages of  wood,  water,  aod  ai'able  land  for  oaiTying  on  cheaply  extensive  operar 
tions. 

Sahta  Fb  DiSTKiCT. — South  of  Smoky  Valley  district,  in  the  same  county, 
is  that  of  Santa  F^,  18  miles  from  Austin.  It  is  composed  of  high  peaks,  pre- 
cipitous ridges,  and  deep,  rocky  c^ions.  The  hftre  rocla  of  the  ridges  and  c^ons 
expose  to  view  the  white  ledges  of  quartz  in  great  numbers.  A  feature  in  the 
mineralogy  of  the  district  is  the  presence  of  gold  in  considerable  quantities  in 
some  of  the  veins.  Notwithstanding  the  undoubted  value  of  the  veins,  however, 
in  both  gold  and  silver,  no  successful  mining  has  yet  been  canied  on. 

BoNKEB  Hill  akd  Summit  Distbicts, — Bunker  HiU  and  Summit  districts. 
Lander  county,  occupy  both  sides  of  Big  Smoky  creek,  and  are  30  miles  south 
of  Austin.  Ore  paying  from  fifty  to  some  hundreds  of  dollars  per  ton  has  been 
mined;  but  the  veins  have  been  fonad  broken  and  iixegular,  and  but  little  success 
has  attended  mining  operations.  This  is  generally  attributed  to  improper  man- 
agement, and  lack  of  scientific  knowledge  of  the  business  of  mining  and  the 
redaction  of  ores.  The  stream  is  one  of  the  largest  flowing  out  of  fliis  moun- 
tain range,  and  afibrds  water-power  sufficient  for  a  number  of  extensive  mills. 
Some  ^lures  have  retarded  progi^ess  in  what  appears  a  superior  district.  This 
cannot  long  continue,  for  where  nature  has  done  so  much  by  offering  valuable 
minerals,  building  material,  and  inexpensive  power,  a  pleasant  climate  and  a  rich 
soil,  man  will  sooner  or  later  take  advantage  of  it  and  reap  the  reward. 

Blue  Springs  Disteict. — Blue  Springs  district,  in  Nye  county,  30  miles 
south  of  Austin,  is  so  named  from  a  number  of  deep  springs  or  ponds  which  lie 
in  the  valley  at  the  foot  of  the  mountains.  It  contains  veins  of  quartz  of  large 
size,  reputed  to  be  rieli  in  silver,  but  developments  upon  them  are  so  slight  that 
their  value  is  not  really  known. 

Smoky  Valleit  Salt  Field. — ^Neav  Blue  Springs,  in  the  great  Smoky  allej 
is  an  extensive  field  of  2,000  acres  of  salt  lands,  from  which  is  obta  ned  ost 
of  the  salt  used  in  Eastera  Nevada  both  for  domestic  purposes  and  thoielucton 
of  Qres,  Upon  this  salt  field,  as  upon  some  othera  with  which  the  State  abo  mds 
the  salt  rises  as  an  efflorescence,  half  an  inch  or  more  in  thickness  upo  tl  e 
surface  of  the  ground,  from  which  it  is  gathered.  A  slight  i-ain  drives  the  salt 
beneath  the  surface,  hut  ujider  the  influence  of  the  sun  it  soon  reappears.  Hun- 
dreds of  tons  are  obtained  from  this  field  annually,  and  the  supply  combg  from 
deep  springs  seems  to  be  inexhaustible.  It  is  furnished  for  the  use  of  the  mills 
at  from  $30  to  $50  per  ton.  When  it  is  known  tliat  salt  in  large  quantities  is 
essentia!  to  the  reduction  of  silver  ores,  the  beneficence  of  a  Divme  Providence 
in  furnishing  it  in  such  vast  deposits  and  at  convenient  locahties  throughout  the 
country  can  be  appredated. 

NoETH  Tw.iK  EivEK  DisTEicT. — Forty  miles  south  of  Austin,  m  Nye  county, 
is  the  North  Twin  Kiver  district.  Although  this  region  was  examined  and  many 
claims  located  early  in  the  settlement  of  the  country,  it  was  not  considered  of 
importance  until  recently,  when  work  upon  some  of  the  veins  has  proved  them 
to  he  of  large  size  and  great  value.  Deep  (ianons,  with  running  streams,  open 
to  the  plain,  offering  access  to  the  mines  and  sites  for  reduction  mills. 

Tlie  La  Plata  mining  Company,  owning  mines  in,  this  district,  is  organized 
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Tinder  the  laws  of  Pennsylvaniii.  Its  chief  etoctholderB  are  residents  of  Koadtag. 
This  company  owns  the  Twin  Ophirs,  the  William  Bigler,  and  othet  veins  sit- 
nated  in  Park  ctmon.  Some  of  the  veins  are  large,  and  have  shown  bodies  of 
good  pay  ore.  Work  npon  one  of  the  Twin  Ophira  has  developed  a  chimney  or 
mass  of  ore  of  &  very  singular  charaoter,  being  chiefly  iron  and  resemljliiig  steel, 
but  containing  from  $70  to  $150  per  ton  in  silver.  A  mill  is  in  course  of  con- 
struction, which,  in  a  few  months,  will  probably  add  something  to  the  stream  of 
bullion  already  beginning  to  flow  from  the  districts  bordering  the  Smoky  valley. 
It  is  mainly  built  of  stoioe,  with  furnaces  and  chimney  stack  of  brick.  These 
materials  are  conveniently  obtained  in  the  neighborhood.  It  will  contMn  10 
stamps  of  about  700  pounds  each,  crushing  the  rock  dry  and  in  a  condition  for 
roasting.     The  property  of  the  company  is  managed  by  Gr.  B.  Montgomery. 

The  Buckeye  Mming  Compimy  is  a  New  Tort  company,  and,  under  the  super- 
intendence of  Mr.  Stephen  Kidd,  is  developing  the  Buckeye  mine,  situated  in 
Summit  canon.  The  vein  was  discovei-ed  and  located  in  1865.  The  olsum 
consists  of  1,400  feet  of  the  lode  running  north  fi-om  the  cafion.  The  vein  is 
encased  in  limestone,  and,  although  it  sometimes  nan-ows  down  to  a  mere  clay 
Beam  in  the  roeb,  it  appears  to  be  a  tnie  fissure  vein.  Its  general  width  is  five 
feet,  occasionally  reaching  to  seven.  It  has  been  developed  by  an  incline  fol- 
lowing the  dip  of  the  ledge,  which  is  westerly  65°,  to  the  depth  of  100  feet,  and 
by  different  levels  several  hundred  feet  north  and  soath.  From  these  excavar 
tions  a  quantity  of  ore  has  been  taken  which  has  yielded,  at  the  Austin  mills, 
$106  pei-  ton.  The  company  has  located,  under  the  laws  of  Nevada,  800  acres 
of  woodland,  mill-sites,  &c.  Neither  lands  nor  mines  are  entered  under  any  law 
of  Congress,  nor  are  any  lands  or  mines  throughout  this  region.  The  lands  arc 
tmsarveyed,  and  there  is  no  land  ofiice  in  eastern  Nevada.  The  laws  of  the 
United  States  give  permission  to  occupy  the  mines  subject  to  the  local  rules  of 
miners.  Survey  and  purchase  appears  to  them  a  useless  expense,  serviceable 
only  to  the  smveyors  and  land  officers. 

In  Summit  eaSon  are  other  cltums,  as  the  Scottish  Chief,  which  is  an  extension 
of  the  Buckeye  south  of  the  canon.  This  has  been  but  slightly  developed, 
having  a  shaft  40  feet  in  depth ;  its  real  worth  is  therefore  known  only  from  the 
greater  explorations  on  the  Buckeye,  A  short  distance  to  the  southwest  is  the 
Canada  vein.  This  appears  on  the  surface  to  be  about  nine  feet  in  width,  but 
the  explorations  upon  it  ai-e  not  sufficient,  it  being  encased  in  limestone,  to 
determine  its  extent  and  character.  From  the  surface  several  tons  of  ore  have 
been  taken,  which  give  promise  of  worth. 

Twin  River  District. — ^The  Twin  River  district,  Nye  county,  is  50  miles 
south  of  Austin,  on  the  extern  slope  of  the  Toiyabee  range,  and  is  at  present 
regarded  as  one  of  the  most  important  districts  south  of  Austin.  It  receives  its 
name  fom  two  pretty  streams  on  the  southern  border,  which,  flowing  through 
deep  and  i-ugged  cafions,  enter  the  valley  near  each  other,  and  continuing  pai-aUel 
for  some  miles  sink  in  the  plain.  The  characteristics  of  the  distiict  are  its  mg- 
gedness,  high  and  precipitous  mountains,  deep  c^ons,  and  its  geolo^cal  foiina^ 
(jou  being  granite  and  slate,  while  the  districts  north  of  it  are  of  limestone.  The 
principal  mines  are  situated  in  Ophir  canon.  These  were  dtscovei'ed  in  1863  by 
S.  Botderond  and  a  party  of  Frenchmen,  who  located  several  veins,  but  did  not 
publish  to  the  world  their  discovery  nor  do  much  towai-ds  developing  theii-  prop- 
erty. The  year  following  the  cimon  was  entered  by  George  H,  Willard  and 
otliei-s,  ledges  located,  a  district  formed,  and  laws  made,  ftom  that  date  the 
distiict  has  been  somewhat  noted.  In  entering  .the  caBon  from  Smoky  valley, 
one  feels  almost  forbidden  to  advance,  so  towering  and  precipitous  are  the  rocks 
on  either  side,  which  appear  to  dose  the  narrow  pass ;  but  winding  along  at  the 
base  of  the  cliffs  is  now  a  well-constructed  road.  Following  this  a  mile  or  more 
the  narrow  gorge  of  granite  is  passed  and  a  canon  of  more  gently  sloping  sides,  a 
slate  formation,  is  reached.     The  granite  is  generally  barren  of  soil,  bnt  upon  1 1|_> 
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tlie  Bummits  of  tte  ridges  a  few  low  and  dwarfed  piSon  trees  ate  fonnd,  wliicli  are 
cut  for  fael  and  witii  great  lalior  brought  to  the  brink  of  the  precipice  and 
tumbled  into  the  caflon  helow,  ■whence  it  is  hauled  to  its  place  of  consumption. 
Fuel  is  difficult  to  obtfun,  and  costs  about  $10  per  cord.  At  the  present  date  a 
mill  is  in  operation,  and  a  village  called  Toiyabee,  of  300  inhabitants,  has  been 
built. 

The  Ophir. — The  fii'st  vein  noticed  in  paedng  up  the  csmon  in  th^  Oplm-. 
This  was  discovered  and  claimed  by  S.  Boulerond  and  Company  in  1863,  and 
is  still  owned  by  the  same  parties.  It  is  a  large  vein,  showing  cliiefly  white 
quartz,  bat  deposits  of  good  ore  have  been  found  in  it.  The  claim  consists  of 
£,400  feet  along  the  ledge.  A  shaft  has  been  sunk  to  the  depth  of  60  feet,  from 
which  a  small  quantity  of  ore  was  obtained,  worth  at  the  rate  of  $500  per  ton. 
The  developments  upon  the  mine  arc  very  slight. 

The  Orphee,  Central  Favorite,  and  numerous  other  claims  have  been  slightly 
developed,  but  have  not  yet  been  productive. 

The  Murphy  is  the  only  developed  and  productive  mine  ia  this  neighborhood, 
and  its  success  has  given  celebrity  to  the  district.  It  was  located  by  G-.  H. 
Willard,  John  Murphy,  Jo.  Patty,  and  others,  in  1864,  and  is  1,000  feet  in  length. 
Its  course  is  north  and  south,  dipping  to  the  east  at  an  angle  of  46°,  and  the 
lode  is  about  20  feet  in  thiclcness.  It  has  been  developed  by  an  incline  1 30  feet 
in  depth,  ft-om  which  levels  have  been  mn  amd  ore  extracted,  worth  about  $130 
per  ton.  It  appears  iiDm  the  working  that  the  ore  is  not  continuous  throughout 
the  vein,  but  exists  in  chimneys  of  one  to  seven  feet  in  thickness,  and  from  100 
to  150  feet  broad,  with  nearly  a  corresponding  interval  of  barren  rock.  These 
diimneys  are  inclined,  having  a  dip  to  the  north  of  about  30°.  Although  much 
valuable  ore  has  been  extracted,  a  map  of  the  mine,  showing  its  whole  size  and 
the  excavations  made,  indicate  that  but  a  small  portion  is  touched.  There  are 
dl  men  employed  in  the  mine,  working  eight  hours  each,  at  $4  pei'  day,  and 
keeping  up  the  labor  witliout  intermission.  The  miners  are  usually  natives  of 
OomwSl,  England.     The  hoisting  of  water  and  ore  is  done  by  steam  power. 

iTAe  Murphy  MiU,  belonging  to  the  Twin  Biver  Mining  Company,  is  a 
Bubstjmtial  structure  of  stone,  having  20  Btam.ps  and  corresponding  machinery, 
driven  by  an  engine  of  95  horse-power.  The  ore  is  brought  from  the  mine,  a 
few  hundred  feet  distant,  in  cars.  The  first  process  is  to  pass  it  through  a 
Blake's  rook  breaker,  which  will  in  a  few  houi-s  break  sufficient  rock  into  frag- 
ments of  less  than  a  cubic  inch  in  size  to  supply  the  stamps  for  24  hom's.  This 
effects  a  saving  of  12  per  ton  in  the  cost  of  crushing  the  ore.  From  the  breaker 
flie  ore  is  placed  upon  a  large  pan  or  dryer,  which  is  heated  by  the  gases  passing 
fi.'om  the  roasting  furnaces  to  the  smoke-etaek,  and  is  thoroughly  dried.  It  is 
then  ready  for  the  stamps.  Of  these  there  aie  20,  weighing  850  pounds  each, 
and  they  crush  16  tons  per-  day  fine  enough  to  pass  through  a  No.  60  sci'een,  or 
a  screen  with  3,600  holes  to  the  squai'e  inch.  Fallmg  from  the  screens  into  a 
tight  bin,  it  is  removed  into  cars  standing  on  a  toack  passing  over  the  tops  of  the 
roasting  furnaces,  and  is  thus  transported  to  the  furnaces,  of  wliich  there  are 
(aght,  capable  of  roasting  16  tons  in  24  hours.  Seven  to  nine  hundred  pounda 
of  ore  mixed  with  a  certMU  quantity  of  salt,  according  to  the  composition  of 
the  ore,  varying  from  eight  to  lifteen  per  cent.,  constitutos  a  charge,  and  this  is 
roasted  from  five  to  seven  hours,  being  constantly  stuTcd.  It  is  thou  taken  to 
the  amalgamating  room,  in  which  are  six  pans  taking  one  ton  of  the  roasted 
pulp,  now  mixed  with  water,  at  a  charge.  Here  the  silver,  which  in  the  furnaces 
was  changed  from  its  native  condition  to  a  chloride,  is  again  changed  to  metallic 
silver,  and  is  amalgamated  with  quicksilver.  The  pulp  is  s^tated  and  ground 
by  revoJvii^  iron  mullers  for  about  six  hours,  when  it  is  drawn  off  into  settlers, 
(rf  which  there  are  six,  where  more  water  is  added,  and,  after  several  hours' 
agitation,  the  quicksilver  bearing  the  silver  is  drawn  off,  the  pulp  allowed  to  run 
to  waste,  and  the  silver  taken  out.     This,  atlet  being  strained  and  pressed  in 
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leather  bags,  exhausting  the  quieksjlver  as  far  aa  possible,  is  placed  in  a  oloae 
retort,  and  the  remaining  quicksilver  expelled  by  heat.  The  crude  bulllMi 
remaining  is  then  taken  to  the  smelting  room,  where  it  la  melted  and  ran  into 
ingote,  ready  for  the  assayer  and  for  commerce.  The  establishment  la  very  com- 
plete, and  presenta  an  impoaing  appearance.  The  officers  of  the  company  having 
charge  and  carrying  on  the  works,  £a^  R,  B.  Canfield,  general  agent ;  H.  M. 
Grant,  bookkeeper ;  H.  Richards,  mining  sapcrintendent ;  Charles  V.  Baealer, 
aesayer ;  and  Alonzo  Monroe,  engineer.  In  working  the  mill  at  full  capacity, 
41,  men  are  roqtured.  Besides  those  in  the  mine  and  mill  are  blacksmiths,  ore 
assortera,  and  wood  choppers,  making  100  men  employed.  In  one  month  417 
tons  of  ore  were  milled,  producing  $36,865.  The  assay  of  the  ore  was  over 
$100  per  ton.  At  the  present  date  the  mill  is  working  to  its  full  capacity,  and 
better  results  than  formerly  are  obtained. 

Tlw  McDonald  mine. — The  Murphy  and  McDonald  are  locations  npon  the 
same  lode,  the  first  extending  from  the  caiion  northwardly  and  the  latter  south 
of  it.  It  is  anticipated  that  they  are  of  equal  valno,  although  the  McDonald  is 
undeveloped.  Preparations  are  making,  under  tlie  auperintcndenco  of  John  H. 
Boalt,  for  a  New  York  company  to  commence  esploiations  and  developing  the 
mine. 

These  mines  constitute  the  basis  of  support  to  a  busy  and  prosperous  little 
village,  called  Toiyabee  City,  of  about  SpO  inhabitaaits.  This  place  is  connected 
mth  Austin  by  a  tri-weekly  stage,  caiTying  the  United  States  mail  once  a  week. 
The  distance  is  65  miles,  and  the  time  of  passage  about  nine  hours.  From  the 
valley  to  the  town  is  about  two  and  a  half  miles  along  the  caSon,  and  through 
this  distance  a  road  has  been  constrocted  at  a  cost  of  about  $6,000,  The  work 
has  been  very  heavy,  and  under  the  circumstances  a  good  road  is  conetructfld, 
although  its  grade  at  some  places  is  as  groat  as  10°,  The  road  continnea 
tliroTigh  this  canon  over  the  summit  of  the  Toiyabee  mountain,  and  forms  a  con- 
venient avenue  for  summer  travel,  but  the  passage  is  generally  impeded  by  snow 
doring  the  winter.* 

*  The  books  of  the  county  asaessor,  oceordin^  to  iho  Silver  Bend  Eoporlar,  give  the  fol- 
lowing returns  of  bullion  and  yield  per  ton  of  the  ininoa  of  Nye  county  for  the  quarter  ending 
September  30,  made  nnder  oatli.    Tlie  amountB  are  for  coin ; 
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Following  are  the  retuma  of  Email  lots  of  ore  from  thia  county,  worked  ai 
vicinity  of  AnsUn  and  forwarded  by  the  a'seasor  of  Laoder  ceunty  We  me 
nuHvbtr  of  pounds  of  ore  worked  and  the  gross  product 
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South  Twin  Rivek,  Hot  Speihgs,  ElDokado,  akd  PeayineDistkicis. — 
The  districts  of  South  Twio  River,  Hot  Springs,  El  Dorado,  and  Peavine,  all 
ifi  Nye  county,  contJnne  in  the  orfer  in  which  they  are  named  to  near  where  the 
mountain,  which  we  have  ti-aced  tor  150  miles,  falls  away  iato  theplmn.  Although 
bat  slightly  explored,  the  opinion  is  expressed  that  the  mines  in  the  southern 
part  of  the  Toiyabee  range  will  equal  those  of  other  parts,  and  that  this  exten- 
sive country  ofifers  an  inviting  field  to  the  explorer  and  the  capitalist. 

Smoky  Valley. — The  great  Smoky  valley,  traversed  by  Fremont  in  1845, 
who  mapped  Big  Smoky  ci'eek  and  Twin  rivers,  is  worthy  of  special  mention. 
In  tho  centre  o£  it  are  found  remarkable  springs  of  boiling  water,  thmwing  a 
large  and  constant  stream,  in  which  meat  and  vegetables  are  readily  cooked, 
and  tea  and  coffee  quickly  prepared  for  use.  The  basin  of  the  spring  is  fiom  20 
to  30  feet  in  diameter,  and  the  fountain  of  boiling  water  rises  in  the  centre,  a 
constant  column  ascending  by  its  subterranean  force  several  feet  above  the  sur- 
faoe.  There  are  several  smaller  springs  in  the  neighborhood,  one  of  which 
famishes  cold  water.  Tho  soil  about  them  ia  fertile,  and  the  climate  pleasant 
and  healthy. 

The  fields  of  salt  in  the  northern  paii  of  the  valley  have  already  been  men- 
tioned. Throughout  it  are  found  good  agricultural  lands.  The  clmiate  Is  more 
f^reeablo  than  generally  prevails  in  Nevada,  without  extremes  of  heat  or  cold. 
Snow  seldom  falls  and  frosts  are  never  severe,  although  there  are  localities  where 
ftoats  have  oconrred  as  early  as  September,  sufficient  to  blight  certdn  species  of 
vogetalaon.  The  valley  continues,  although  slight  elevations  divide  it  into  dif- 
ferent basins,  into  tho  desert  upon  the  soufliem  borders  of  the  State.  In  it  are 
other  vast  fields  of  salt,  and  beds  of  sulphiu-,  alum,  and  soda,  and  bordering 
Bpon  it  are  the  mountains  of  San  Antonio  and  Silver  Peak.  These  ai-o  isolated 
and  singular  in  their  formation,  and  appear  as  if  thrown  into  position  by  some 
violent  convulsion  of  nature.  Tho  mining  districts  of  this  region  are  among 
the  most  impoi-tant  of  the  State. 

San  Aktosio  Disteict,  comprising  the  mountain  of  that  name,  is  situated 
about  20  miles  southeast  of  the  southern  terminus  of  tho  Toiyabee  mountains, 
and  about  90  miles  from  Austin.  Several  companies  la-e  engaged  in  mining 
here  with  some  success,  and  ore  is  extracted  which  returns  fi-om  reduction  an 
avei-age  of  $200  per  ton. 

TJie  Idbertt/  mme,  oivned  by  Geoige  Seitz,  has  been  continuously  worked 
during  the  present  year.     It  is,  so  far,  tho  most  extensively  worked  mine  in  tho 

mont  Company's)  reduced  904  tons  of  ore,  produdag  bullion  of  (be  value  of  153,712  24, 
being  an  average  per  ton  of  ^8  31 ;  the  three  months  following — Januaiy,  February,  and 
March,  1867—554  tons  and  a  fraction  were  i-educeil,  yielding  $33,041  30,  or  |59  64  per  ton ; 
the  next  quarter,  125  tons,  1,339 poondE,  producing pt, 903  fe,  854  93  per  ton;  and  676  tons, 
],010  pounds,  which  produced  $26,439  77,  or  ftl9  08  per  tou.  The  amounts  added  to  the 
produclion  of  the  quarter  ending  on  the  30th  of  September,  of  736  tons,  yielding  $23,856  88 — 
|39  33  per  ton,  and  31  Ions,  yielding  |837  06-$39  86  per  ton,  swells  the  total  product  of 
this  mine  for  the  past  yew:  to  8143,790  36  iu  coin.  The  aggregate  number  of  tons  of  ore 
worked  is  a  fraction  over  3,917— averaging  very  nearly  |60  per  ton.  It  was  reduced  in  a 
10-st»mp  mill,  at  best  but  an  inferior  one,  by  the  wet  crushing  proc«as,  by  which  it  is  not 
d^med  that  more  than  about  65  per  cent,  of  tho  silver  is  saved.  In  connection  with  the  fact 
that  the  mine  from  virhich  the  ore  vies  obtained  is  practically  inexhaustible,  and  can  be  made 
to  furnish  almost  any  amount  of  ore,  tho  above  figures  will  furnish  a  basis  upoa  which  to 
estimate  its  great  value.  Buriag  the  same  period,  the  Murphy  mine,  of  tho  Twia  Kiver 
Compftoy,  situated  in  Ophir  canon,  as  ia  shown  by  lie  books  ol  the  assessor,  has  yielded  as 
follows :  first  ciuartei>-626 J  tons,  averting  gl  32  49  per  Ion,  |83,(107  96 ;  second  quarter— 
1,1614  tons,  averaging  $84  18  per  ton,  $97,775  08;  third  quarter— 804i  tons,  averaging 
892  94  per  ton;  $74,863  17:  fourth  quartar— 800  tons,  averairfng  |134  43  per  ton,  5107,514, 
making  a  total  of  $363,190  21  in  coin  in  s  twelvemoutb.  The  aroregate  quantity  of  ore 
worked  is  3,393i  tons,  and  the  average  j-ield  par  ton  a  fraction  over $107.  We  are  informed 
that  the  Murphy  mine  is  cow  lu  a  condition  to  supply  ore  for  another  mill  of  equal  eapaoity 
as  the  one  in  use,  a  number  of  levels  having  already  been  run  which  disclose  hundreds  of 
feet  in  length  along  the  vein,  and  for  a  deplb  of  near  200  feet  a  compact  maas  of  solid  ore 
some  10  or  12  feet  thick. 
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district,  an'd  bids  fair  to  be  remunerative.  A  deptli  of  300  feet  lias  been  reacbed 
and  no  water  obiained.  The  mouctaia  is  dry,  barren,  and  broken.  A  few  raiJc* 
t«  the  northwest  are  the  Indian  springs,  where  two  smaJl  quartz  mills  have  been 
constructed.  As  more  vigorous  work  is  now  prosecuted  upon  the  mines  of  this 
district  than  fonnerly ;  they  will  probably  soon  take  the  rank  in  public  esteem 
to  which  their  value  entitles  them, 

SiLVBB  Peae,  Bed  Mottntaik,  Palmetto,  Lida,  and  Edmonton  Dis- 
tricts.— The  districts  of  Silver  Peak,  Eed  Mountain,  Palmetto,  Lida,  aud 
Edmanton  comprise  the  southwestern  part  of  the  territory  which  has  been  pros- 
pected by  people  who  have  made  Atistin  their  base  of  operations. 

Silver  Peak  and  Red  Mountain  ai-e  contiguous,  lying  about  150  miles  south 
by  west  from  Austin.  Silver  Peak  is  a  small,  precipitous  mountain,  through 
which,  lying  at  a  low  angle,  cuts  the  Vanderbilt  vein,  cropping  on  all  sides. 
The  value  of  this  vein  has  been  very  highly  estimated.  Other  good  veins  esist 
in  the  district. 

In  the  valley  skirting  the  eastern  base  of  the  mountain  ia  an  extensive  salt 
field,  covering  an  area  of  30  square  miles,  and  capable  of  furnishing  an  unlimited 
supply  of  salt. 

The  Red  Mountain  district,  a  few  miles  east  of  Silver  Peak,  is  di'rtinguished 
for  its  production  of  gold. 

Great  Salt  Basin  Company. — The  mines  of  these  two  distncts  are  chiefly 
owned  by  a  single  oompsmy,  the  Great  Salt  Basin  G.  &  S.  M.  Companj,  oigan- 
ized  by  8.  B.  Martin  and  John  W.  Harker.  They  have  already  a  mill  of  10 
stamps,  which  has  produced  considei-able  bullion.  The  company  is  about  to 
erect  two  other  mills  of  greatly  increased  capacity.  Mining  is  to  be  carried  on 
systematically.  The  superint«ndent  is  Mi'.  J-  E.  Clayton,  a  competent  mining 
engineer,  and  the  nomini^  capital  $3,000,000.  The  company  owns  many  mines 
in  these  districts,  the  prindpal  of  which  are  the  Vanderbilt,  Poealilio,  and  Sisson. 
The  bullion  obtained  at  the  mill  from  the  Vanderbilt  ore  is  wortli  $2  per  ounce, 
while  .that  of  Red  Mountain  is  chiefly  gold. 

The  developments  in  Palmetto  distiict  have  proved  several  of  the  veins  to  bo 
largo  and  valuable.  Gold-bearing  quai-tz  is  also  found,  which  indicates  an  abun- 
dance of  that  mefaJ.  The  district  derives  its  name  from  a  species  of  date  tree, 
which  was  mistaken  by  the  discoverers  for  the  palmetto. 

CoLUiLBus,  Volcano,  Clakendon,  Pabai}ise,  Pilot,  Mammoth,  Uniojt, 
AND  NoKTH  Union  Disteicts. — These  distiiots  are  generally  classed  as 
belonging  to  eastern  Nevada  or  Reese  river,  altbongh  they  ai^e  in  the  western 
half  of  the  State.  Each  has  peculiarities,  which  to  describe  in  detaU  would  be 
beyond  the  limits  of  this  i-eport. 

Clarendon  district  contains  alver-bearing  veins,  the  character  of  the  ore 
being  the  same  as  that  of  Silver  Bend,  southeast  of  Austin.  It  lias  a  pleasant 
village  of  about  80  inhabitants,  with  families,  a  school,  and  church  society, 
indications  of  the  respectability  and  good  order  of  the  community. 

Yolcam  district  is  peculiar  in  its  formation,  and  is  supposed  to  possess  quick- 
silver and  coal  mines,  as  well  as  gold,  copper,  aud  diver,  but  is  most  familiarly 
known  from  its  fosaila,  which  are  rare  and  beautiful. 

Paradise  district  receives  its  name  from  its  pleasant  location,  and  its  abundant 
wood,  water,  and  vegetation. 

'These  are  atuated  from  90  to  150  miles  southwest  of  Austin. 

Mamnwth  district  is  situated  65  miles  southwest  of  Austin,  and  its  condi- 
tion is  promising.  The  Mount  Vernon  Company  are  prosecuting  an  extensive 
system  of  works,  which  will  develop  the  mines  and  prove  the  value  of  the  dis- 
tiict. The  Hamilton  Gold  and  Silver  Mining  Company  have  several  excellent 
mines  in  this  district,  but  they  are  not  yet  developed  to  any  considerable  extent. 

ITniim  district  lies  on  the  western  slope  of  the  Shoshone  mountains,  tli£  firet    . 
range  west  of  Reese  river,  aud  is  about  55  miles  southwesterly  from  yalsUji^  I C 
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It  contains  lodgos  of  «ndonl)ted  value  and  facilities  for  the  reduction  of  ore,  such 
as  an  abundance  of  wood  and  water.  The  disUiot  waa  eaiiy  brought  into  notice, 
yet  its  progress  has  been  slow  and  its  production  of  bullion  slight.  It  is  mter- 
esting  from  the  beauty  and  abundance  of  geodee,  valuable  to  the  jeweller  and 
lapidaiy,  found  in  it.  Chalcedory,  agatfl,  jasper,  and  other  precious  atones  also 
abound. 

Norih  Union  district  is  almost  entirely  undeveloped,  but  is  favorably  regarded 
by  those  who  are  acquainted  with  its  mines  and  resources. 

New  Pass  District  lies  almost  directly  west  of  Austin,  25  miles  distant.  It 
has  been  organized  two  years  and  is  yet  undeveloped.  Mineralogists  and  engineers 
have  ^ven  it  a  partial  examination  and  have  prononnced  favorable  opinions 
respecting  its  resom-ces.  The  predominant  metal  js  gold.  The  veins  are  numer- 
ous and  well  situated  for  mining. 

We  may  now  turn  to  that  poi-lion  of  Nevada  southeast  from  Austin.  This 
uniil  within  the  past  year  was  to  the  general  public  a  terra  incognita^  and  believed 
to  be,  as  "it  was  represented  upon  the  maps,  an  inhospitable  desert,  treeless  and 
verdurelesB,  and  barely  subsisting  the  few  miserable  Indians  who  wandered  over 
its  barren  pl^as.  But  the  prospector  at  last  ventured  upon  its  exploration,  and 
the  results  Lave  been  nnespeotedly  important.  A  country  of  vast  extent  has 
been  unveiled  to  the  world ;  the  rocks  seamed  with  veins  »f  silver,  and  the  valleys 
abonnding  in  valuable  grasses.  Not  repelling  the  explorer,  it  invited  him  on, 
until  at  laat  the  chorography  of  the  coantry  has  been  made  known.  The  west- 
em  slope  of  the  mountain  bordering  Smoky  valley  on  the  east  had  been  slightly 
explored,  and  the  districts  of  Jefferson,  Manhattan  and  Santa  Clara  formed. 

Under  the  general  belief  prevailing  that  silver-bearing  ledges  foand  elsewhere 
than  in  the  Toiyabee  were  exceptional,  little  attention  was  paid  to  the  discoveries 
.  reported  to  have  been  made  in  thrae  districts  until  subsequent  to  the  discovery 
of  the  ledges  of  Silver  Bend.  Since  then  more  attention  has  been  paid  to  tliem, 
ani!l  they  are  now  found  to  be  of  some  importance.  Little,  however,  has  been 
done  towards  the  development  of  any  mine  in  them. 

■  SiLVBE  Bbnd. — A  section  of  country  southeast  of  Anstin  bears  the  general 
name  of  Silver  Bend.  It  waa  first  entered  by  prospector's  at  an  early  day  in  the 
settlement  of  eaateni  Nevada,  but  no  discoveries  of  mineral  were  made  until 
October,  1865,  when  ledges  cropping  out  in  massive  proportions  and  showing  sil- 
ver-bearing ore  were  found.  But  little  work  was  done,  or  attention  paid  to  these, 
until  May,  1S66,  when  Dr.  William  Geller,  now  general  agent  of  the  Combi- 
nation S.  M.  Company  of  New  York,  was  attracted  by  the  statement,  and  paid 
the  locality  a  visit.  He  was  at  once  convinced  of  its  worth,  and  purchased  the 
interest  of  the  locators  of  the  Highbridge  ledge,  being  3,000  feet  in  length,  for 
the  sum  of  5624,000  in  ouiTency.  Soon  afterwards  work  was  commencea  nnder 
tlie  superintendence  of  L.  B.  Moore,  who  is  now  canying  on  the  company's 
operations.  Mr,  D.  E.  Buel  and  others  subseqaently  visited  the  district,  and 
reports  of  its  wealth  were  published  in  the  Beese  Hiver  EeveiUe,  with  descrip- 
tions of  the  mines  and  swrounding  country.  From  that  time  it  began  to  attract 
attention  from  all  parts  of  the  State.  People  gathered  in  the  vicinity;  the  terra 
incognita  of  the  southeast  was  explored  and  many  districts  organized.  The  town 
of  Belmont  was  built,  which  is  now  a  flourishing  village  and  the  shire  town  of 
Nye  couuty.  The  following  particnlara  of  the  mines  have  been  obtained  chiefly 
from  Mr.  J.  E.  Moloney  of  Belmont.     He  says  of  the 

PHrLAliELPHiA  DISTRICT. — This  district,  erroneously  called  "  Silver  Bend," 
is  situated  about  85  miles  south  by  east  from  Austin,  on  the  eastern  slope  of  the 
Smoky  range  of  mountains,  in  the  county  of  Nye.  The  principal  mines,  as  yet 
developed,  are  situated  down  towards  tiie  eastern  base  of  the  mountain,  near 
Monitor  valley.  It  was  organized  in  1865withlawssimilartotho3eof  Reese  River 
district.  The  facilities  for  building  are  good,  the  preferred  material  being  stone, 
but  biick  of  a  fine  quality  is  made  in  the  neighborhood.     Fire-wood  exists  in  such 
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abundance  that  milla  ai-e  furaishecl  with  fnel  at  the  rate  of  $i  50  per  cord.  Tim- 
lier  suitable  for  purpose  of  building  exists  in  the  Eurrouiiding  hills,  and  several 
saw-mills  tied  profitable  employment  and  a  good  market  for  their  products.  The 
hotter  quality  of  laniber,  however,  is  brought  from  the  SieiTa  Nevada,  near  200 
miles  distant.  A  more  convenient  soui-ce  of  supply  would  be  the  White  Pine 
range  of  mountains,  lying  about  75  miles  to  the  east.  There  a  species  of  fir  tree 
grows  from  which  an  excellent  quality  of  lumber  could  be  obtained.  Elsewhere 
throughout  the  State,  withslight  exceptions,  the  forests  are  of  piiioii,  cedar  or  juni- 
per, mountain  mahogany  and  cottonwood,  with  a  few  other  varieties,  all  of  a 
dwarfish  character,  and  although  excellent  for  fuel,  make  very  poor  lumber.  It, 
however,  answers  many  purposes,  and  in  the  district  and  neighborhood  are  five 
saw-mills  engaged  in  its  mannfactui'o.  Water  is  found  in  quantities  sufficient 
to  supply  the  demand,  through  the  medium  of  natural  springs,  some  of  which 
furnish  conaderable  streams  of  water.  Already  water  has  been  obtained  in  mines 
and  wells,  and  there  can  be  no  doubt  that  deep  mining  will  supply  an  abund- 
ance of  the  element  for  a  large  population  and  an  unlimited  amount  of  steam 
machinery. 

The  geological  formation  is  of  slate,  with  a  stratification  running  north  and 
south  and  dipping  to  the  east  at  a  high  angle,  and  the  veins  follow  the  sti'atifi- 
cation.  A  large  number  of  veins  have  been  discovered  and  located,  the  principal 
of  whidi  are  the  Transylvania,  Highbridge,  El  Dorado,  and  Achilles. 

In  the  district  is  the  village  of  Belmont,  the  shire  town  of  Nye  county.  It  is 
situated  in  or  about  tlio  centre  of  the  mineral  belt,  on  a  flat  through  which  flows 
a  stream  of  water.  At  this  point  a  spur  of  mountains  bi-anches  off  fi'om  the 
Smoky  range  and  trends  to  the  southeast,  dividing  the  valley  into  two  parts — 
that  on  the  north  called  Monitor,  and  that  on  the  south  called  Ealston  valley. 
In  this  spar,  and  east  of  the  town,  ai-e  the  principal  mines  of  the  district.  The 
site  opens  out  southwai'd  into  Ralston  valley,  presenting  a  fine  view  of  the 
coantry  south,  and  the  range  of  mountains  in  which  are  the  districts  of  Manhat- 
tan, Ai^entoro  and  others.  Though  this  place  is  scarcely  a  year  old,  it  presents 
the  appearance  of  a  well-established  centre  of  trade,  having  substantial  stone 
and  brick  flre-proof  buildings,  and  many  good  fi-ame  ones.  A  weekly  mail  ronto 
is  established  from  Ausrin  to  this  place,  and  is  extended  on  to  Pahranagat. 
Between  Belmont  and  Austin  the  mail  is  carried  in  a  fonr-horae  stage,  which 
rims  tri-weekly,  and  carries  Wells,  Fargo  &  Company's  express  every  trip.  The 
express,  therefore,  does  the  chief  letter-caiTying,  its  superior  convenience  entirely 
eclipsing  the  weekly  maih  A  weekly  newspaper,  the  "  Silver  Bend  Beporter," 
is  published,  and  is  evidence  of  the  enlightened  state  of  society  peopling  this 
distant  frontier.  Banks,  assay  offices,  schools,  &c.,  are  establisliixl,  with  other 
institutions  and  business  that  go  to  make  up  a  flourishing  town. 

TJk  Combination  G<id  and  Silver  Mining  Qmpany,  already  spoken  of,  is  a 
New  York  oriranization,  owning  mines  and  other  property  in  different  parts  of 
eastern  Nevada.  In  Philadelphia  district  it  has  a  claim  of  3,000  feet  upon 
tho  Transylvania  ledge,  which  ie  so  developed  as  to  leave  no  doubt  of  its 
worth.  This  is  the  most  northerly  portion  of  tho  vein  yet  developed.  An 
incline  has  been  sunk  on  tho  ledge  to  a  depth  of  170  feet,  where  it  shows  a  width 
of  22  feet  inside  of  casings,  with  a  large  body  of  ore.  It  is  estimated  that  the 
vein  will  average  by  the  wet  process  of  working,  S150  per  ton.  This  seems  a 
very  liigh  estimate  and  needs  the  corroboration  of  thorough  trial.  Tho  vein  is 
pierced  by  two  tunnels  at  a  depth  of  120  feet,  and  separated  by  a  distance  of  7(10 
feet,  from  the  t«rmini  of  ivhich  levels  have  been  run  north  and  south,  in  all  about 
800  feet,  thus  to  some  extent  proving  tho  ledge  and  preparing  it  for  mining. 

The  company  have  in  course  of  construction  a  mill  of  40*tamp  capacity.  It 
is  rapidly  approaching  completion,  and  will  soon  be  in  operation.  For  the  better 
working  of  the  mine  a  perpendicular  shaft  is  sank,  which,  will  pierce  the  ledge 
at  a  depth  of  600  feet.     The  sinking  is  now  in  progress. 

LTOOt^Ie 
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Sdmont  Silver  Mining  Compawf  is  composed  of  Messrs.  J.  A.  McDonald, 
J.  W.  GJaehwiler  and  S.  M.  Buck.  The  mining  property  lies  south  of  the  Cora- 
bination  Company's  and  joins  it,  being  on  the  same  ledge.  It  was  formerly 
known  aa  Buel's  Highbridge,  having  been  owned  and  developed  by  Mr.  D.  E. 
Buel.  This  gentleman,  when  attention  was  first  drawn  to  the  district,  purchased 
the  location,  300  feet,  for  the  sum  of  $9,000.  This  was  in  June,  1866,  and  he 
immediately  commenced  the  erection  of  a  1 0-starop  mill,  putting  it  into  operation 
on  the  1st  of  September  following.  The  mill  was  prepai-ed  only  for  wet  crush- 
ing, or  working  ores  without  roasting,  and  was  expected  to  save  only  60  per  cent- 
of  the  silver  contained  in  the  ore.  It  was  very  incomplete,  having  for  some 
months  only  the  machinery  standing,  without  roof  or  enclosing  buildrag ;  yet  in 
about  seven  months  it  turned  out  upwards  of  $100,000  in  bullion.  The  ores 
worked  were  chiefly  irom  or  near  the  surface.  Since  it  has  gone  into  the  posses- 
sion of  its  present  owners,  extensive  developments  have  been  undertaken  under 
the  direction  of  S.  M.  Buck,  civil  and  mining  engineer.  The  results  are  said  to 
be  satisfactory.  At  the  present  time  the  company  is  constructing  a  20-stamp 
mill  which  they  hope  to  have  in  operation  before  the  close  of  the  year.  The 
same  parties  are  also  ownei-s  of  a  clfum  of  400  feet,  known  as  the  Wood  &  Eael 
mine,  on  the  Transylvania  No.  1,  a  parallel  vein  to  the  Transylvania  No.  2,  or 
Iltgli bridge,  and  100  feet  from  it.  There  is  some  diiterence  of  opinion  respect- 
ing these  veins— whethei'  they  ai-e  really  two  distinct  veins,  or  one  a  break  from 
the  other.  Their  parallel  course  and  great  similarity  of  gangue  and  ore  impress 
many  with  the  belief  that  explorations  will  prove  them  to  be  bat  one  lode.  Upon 
the  cldm  last  mentioned  some  work  has  been  done,  and  a  depth  of  75  feet 
attained  on  it,  wheie  it  is  foand  to  be  from  six  to  ten  feet  in  width.  The  ore 
taken  out  has  been  reduced  at  the  mill,  and  is  said  to  have  produced  from  $70 
to  $100  per  ton.    A  less  return  is  given  in  the  report  published  by  the  assessor. 

Tiie  McAleer  Cmn^any  is  a  company  formed  in  Frederick  City,  Maryland, 
and  has  been  previously  mentioned  as  the  Continental,  owning  property  in  tlie 
Cortez  distiict.  Its  mining  property  was  the  location  of  Mooi-e  and  Mai-tia,  and 
comprises  153  feet  on  the  great  TrMisylvania  vein,' next  south  of  the  Wood  and 
Buel  location.  Since  it  has  been  the  property  of  the  McAleer  Company  it  has 
been  under  tlie  management  of  B.  T.  Elmore,  who  has  prosecnted  work  on  the 
mine  to  the  depth  oi  140  feet,  at  which  depth  the  vein  is  from  6  to  10  feet  in 
width,  nearly  the  entire  body  being  ore  estimated  to  be  worth  from  $60  to  $130 
per  ton.  Developments  are  still  going  on  in  preparation  for  a  mill  of  SO  stamp 
capacity,  now  in  course  of  construction,  and  which  it  is  expected  will  be  in  opo- 
'ration  this  year.  The  mine,  though  less  in  length  of  vein  than  the  others,  is  none 
Ihe  less  valnable  in  proportion,  and  like  the  others  is  well  situated  for  worldng. 

The  SUmr  Bend  Compani/  owns  the  next  location  south  on  the  vein,  and  is 
locally  known  as  the  Childs  and  Canfield.  The  claim  extends  3,000  feet  along 
the  vein,  and  the  developments  show  it  to  be  similar  in  size  and  quality  of  ore 
to  the  othera  previously  mentioned.  An  incline  shaft  has  been  sunk  to  the  depth 
of  115  feet,  and  a  level  run  150  feet  along  the  vein,  proving  it  permanent  and 
valuable  throughout.  At  a  point  800  feet  south  of  the  incline  mentioned  another 
was  Bunk  to  the  depth  of  105  feet,  and  levels  ran  north  and  south,  from  which 
ISO  tons  of  ore  worked  at  the  Belmont  mill  (wot  process)  yielded  $91  per  ton. 

Those  mines  are  all  on  ono  ledge,  and  produce  good  ori^. 

Most  imters  stop  when  the  mines  of  the  Transylvania  are  described,  not 
thinldng  that  others  are  worthy  of  note,  but  an  examination  reveals  the  fact  that 
othei-s  of  a  promising  character  exist. 

Tlie  El  Dorado  hes  about  1,000  feet  west  of  the  Transylvania,  and  parallel 
to  it.  This  vein  was  discovei'ed  in  the  early  settlement  of  the  place.  It  is  now 
owned  by  Leon,  Mullen,  Singleterry,  and  Brown.  An  incline  shaft  has  been 
sunk  upon  it  to  a  depth  of  70  feet,  developing  ii  vein  8  to  10  feet  in  widtli,  from 
which  pay  ore  is  obtained. 
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The  Independence  and  Arizona  lie  nortih  of  the  El  Dorado,  and  are  s  ^  ^ 
to  be  on  tlie  saine  vein.     They  are  not  much  developed,  but  being  on  the  El 
Domdo  vein  are  esteemed  valuable, 

Nortli  of  Belmont  one  mile  is  the  Silver  Champion,  which  has  produced  some 
good  ore.  It  has  lately  been  purchased  by  T.  F.  White  for  an  eastern  company, 
and  work  will  probably  be  commenced  upon  it  soon. 

Adjoining  this  is  the  Silver  Queen,  upon  which  developments  are  progressing. 

Northeast  of  Belmont  is  the  Silver  Cord,  Magnolia,  and  other  veins,  and 
southeast,  near  the  Silver  Bend  Company's  mine,  is  the  Achilles.  These  liave 
been  worked  to  some  extent  and  ^ve  evidence  of  value. 

West  of  Belmont  is  what  is  termed  the  "  Spanish  Belt,"  where  numerocs 
ledges  are  found.  Thei'e  are  other  veins  and  claims  than  those  mentioned  which 
may  prove  of  value,  and  many  which  doubtless  deserve  the  name  of  "wild-cat," 

Officiai  Returhs. — The  official  returns  of  Nye  county  have  been  published 
for  the  quarter  ending  June  30,  1867.  The  following  list  contains  the  names  of 
the  mines,  tho  amount  worked,  and  the  average  rate  per  ton : 
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During  the  quarter  a  considerable  amount  of  ore  from  Nye  county  was  reduced 
at  the  mills  of  Austin,  and  not  mentioned  in  the  above  returns.  Tho  mills 
working  were  the  M«r2>hy,  at  Twin  river,  20  stamps ;  the  Belmont,  at  Belmont, 
10  stamps ;  the  Bigby,  at  San  Antonio,  four  stamps ;  and  the  Rutland,  at  Rev- 
eille, five  stamps.     The  last  reduced  very  little  ore, 

NoETHUMBERLAMD  DiSTEiCT. — Sixty  miles  southeast  of  Austin  is  the  dis- 
trict of  Northumberland,  which  from  recent  developments  shows  evidences  of 
value,  and  is  attradjng  some  attention.  It  lies  on  the  easteni  slope  of  the  Smoky 
range,  and  on  both  ades  of  the  pass  through  which  goes  the  road  leading  from 
Austin  to  Belmont.  The  district  was  organized  in  June,  1866,  and  a  numbw 
of  ledges  located,  few  of  which  wei-e  tested.  Those  now  most  developed  are 
tho  Northumberl^d  and  Lady  Oummings.  From  these  20  or  more  tons  of  oro 
have  been  taken  and  reduced  at  the  mills  of  Austin,  and  from  $70  to  |150  per 
ton  have  been  obtained.     Ore  of  this  quality  is  reported  to  be  abundant. 

Danville  District  lies  on  the  eastern  slope  of  the  Mo  'tor  range  I  e'ng 
the  next  cast  of  the  Smoky  range.  Between  the  two  lies  Mon  tor  \  •liley  s  ra  Isur 
ill  its  appearance  and  general  characteristics  to  tlie  Smoky  valley  and  otl  ers 
in  the  eastern  part  of  the  State.  The  district  lies  directly  east  of  Nortl  umber- 
land,  and  80  miles  distant  from  Austin.  It  was  organized  the  s  m  ner  of 
1866,  and  many  ledges  located.  Of  these  the  Vanderbilt  and  S  1  eropol  9 1  %ve 
furnished  ores  which,  assaying  largely,  have  given  some  notoriety  to  tl  e  1  str  ct. 
From  first'class  ores  of  the  Vanderbilt  assays  have  been  obtamed  ranging  from 
$800  to  11,700  per  ton,  and  from  the  Silveropolis  as  high  as  $300  and  S400  per 
ton.     The  assayer  remarks  that  the  ores  ai'O  unusually  free  from  base  metals.* 

*  It  must  be  observed  that  theso  iiasajs  afford  no  reliable  indicatioD  of  tbc  value  of  aveiu. 
Gencrallj,  tbe  ores  ate  selected,  Tbore  is  ore  in  every  district  nnd  Blmost  every  mine  from 
wbUh  Ligh  assays  can  be  obtained;  ibat  $1,000  or  |10,000  ore  may  exist  in  a  worthless 

■.1..-J.I..B.  Lioogic 
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Tlie  veins  at  the  outcrop  are  from  20  inches  to  12  feet  in  widtli.  Tlie  dcvolop- 
ments  are  slight,  and  none  appeal  to  be  in  progiesa  at  the  present  time.  The 
district  is  represented  to  be  well  supplied  with  wood  and  water. 

HBECtTLBs'  Gate  DiSliaCT  is  situated  east  of  and  about  150  miles  distant 
&om  Austin,  in  the  Egan  range  of  mountains.  It  receives  its  name  from  a  deep 
chasm  cutting  the  mountmn  in  two,  and  through  which  Major  Simpson  passed 
with  his  exploring  expedition  in  1859.  Silvei-bearing  veins  of  good  character 
are  reported  as  existing,  but  the  mineral  resources  of  the  district  ai-e  little  known. 
Bordering  on  the  great  Steptoe  valley,  with  ccmei'ons  streams  furnishing  power 
for  mills  and  manufectuiing  and  water  for  irrigation,  it  presents  featui-ea  of  attrac- 
tion and  valne  aside  irom  its  mines.  Copper  ore  is  found  in  email  iiTe^lar  veins 
running  tln-ongh  the  lime-rock  or  mai'ble  m  some  portions  of  the  district. 

Hot  Okeek. — The  district  of  Hot  Creek  is  situated  about  100  miles  south- 
east fi-om  Austin,  ia  Kye  county.  It  was  organized  in  February,  1866,  and  is  of 
the  Dsual  dimensions,  20  miles  square.  It  receives  its  name  from  a  great  natural 
curiosity,  being  a  stream  of  hot  water  of  several  hnndred  inches  in  measurement, 
and  running  for  seveiul  miles  in  a  deep  chasm  through  the  mountains.  The 
sti^eam  rises  from  the  gi'ound  in  a  lai-ge  boiling  spring  at  the  western  base  of  the 
Hot  Creek  range  of  mountains,  and  runs  eastwai'd  thi'ough  a  nan-ow  pass  and 
anks  in  a  tule  marsh  in  the  valley  east  of  the  mountain.  For  several  hundred 
yards  the  water  retains  a  high  degi'ee  of  heat,  but  being  supplied  by  numerous 
cold  springs  its  temperature  is  reduced.  The  water  is  pure,  and  is  used  for  culi- 
nary purposes.  The  heat  furnished  by  nature  is  highly  appreciated  by  tliose 
dwelling  on  its  hanks.  There  is  in  the  vaJleya  flanking  the  mountains  a  con- 
siderable amount  of  agricultm'al  land,  and  experiments  in  cultivation  liave  been 
made  with  some  success.  The  chasm,  which  in  plaees  is  but  a  few  rods  wide, 
offei-s  Swilities  for  a  road  through  the  mountain.  A  toiTn  has  been  laid  out  in 
tlie  district,  and  is  occupied  by  about  100  people.  The  geological  formation  is 
of  hmestone,  slate,  and  poipiiyry,  all  containing  Bilver-hearing  quartz.  The 
limestone  appeals  chiefly  on  the  smface.  Tlio  mountain  rises  about  1,500  feet 
above  the  level  of  the  valleys,  and  being  very  predpitous,  offers  good  opportuni- 
ties for  opening  mines  by  tunnellhig.  The  mining  claims  of  chief  notoriety 
located  in  the  distiictai'c  the  Indianjim,l,500feet;  Merrimac,  1,600  f(,ct;  Old 
Dominion,  1,400  feet ;  Gazelle,  1,300  feet ;  and  the  Old  Joe,  Keystone,  Hot 
Creek,  and  Silver  Glance. 

Old  Dominion  Company. — Upon  the  Indian  Jim  and  Merrimac  some  devel- 
opments have  been  made.  These  and  tlie  Old  Dominion  aro  the  propei-ty  of 
the  Old  Dominion  Company,  formed  under  the  laws  of  Pennsylvania.  The 
Gonipauy  is  prosecuting  work  on  their  mines,  and  constructing  a  mill  of  20  stamp 
capacity.  Upon  the  Merriiaac  a  shaft  has  been  sunk  to  a  depth  of  40  feet,  and 
from  this  a  drift  is  ma  which,  on  the  1st  of  August,  had  penetrated  the  vein  a 
distance  of  six  feet,  showing  a  body  of  ore  estimated  to  be  worth  from  $100  to 
$300  per  ton.  Fi-om  outs  through  the  vein  at  the  surface,  it  is  found  to  be  40 
feet  in  thickness.*  ItmnKnoi'thandBOuth,crossingtheHotCreekcMion;  thatpart 
north  of  the  cailon  being  the  Indian  Jim  location,  and  that  south  the  Merrimac. 
The  shaft  proves  that  the  limestone,  covering  the  surface  has  only  a  depth  of  30 
feet,  and  is  underlaid  by  slate  and  porphjTy. 

TJie  Consolidation-  Company  is  a  New  York  organization,  and  owns  veins 
throughout  various  parts  of  eastern  Nevada,  hut  the  scenes  of  its  principal  oper- 
ations are  in  Hot  Creek  district.  Here  it  owns  a  number  of  veins  of  some  prom- 
ise, though  they  have  not  been  remunerative.  The  company  has  built  a  10-stan>p 
mill,  califed  the  Manchester.  Each  stamp  is  but  250  pounds  weight.  Tho  mill 
has  not  been  run  successfully  and  is  now  idle.     The  chief  mine  of  the  company 

'It  should  be  understood  that  veins  of  this  widlhdonoteontftiBpayoreall  theway  throagh. 
GeQenilly,  Ibe  ore  runs  in  streaks  or  is  found  in  pockets.  The  tbiokness  of  a  vein,  therefui'e, 
camiot  ol'itsdtf  be  regarded  as  infall^ible  evidence  of  value. — J.  B.  B.    ,  ^  i 

-        CooqIc 
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ia  the  Keystffne.  Upon  the  vein  a  shaft  was  Bunk  33  feet  in  depth,  when,  after 
passing  a  body  of  pay  ore,  the  walls  came  together  and  the  ledge  was  lost.  Bnt 
slight  excavations  have  been  made  to  recover  it,  and  all  work  of  the  company 
has  ceased  for  the  present.  There  are  several  other  veins  in  the  district  belong- 
ing to  the  same  company,  upon  which  work  has  been  done,  but  while  the  proa- 
pecta  were  encouraging,  there  were  no  profitable  result*. 

The  district  has  advantages  of  wood,  which  can  be  procured  at  $5  per  cord; 
fine  water,  a  pleasant  climate,  and  is  san'ounded  by  good  agricultural  land. 
These,  with  the  silver-bearing  veins,  will  probably,  at  no  distant  day,  bring  it 
into  notice. 

Eeyeille  DrsTEiCT. — Dm'ing  the  summer  of  1866  explorations  through  the 
southeastern  part  of  the  State  were  carried  on  extensively,  and  many  discoveries  of 
importance  were  made.  Thisregion  of  country  had  previouslybeenregardedasan 
inhospitable  desert,  and  was  entered  with  great  caution.  The  impression  of  its  ster- 
ility was  found  to  be  en'oneoos,  and  It  is  now  ascertained  that  north  of  the  38th  paral- 
lel, that  paii  of  Neva^  at  least,  contains  but  little  countiy  that  can  with  propriety 
be  caJled  a  desert.  In  August,  1866,  a  party  composed  of  M.  D.  Fairchild,  A, 
Honroe,  and  W.  0.  Arnold  discovered  an  extraordinary  outcrop  of  silver-bear- 
ing veins  upon  tlie  eastern  slope  of  a  range  next  east  of  the  Hot  Greek  moun- 
tains, and  about  135  miles  southeast  of  Austin.  They  immediately  proceeded 
to  organize  a  mining  district  to  which  they  gave  the  name  of  Reveille,  in  com- 
pliment to  the  Eeveille  newspaper,  Austin.  They  adopted  the  mining  law 
of  the  State,  and  under  it  cMms  were  recorded  and  held.  The  most  promising 
claims  located  are  the  Crescent,  August,  Mediterranean,  Atlantic,  National, 
Antartic,  Fisherman,  and  Adiiatio.  Many  others  ai-e  located.  The  last  two 
named  are  situated  on  the  western  slope  of  the  mountain,  while  the  others  are 
on  the  eastern  side.  The  rock  formation  is  chiefly  limestone,  and  the  metal- 
beai'ing  quartz  appeal^  in  veins  or  vast  beds  in  the  cruet  and  extending 
above  the  em'face.  These  appear  of  various  widths  li-om  20  to  upwai-ds  of  100 
feet.  The  excavations  upon  them  have  not  determined  their  depth,  nor  whether 
they  are  ti'ue  fissure  veins  or  detached  beds.  Being  in  limestone,  and  appealing 
in  sach  mafises  at  the  sariace,  has  given  rise  to  questions  as  to  their  ti'ae  charac- 
ter. From  tlie  August,  Crescent,  Fishennan,  Adiiatio,  and  others,  some  ore  has 
been  taken  and  reduced  at  the  mills  at  Austin,  producing  $150  and  upwards  to 
the  ton.  The  outcropping  masses  of  this  district  are  distinguished  fortheamonnt 
of  silver  they  contain.  There  is  but  little  water  in  the  neighborhood  of  the  mines, 
but  to  the  west,  from  seven  to  ten  miles,  upon  the  opposite  side  of  the  valley 
separating  the  Reveille  from  the  Hot  Creek  range,  ai-e  streams  affording  water 
for  i-educlion  mills  should  deep  mining  fiiil  to  obtain  water  for  the  purpose  close 
at  hand.  Upon  one  of  these  streams  the  Rutland  mill  of  five  stamps  has  been 
erected,  but  as  it  was  prepared  only  for  wet  crushing,  or  fr'om  want  of  efficient 
management  and  metatlur^cal  skill,  it  has  not  been  successful. 

Empieb  Disteict. — Joining  Hot  Creek  district  on  the  south,  and  about 
eight  miles  distant  from  that  singular  stream,  is  Empire  district.  This  was  organ- 
ized in  1866,  shortly  after  that  of  Hot  Oi'eek,  It  is  repi^esented  as  contfuning 
valuable  ledges.  Ore  from  them  reduced  at  Austin  has  yielded  as  high  as  $iOO 
per  ton.  Specimens  of  great  richness  are  often  exhibited,  showing  chloride, 
sulpharct,  and  native  silver.  The  true  diaracter  and  real  worth  of  the  district 
has  not  been  demonsti-ated. 

Milk  SpBnsGS  Disteict  is  in  the  Hot  Creek  mnge  of  mountdns.  and  soutli 
of  Empire.  It  receives  ite  name  from  the  peculiar  appearance  of  the  water 
arising  from  a  lai^ge  spring,  which,  although  to  the  taste  pure,  is  of  a  milky 
color.  Numerous  veins  Lave  been  located,  and  some  good  oi-e  has  been  obtained. 
But  little  work  has  been  done  in  the  district,  and  its  true  character  cannot  be 
stated.     Some  of  the  veins  are  regarded  as  of  value  by  persons  qualified  to  judge. 

Moke Y Disteict. — The  mineral  veinsof  Moreydistiict  were noticedinJ|^^^a[(l» 
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T.  J.  Barnes,  who  ponotratod  tho  soatlieastem  countiy.  Tliis  gentleman  made 
extensive  explorations,  and  witli  others  organized  several  distriots.  Accounts  of 
these  were  reported  at  the  time  in  the  Reeae  Itiver  Reveille,  but  they  led  to  no 
general  occupation  of  the  country,  nor  to  the  development  of  any  mines.  The  year 
following  Morey  district  was  reorganized,  and  lal>or  upon  Bome  of  the  veins  is  now 
progressing  with  fair  prospects.  It  is  situated  about  100  miles  east  and  a  little 
south  of  Austin,  on  a  Bpnr  of  mormttua  running  east  from  the  Hot  Oreelc  range. 
It  is  as  yet  but  little  known, 

Pakrahagat  Distict  lies  in  the  southeastern  part  of  Nevada,  near  the  38th 
parallel  of  latitude,  and  about  115°  west  from  Greenwich.  Its  distance  from 
Austin  is  estimated  at  180  miles.  The  mines  were  first  discovered  in  March, 
1865,  by  T.  C.  W.  Sayles,  John  H.  Ely,  David  Sanderson,  Samnel  8.  Htnit, 
William  McClusky,  and  Ira  Hatch,  Indian  interpreter.  These  parties  were  fiom 
Utah,  and  were  guided  to  the  locality  by  an  Indian.  A  district  was  formed 
and  many  ledges  located.*  The  name  given  it  was  the  name  borne  by  the 
Indians  living  in  an  extensive  valley  lying  at  the  foot  of  the  mountain  bearing 
the  mineral ;  the  word  "pah"  meaning  water,  and  "ranagat"  any  vegetable,  as 
melon,  squash,  or  pumpkin,  ffrowing  on  vines.  It  is  indicative  of  the  agricul- 
tural value  of  the  section.  The  mountdn  bearing  the  mineral  was  named  Mount 
Irish,  in  honor  of  Mr.  Irish,  the  United  States  Indian  agent  for  the  Territory  of 
Utah.  The  place  where  the  discoverers  encamped,  bemg  at  a  spring  of  water 
in  the  valley,  was  called  by  the  Indians  Hike,  meaning  white  man,  and  the 
village  now  at  that  place,  and  county  seat  of  Lincoln  county,  bears  that  name. 
The  chief  physical  features  of  the  district  are.  Mount  Irish,  a  lofty  peak  attaining 

*  Mes^ra.  Adelberg  and  Bapuond,  metallurgists  and  mining  engineera.  of  New  York,  in 
a  report  on  tlio  character  of  certain  silver  ores  from  the  Pahraoagnt  district,  say :  The  silver 
ores  from  Paliratiarat  district,  the  value  of  wliich,  as  determined  by  '22  assays  made  for 
V.  Prentice,  esq.,  of  New  York,  will  be  found  in  our  certificates,  present,  with  but  one  escep- 
tioB,  a  single  Ejpieal  class  of  argentiferous  rock,  viz :  polybasite,  of  great  richness.  This 
mineral  cootains  a  somewhat  variable  proportion  of  silver,  although  it  has  a  distinct  habitus 
and  chemical  character.  It  is  a  sutphuret  of  arsenic  (or  antimony)  and  silver,  with  the  for- 
mula 9  Ag  S  -|-  As  S'i  but  a  portion  of  the  silver  uioy  be  represented  by  copper,  and  the 
arsenic  by  antimony,  bo  that  tho  gei.eral  formula  may  be  given  thus:  9  (Cu  8.  AgS)-|-(3 
GS*  As  S^,)  The  percentage  of  silver,  according  to  careful  analyses  made  in  Europe,  varies 
from  64  to  73  per  cent.,  and  oven  more. 

Pahran^at  district,  aside  from  its  well-known  veins  of  argentiferous  galena,  one  of  which 
is  represented  in  tho  specimens  submitted  to  ux,  seems  to  carry  in  its  silver  lodes  principally 
polybaeiw.  This  mineral  must  be  looked  upon,  therefore,  as  the  characteristic  ore  of  the 
district,  and  the  principal  basis  of  that  silver  produclion,  which  is  rapidly  springing  np  in 
that  rich  locality.  This  mineralogicai  feature  distinguishes  Pahranagat  from  other  centres 
of  silver  production,  such  as  the  Washoe  and  Eeese  liiver  districts ;  and  will  determine  lor 
it  a  peculiar  metallurgical  process  for  the  treatment  of  its  ores.  We  cannot  undertake,  mitb- 
oat  a  more  extended  examination,  to  descrihe  in  detail  such  a  process ;  and  content  ourselves 
OB  this  occasion  with  the  following  brief  opinion  : 

1.  In  the  case  of  ores  of  such  quality  as  the  samples  marked  Hampden.  Saturn.  Mars, 
Williams.  Moscow.  Comanche,  Vesuvius,  Leonidas,  Iiondon,  Pittsburg,  Cliff,  Hamburg, 
Jndson,  Sleubec,  Inca.  and  Maaeppa.  we  do  not  see  any  objection  to  the  use  of  the  well- 
known  process  of  chloritjcroastiag«nd  subsequent  amalgamation,  as  carried  on  in  and  aioand 
Austin ;  although  it  is  obvious,  that  only  a  careful  roasting  of  long  duration  will  convert 
these  ores  into  a  form  of  chlorides  for  amalgamation. 

2.  On  the  other  hand,  such  eiceedingly  rich  ores  as  those  marked  Braganaa,  Exenica, 
Gibraltar,  and  Manchester,  would  best  be  benefituated  by  the  smelUng  process,  the  choice  of 
which  is  indicated  by  their  very  character,  and  t)ie  nse  of  which  is  especially  feasible  in  Pah-- 
ranagat.  inasmuch  as  the  galena  veins  of  that  district  furnish  the  very  material  upon  which 
that  process  is  founded.  Another  most  favorable  ciicumstance  is  the  existence  of  coal  beds 
in  the  neighborhood.  Although  these  coal  beds,  like  others  of  the  western  coast,  belong,  no 
donbt,  to  the  tertiary  formation,  they  will  still  be  of  great  value  to  the  minmg  iudustry  of  the 
conntry,  especially  as  they  occur  within  four  miles  of  tho  lode. 

3.  In  conclusion  we  desire  to  say,  that  most  of  Cbe  specimens  submitted  tons  are  obviously 
from  near  the  surface ;  and,  judging  from  the  annJogy  between  tho  minerulogical  charactei'- 
istics  of  the  poorer  and  the  I'ieher  ores,  we  regard  it  as  most  probable  that  liiture  develop- 
ments in  depth  will  prove  all  these  lodes  to  carry  rich  polybasite,  which  could  uni^uestionahly 
be  more  thoroughly  and  easily  treated  by  smelting  than  by  amalgamalion. 
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an  elevation  of  1 1,000  feet  above  the  sea,  with  other  hills  and  peaks  constituting 
a  range  of  mountains;  the  Pahrana^at  valley,  of  some  30  miles  in  length  and 
about  12  in  width,  a  portion  of  which  is  agiicnltural  land ;  and  its  large  and 
sing-alar  epringa.  The  mountain,  as  described  by  Mr.  R.  H.  Stretch,  State'min- 
eralogist  of  Nevada,  "is  a  mass  of  white  porphyritic  rock,  the  flanks  consisting 
of  a  blackiBh  limestone  (abounding  in  fragments  of  crinoida  and  corals)  overlying 
elateB  and  capped  with  ateavy  body  of  qnartzite.  On  Silver  hill  and  Sanderson 
moimtmn,  the  outcroppinga  of  the  lodes  are  in  limestone.  On  the  western  slope 
of  the  range,  crystalline  eruptive  rocks  are  abundant."*  The  trend  of  the  monn- 
tain  range  ia  north  and  soutn,  and  the  strike  of  the  veins  is  generally  northeast 
and  southwest,  with  a  slight  dip  to  the  southeast,  or  stand  nearly  vertical.  There 
have  been  upwards  of  1,000  locations  made,  the  principal  of  which  ate  the  Illi- 
nois, List,  Crescent,  Bay  State,  New  Hampshire,  Eclipse,  Utah,  Ulric  Dahlgren, 
and  Victoria.  Many  others  are  worthy  of  mention,  but  their  developments  are 
slight,  and  the  catalogue  would  be  nseless. 

The  valley  of  Pahmnagat  lies  at  an  elevation  estimated  at  from  6,000  to  7,000 
feet  above  the  sea,  but,  for  so  great  an  altitude  the  climate  is  comparatively  warm 
and  pleasant.  This  is  accounted  for  by  its  being  in  a  measure  open  to  the  valley 
of  the  Colorado  and  the  warm  region  of  the  soutL,  Very  slight  anow-atorms  are 
experienced  in  winter,  and  frosts  are  not  severe.  Springa  and  streams  aflbrd 
water  for  irrigating  a  large  area,  which,  with  the  good  soil  and  mild  climate,  will 
enable  it  to  tumiah  such  products  of  the  farm,  garden,  and  field  as  a  mining 
population  may  require.  The  aprin^,  of  which  there  are  three,  Hiko,  Logan, 
and  Aah,  are  natural  cirriositiea,  from  the  amounta  of  water  they  pour  forth, 
being  from  1,000  to  2,000  inchea,  and  the  peculiarity  of  their  high  temperature, 
which  is  from  65°  to  75"  Fahrenheit.  In  the  neighborhood  of  ea«h  of  those  are 
fanning  settlements,  and  at  Hiko  and  Logan  are  small  villages.  The  total 
number  of  inhabitants  in  the  district  ia  now  about  300.  There  are  several  families 
residing  in  the  valley,  but  no  achoola  are  yet  established.  This  section  having 
been  first  occupied  by  people  from  Utah  and  the  east,  where  United  States  legal- 
tender  notes  is  the  cunenoy,  this  cinTOnoy  is  adopted  hero,  and  in  that  differs 
from  other  portions  of  the  State.  Early  in  the  present  year  a  mill  of  five-stionp 
capacity  was  erected  by  W,  H.  Raymond,  and  put  in  operation ;  but  either  from 
inesperienco  or  bad  management  it  proved  a  fsulure,  and  is  not  operating  now. 
Another  mill  of  five  stamps,  to  work  the  ores  of  the  List  lode,  has  been  con- 
structed and  is  more  successful,  although  very  incomplete.    A  10-stamp  mill  ia 

•  The  Mining  and  Scientific  Press,  of  Saa  Francisco,  California,  of  December,  I860,  makes 
the  following  allusion  to  tbo  Fahmnagat  mines : 

Wb  have  had  placed  upon  our  table  some  veiy  fine  specimens  of  silver  ore  from  on  entirely 
new  mining  district,  lately  discorered  about  lOU  miles  easterly  of  Mono  lake,  and  at  leaBt*5 
miles  distant  from  any  already  existing  district.  It  has  been  named  the  Pabrana^at  Lake 
district,  the  Indian  name  of  the  lake  and  valley  near  which  the  mines  are  located.  The 
discoTeiy  was  made  in  March  last,  by  Messrs.  J.  Ely,  W.  McClosky,  S.  S.  Shiitt,  and  three 
others.  The  location,  as  ascertained  by  ninniug  out  a  line  from  a  known  point,  is  \n  lati- 
tude 37°  34'  north,  and  115°  U9'  west,  which  places  it  in  the  sontbeast  corner  of  tho  State  of 
Nevada. 

The  ore  from  this  newly  discovered  region  is  mainly  silver-bearing,  and  judging  from 
samples  of  the  croppings  before  us,  the  mines  must  prove  rich  in  depth. 

Assays  have  been  made  bj  Mr.  G.  Kiistel  from  five  different  samples  of  ore,  taken  from  as 
many  different  lodes,  three  of  which  present  marked  pecnliaiities.  and  duplicates  of  all  of 
which  are  before  us.    Wo  append  tbo  assays,  with  a  description  of  each  Bample: 

No.  1.  Principally  carbonate  of  lead  and  antimony,  yielded  at  the  rate  of  8867  10,  ia  silver, 

No.  2.  Carbonate  of  lead,  copper,  and  antimony,  $283  35  in  silver. 

No.  3.  Carbonate  of  load  and  copper,  with  argentiferous  giay  copper  ore  and  copper  silver 
glance,  $1 ,036  75  in  silver. 

Ho.  4.  A  specimen  presenting  samo  eharaeteriatica  as  No.  3  yielded  at  the  rate  of  3263  'JO 
to  the  ton. 

No.  5.  Another  specimen  similar  to  No.  3  yielded  at  the  rate  of  3337  30  to  the  ton,.  Tha 
two  last  each  presented  traces  of  gold.  iOOQIc 
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now  in  ooiirse  of  construction  upon  the  plan  of  tlio  Ijost  mills  at  Anstin.  Its 
arcbiwct  and  buiJdcr  is  Benjamin  Evans,  whose  espericnoe  gives  hopes  of  auc- 
coss.-  Several  attempts  have  been  made  to  smelt  the  ores,  some  of  which  bear 
oon8idorableqnantitiesofgalena,l>ut  so  far  they  have  proved  failures.  It  is  proba- 
ble these  failures  are  thoconsequenceof  want  of  knowledge  of  the  composition  and 
inesperieiice  in  the  reduction  of  the  ores.  Thoy  have  retarded  the  development  of 
the  district,  and  depleted  the  pockets  of  the  minerB. 

A  remavkable  mountain  of  salt  oxists  about  70  miles  south  of  the  mines.*  It 
is  reported  to  bo  about  five  miles  in  length  and  600  feet  in  height.  The  botly 
of  salt  is  of  unknown  depth.  It  is  chemically  pure  and  crystalline,  and  does 
not  deliquesce  on  exposure  to  the  atmospliere.  Like  lock,  it  requires  blasting 
from  the  mine,  whence  it  is  taken  in  large  blocks  as  transparent  as  glass.  This 
ivould  afford  an  abandant  supply  to  the  world  could  it  be  cheaply  mined  and 
tianspoiied,  but  it  now  stands  in  the  wilderness,  an  object  for  the  admiration  of 
the  curious,  and  the  inspection  of  the  acientiflc.  The  salt  to  be  used  in  bene- 
ciafing  the  ores,  or  for  domestic  purposes,  is  more  easily  obtained  &om  the 
fieldn  in  White  Pine  valley,  where  it  is  gathered  ready  for  the  table  or  the  mill. 
This  salt  field  is  about  60  miles  north  of  the  mines  on  Mount  Irish,  and  fi-om 
it  salt  caa  be  delivered  at  the  mills  at  Palu'anagat  at  a  cost  of  $40  in  coin  per 
ton.  'ITie  district  receives  its  machinery  and  most  of  its  supplies  irom  San 
Francisco.  The  different  routes  from  tliat  city  are  by  sea  around  Cape  St. 
Lucas  and  up  the  Gulf  of  California,  thecce  in'  small  steamers  up  the  CoWaj:lo 
river  about  600  miles  to  Callville,t  thence  by  land  about  175  miles;  or  by 
sea  to  San  Pedro,  thence  by  land  via  Los  Aigeles  475  miles ;  oi-  by  Saci'a- 
mento,  the  Central  Pacific  railroad,  and  Austin.  The  total  distance  by  the 
latter  route  is  650  milee,  and  freight  is  taken  through  at  the  rate  of  |200  in  coin 
per  ton.     The  preference  is  now  given  to  the  land  route  via  the  rmlroad. 

T7ie  Illinois  Mine. — The  Ilhnois  lode  is  situated  high  np  on  the  eastern 

"  Dr.  O.  H.  Conger,  assayer  (ind  metallurgist,  eaye  in  a  report  on  the  reaources  of  this  diB- 


"  Timber  is  verj  aliiindaiitiii  the  tnountainaoftliis  region,  particularly  in  those  in  which  the 
mined  are  situated.  The  wat«r-power  is  also  almoBt  unlimited  along  the  valley  streams. 
Coupled  with  these  great  natural  advantj^s,  which  are  indispensable,  are  immense  deposits 
of  salt  and  the  silicate  of  alumina,  and  the  latter  is  in  the  imuiediale  vitioit;  of  the  luiues. 
The  onfuroppings  of  it  ovet  a  very  large  eitent  of  country,  which  are  apparent,  prove  it  abso- 
lotoly  inexhaustible.  Its  capability  of  withstanding  aoy  degree  of  heat,  to  the  state  of  incan- 
descence, is  mo»t  remarkable.  It  possesses  the  pioperty  also  of  hardening  by  heating,  so 
that  in  a  very  short  peiiod  it  becomes  almost  adamantine.  Another  very  desirable  property, 
as  a  furnace  material,  is  iu  its  scarcely  perceptible  expansion  and  contraction  under  tbe  most 
iuteuse  degiee  of  heat  or  cold.  Its  constituents  appear  to  be,  from  a  hasty  test  made,  silica, 
aluDiiua,  magnesia,  and  asbestos,  the  two  first  minerals  greatly  predomiuating,  and  some 
strata  indicating  silica  and  alumina  only.  In  appearance  it  resembles  chalk,  and  is  as  easily 
carved  into  any  desirable  shape.    The  strata  vary  in  thickness  from  four  inches  to  six  feet. 

"  These  varying  thicknesses  enable  blocks  of  it  to  be  obtained  of  any  deshed  size,  so  ttiat 
(be  floors  or  hearths  of  reverbaratory  and  cupelling  furnaces,  as  also  pieces  entirejor  the 
arches  can  be  obtained  whole.  This  will  greatly  lessen  the  expense  in  the  construction  of 
the  furnaces  in  this  district,  which  are  required  for  the  proper  working  of  the  ores,  and  also 
they  can  be  much  more  strongly  and  perfectly  built  than  with  the  usual  fire  biicli.  Already 
it  is  being  carried  to  diSereut  parts  of  the  country  for  refractory  purposes.  Mountains  of 
limpid  salt  boldly  project  through  tbe  floor  of  the  valley,  and  in  many  places  from  100  to  200 
feet  in  height  and  thickness,  so  that  blocks  of  a  ton  in  weight  or  mora  ai'e  easily  obtained. 
One  remarisable  feature  about  it  is,  that  it  is  periectly  pure,  containing  not  a  traw  of  any- 
thing but  the  two  elements  chlorine  and  sodium.  I  believe  there  is  but  one  other  place  on 
the  globe  where  it  exists  in  such  a  state  of  purity  in  workable  quantities,  and  that  is  Cracow, 
Poland.  This  is  but  another  evidence  of  the  state  of  purity  in  which  the  force  of  nature  has 
left  her  mineral  deposits  in  this  interesting  portion  of  the  continent.  Native  silver  is  couunon 
in  many  of  the  lodes  of  this  dis^ct  on  the  outcropping  ore. 

"  Copper  ore,  of  the  sub-oxide  and  gray  varielles,  W  per  cent,  metal,  and  also  iron  ore  of 
equa'.  richness,  are  abandant." 

t  Callvillo  lias  been  reached  with  great  difficulty  by  one  small  steamer  ;  but  the  naviga- 
tion of  tbe  Colorado  to  that  point  can  scarcely  be  considered  practicable  for  commercial  pur- 
poses, in  if£  present  condition. — J.  B.  B.  ( 
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elope  of  tlie  inount,ain,  and  ia  cut  through  ty  a  deep  canon,  giving  an  opportu- 
nity to  examine  the  vein,  and  to  open  it  by  tunnels  at  a  great  dopth.  It  ci'opa 
oat  boldly,  showing  an  apparent  width  of  from  15  to  SO  feet.  The  vein  lias  been 
opened  at  several  places,  and  found  to  be  valuable.  The  Illinois,  Indiana,  Web- 
ster, and  other  veins  »f  good  repute,  are  the  prcperty  of  W,  H,  Raymond  &  Oo., 
of  New  York. 

The  Indiana,  on  Peters's  mountdn,  has  been  tapped  by  a  tunnel  of  135  feet, 
at  a  depth  of  120  feet  below  the  croppings,  showing  a  pay  streak  of  6  feet  in  a 
vein  of  10  feet  between  the  walls. 

The  Weftsfer,  on  Eayraond  mountain,  has  been  struck  by  a  vertical  shaft  100 
feet  below  the  croppinga,  with  a  pay  streak  of  about  10  feet. 

TIte  Atameda  Company. — This  is  a  Kew  York  organization,  and  owns  the  List 
and  other  mines.  The  List  is  a  location  of  400  feet  in  length  npon  a  vein  wiiioh 
estends  through  several  similar  locations.  In  the  claim  of  the  Alameda  Com- 
pany it  is  most  developed,  and  shows  a  width  of  fi-om  5  to  10  feet,  bearing  two 
strata  of  ore,  respectively  6  and  18  inches  in  width.  Several  tons  of  this  ore 
have  been  taken  to  Austin  for  reduction,  and  produced  at  the  rate  of  $100  per 
ton,  and  a  nnmbet  of  tons  worked  at  the  Crescent  mill,  near  the  vein,  yielded 
$80  per  ton.  The  developments  consist  in  an  incline  23  feet,  and  a  shaft  50 
feet  in  depth,  from  the  bottom  of  which  a  tnnnel  has  been  run,  but  it  has  not  as 
yet  penetrated  the  vein.  Wm.  Fleming  is  the  superintendent.  The  wages  p^d 
for  flrst-class  miner's  in  this  district  aie  $6  per  day  in  currency.  Mr.  Islin,  Cap- 
tfun  Dahlgi'en,  and  others,  ai'e  about  to  commence  operations  on  mines  of  which 
they  are  owners  or  agents.  The  district  bids  fitir,  withits  mineral-bearing  ledges 
and  agricultural  resources,  to  become  one  of  importance.  It  is  connected  with 
Austin  by  a  weekly  mail,  and  the  road  between  the  two  places  is  natui-ally  good, 
and  has  been  well  impi-oved,  so  it  is  easily,  safely,  and  pleasantly  passed  by 
heavy  freight  wagons  and  travellers.  It  lies  on  a  practicable  route  for  a  railroad 
from  the  Central  Paciiic,  at  several  points  on  the  Humboldt  liver,  to  the  Colo- 
rado at  the  head  of  navigation,  or  to  the  crossing  of  the  Atlantic  and  Pacific  rail- 
road, ehonld  such  a  road  be  constructed. 

OoLOKADO  DiSTEiOT. — A  i-cceut  act  of  Congress  annexed  a  portion  of  Arizona 
to  Nevada,  and  in  the  section  transferred  is  Colorado  district,  or  the  mining  region 
of  El  Dorado  caSon.  This  is  on  the  banks  of  the  Colorado  river,  and  as  yet 
has  had  but  little  intercourse  with  the  original  Nevada.  It  maynotbei-egarded 
as  within  the  limits  of  this  report  to  ^vo  a  description  of  this  district,  but  as  a 
step-child  of  Kevada,  it  is  proper  to  recognize  its  existence.  It  was  organized 
in  1861,  and  a  lai'ge  number  of  claims  located  bearing  gold,  silver,  and  copper. 

Northern  Mines. — In  Jnly  of  the  present  year,  a  party  composed  of  Messrs. 
McCan,  Beard,  Heath,  and  others  left  Austin  on  an  exploring  tour  to  the  ranges 
of  mountains  north  of  the  Humboldt  river.  There  had  been  rnmors  of  disco  venes 
of  gold-beaiing  veins  and  placere  in  those  ranges,  and  also  in  the  Gfoose  Creek 
mountains,  dividing  the  waters  of  the  Humboldt  and  Owyhee  from  Salt  Lake. 
This  part  of  the  country  was  infested  with  hostile  Indians,  and  it  was  i-egarded  as 
dangerous  to  penetrate  it.  Por  that  reason  it  had  remained  unexplored,  yet  ite 
very  dangers  were  inviting  to  the  venturesome  prospector,  whose  imagination 
gave  the  wild  country  wealth  in  proportion  to  the  liardships  and  dangers  attend- 
ing its  occapation.  This  party  of  explorers,  consisting  of  eight  men,  passed  the 
Humboldt  river,  and  going  north  on  about  the  H7th  meridian,  crossed  a  range 
of  raonntains,  made  up  chiefly  of  detached  hOls  oi-  buttes  running  easterly  and 
westerly,  and  when  upon  the  northern  slope,  about  60  miles  from  tho  river, 
discovered  gold  in  pla«ers  and  in  sita. 

TuscAEOEA  District. — Upon  making  the  discoveries  of  gold,  the  prosppctw^ 
organized  a  mining  district,  to  which  they  gave  the  name  of  Tuscarora.  A  small 
stream  running  through  it  northwardly  was  named  McCan.  Along  this  stream  for 
about  thi-ee  miles  gold  in  small  quantities  was  found  to  exist.    It  appears  ver^^e^i  [(_> 
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diffiasedtbrouglitlie  soil  from  the  surface  to  the  depth  reached,  wMotdi^  not  exceed 
five  feet.  Several  ledges,  or  what  are  supposed  to  bo  ledges,  were  found,  showing 
gold.  The  party  returning  to  Austin  with  spedraena  reported  their  discoveries, 
and  aa  is  usual  upon  such  occaflions  an  excitement  was  created,  and  100  or  more 
men,  well  armed  for  defence  againat  the  Indians,  a»d  prepared  for  prospecting, 
immediately  proceeded  to  the  new  mining  re^on.  A  large  area  of  country  has 
already  been  explored,  and  mines  fonnd  in  various  localities.  At  the  present 
time  the  real  valne  of  the  discoveries  is  unknown,  as  but  little  labor  lias  been 
expended  upon  either  the  gold-bearing  veins  or  in  washing  the  soil.  The  creek 
does  not  furnish  water  in  sufficient  quantities  for  extensive  and  rapid  washing, 
and  therefore  unless  very  rich  deposits  are  found,  it  is  not  probable  any  lai^o 
fortunes  will  be  realized.  It  is  estimated,  however,  from  the  prospects  obtained 
that  irom  $10  to  $30  per  diem  may  be  made  per  man,  for  a  score  or  more  of 
men.  Should  the  specimens  of  gold-bearing  quarta  found  be  any  criterion  of 
the  value  of  the  veins  at  great  depths,  they  are  rich  indeed.  The  geogi-aphy  of 
the  region  is  but  Utile  known,  and  it  cannot  be  stated  at  present  whether  the 
waters  drain  to  the  Owyhee  sink  in  a  basin  of  their  own,  or  flow  to  some  branch 
of  the  Humboldt.  A  short  period  will  determine  all  such  doubts.  The  country 
is  described  as  well  adapted  for  grazing,  producing  an  abundance  of  grass  of  a 
very  nuiriciona  character.  There  are  many  valleys  of  large  size  capable  of  oul- 
tivaljon,  and  which,  when  the  treacherous  savage  is  exterminated  or  subdned, 
and  the  miners  fill  the  hills,  will  furnish  pleasant  homes  to  settlers. 
,  About  40  mQes  east  of  Tnscarora,  and  on  the  southern  slope  of  the  i^ange, 
ledges  healing  both  silver  and  gold  have  been  discovered.  These  discovenes 
were  lately  made.  No  district  has  yet  been  formed.  The  locality  is  about  50 
miles  north  of  Gravelly  Ford,  on  the  Humboldt  river.  T.  J.  Tennant  and  party, 
the  discoverers,  brought  specimens  of  the  ore  to  Austin,  where  they  were  assayed, 
and  showed  value.  The  rock  is  granite,  the  veins  of  quartz  nmning  north  and 
south.  This  is  represented  as  a  good  farming  and  grazing  country,  with  grass 
covering  the  hills  like  a  meadow.  Game,  as  deer,  antelope,  hare,  and  several 
varieties  of  grouse,  the  chief  of  which  is  the  sage  hen,  abounds  in  great  plenty. 

This  new  region,  which  has  so  long  been  closed  against  the  pioneer,  promises 
to  become  an  important  and  wealthy  portion  of  the  State. 

The  following  classification  of  the  minerals  which  characterize  the  veins  of 
Eastern  Nevada  is  prepared  by  Charles  A.  Stetefeldt,  esq.,  assayer  and  metal- 
lurgist, of  Austin. 

CATALOGUE  OF  MINBKAL8. 

Eeese  River  DiSTaicr.* — Eastern  pari  qf  Lander  EiU  and  Central  Hill. — 
Pyrargyrie,  proostite,  polybasite,  and  stephanito  predominant ;  tetrahedrite  seldom ; 
few  siSphm'ets  of  base  metals. 

Centralpart  of  Lander  Hill  and  Union.  SiU. — Tetrahedrite  predominant ;  pyrites 
of  iron  and  copper,  galena  and  blende ;  few  polybasite  and  stephanite. 

Western  part  of  Lander  HiU  and  Union  HiU. — Argentiferous  galena,  pyrites 


I.  Native 
Native  gold,  native  silver,  native  copper. 

II.  SULl'UURETS  ARSENURETS,  ETC  : 

I.  Biiiorj  compotinds. 

1.  Stibnite,  antimonglance. 

3.  Silverglanze ;  eroboBcile,  variegated  copper  ore ;  galena,  bleade,  copper  glaace, 
meierito,  pyrites,  lucopgriles,  niolyadenite. 

II.  Double  binary  compoands. 

Chalcopyrite,  pyrargyrite,  proustite,  felrfthedrite,  poiybasile,  stepianilB,  fireblende. 


o.;lc 
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of  iron  and  copper,  blende  predominant ;  few  tetrahedrite.  In  most  veins  above 
water  level,  horn  silver  predominant. 

Twin  Rivee  Disthict. — OpHr  Canon. — Species  of  tetrahedrite  containing 
gold  and  silver  predominaat ;  native  silver;  blende,  pyrites  of  iron  and  copper. 

Summit  Cktnon. — Argentiferons  galena  predominant ;  native  silver,  silver  glanc« ; 
blende,  pyrites  of  iron. 

NoETH  TWOT  RiTEK  DiSTKiCT. — Fark  Canon. — Mixture  of  pyrites  of  iron, 
pyrites  of  copper,  blende,  argentiferous  galena,  spathic  iron,  native  silver,  pymv- 
girite,  and  quartz.   ~ 

fifiVBiLLE  District. — Argentiferous  sulphuret  of  copper  predominant;  silvei 
glance,  sulphm-et  of  antimony.     Croppings  coataia  much  horn  silver. 

Philadelphia  AUDCoLOKBtrsDiaxEiCTS.' — Stetefeldtite(iiewmiiieral)  pre- 
dominant ;  galena ;  pyrites  of  copper.    Oroppings  contain  much  horn  silver. 

EuEBEA  DiSTEiCT. — Argentiferous  galena  predominant ;  stetefeldtite. 

Bmpiee  DistEICI. — Stetefeldtite  predominant. 

Union  Disteicx. — Stromeyerito  predominant;  native  gold  and  silver;  silver 
glance;  hom  silver. 

Washihgtoh  Disteict. — Argentiferous  galena  predonainant;  native  silver; 
pyrite  of  iron  and  copper,  blende. 

Summit  and  Big  Ceebk  Disteict. — ^Argentiferous  galena  pi-edominant ; 
pyrites  of  iron  and  copper,  blende,  sulphuiet  of  antimony. 

Smokz  Vallev  District. — Argentiferous  sulphuret  of  copper,  argentiferous 
galena,  blondo,  pyrites  of  iron  and  copper. 

BuNKEE  Hill  District. — ^Native  gold  and  silver,  argentiferous  sulphuret 
of  copper,  pyrites  of  .iron  and  copper,  galena. 

Santa  i  k  Disteict. — Native  gold ;  pyrites  of  iron,  copper  glance. 

Lone  MovMiain. — Native  gold ;  pyrites  of  iron  and  copper. 

Nevj'  Pass  District. — Native  gold;  argentiferous  galena,  pyrites  of  copper 
and  copper  glance. 

BcLHON  Pboduct. — Tho  actual  amount  of  silver  bullion  shipped  fi.-om  Austin 
to  Virginia  and  San  IVancisco  tor  the  12  months  ending  August  1,  1867,  is 
$1,455,273  60,  the  greater  portion  being  in  the  last  five  months  of  tho  present 
year.    This  is  ascertained  from  the  way-bills  of  the  express  and  stage  companies. 


SECTION    SII. 

THE  OVERLAND  TELEGRAPH. 
The  subject  of  trans-continental  telegraphic  communication  has  attiaoted  gene- 
ral attention  during  the  past  few  yem's,  and  almost  every  intelligent  person  has 
acquired  some  knowledge  respecting  it.  I  am  induced  to  believe,  however,  that 
much  may  still  be  learned  from  the  practical  experiences  of  operators  along  the 
route,     The  magnitude  of  the  enterprise,  the  benefits  resulting  from  it  both  to 

m.  EloORIDS,  CHLoaiDS,  BROMIDS,  TODIDS  : 
I.  Bi«ary  anapomuis. 
Common  salt,  kerargyrite,  brooiyrits,  lodyril;e.(?) 
IV".  OxVfiBN compounds: 

I.  Oxyde  binary  compounds. 

Red  copper,  magnetic  iron  ore,  hematite,  honananite,  pyrolusile,  ieilomelan,  wad,  quari, 

II.  Salts  doable  biwarg  compounds  ; 

Pyroieno;  rliodonite,  silicate  of  manganese;  hornblende,  muscovile,  feldspar,  olisoolas 
and  orthoclBa,  tourmalie,  ehryaocoiia, ;  biibnerite,  tungstate  of  manganese  ;  bajytea,  gypsum, 
cyanosite,  copperas,  glauber  sails,  npatete,  nitre,  ealoite,  carbonate  of  munganese,  chalybite,    i 
epathio  iron  ore,  cernsite,  trona,  malacbite,  asmito,  titanits,  tuugstitto  of  lead.  I 
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the  commercial  world  and  the  mining  community,  and  tlie  diffioultiee  encountered 
in  carrying  it  into  effect  are  not  yet  fully  appreciateil. 

ITio  first  practical  movement  towai'd  the  construction  of  the  overland  telegraph 
was  made  by  California.*  The  Placerville  and  Humholdt  Telegraph  Company 
■was  organized  In  1858,  and  the  first  pole  of  the  line  from  Pla«erville  across  the 
Sierra  Nevada  mountains  was  erected  on  the  4th  of  July  of  that  year.  During 
the  aatumn  of  the  same  year  the  line  had  reached  Genoa — then  in  Utah  Terri- 
tory, now  in  the  State  of  Nevada — and  by  the  spring  of  1859  it  had  reached 
Carson,  from  which  point  a  branch  was  extended  to  Virginia  City  soon  after  the 
discovery  of  the  silver  mines. 

This  much  of  the  line  was  constructed  entirely  by  private  enterprise.  Neither 
State  nor  general  government  afforded  any  assistance,  though  repeated  applicar 
ti©n  was  made  to  both.  Disagreements  between  Messrs.  Broderick  and  Gwin, 
senators  of  the  United  States  from  California,  prevented  the  passage  through 
Congress  of  a  bill  introduced  by  tlio  fonner  in  May,  1858,  fer  the  construction 
of  a  trans-continental  line  between  the  Atlantic  and  Pacific  States. 

In  April,  1859,  the  legislature  passed  an  act  pledging  the  State  to  ^ve  $6,000 
a  year  to  the  telegraph  hne  that  should  make  the  first  connection  with  an  eastern 
line,  and  $4,000  a  year  to  the  nest. 

■  Two  corapaniea  were  encouraged  to  enter  the  list — one  via  Salt  Lake  city  and 
tlie  other  via  Los  Angeles  and  the  Butterfield  stage  route  through  Arizona  and 
Texas. 

The  dissensions  already  referred  to  in  Congress  retarded  the  adoption  of  any  of 
the  measures  proposed  on  the  Atlantic  side,  until  the  16th  of  June,  1860,  when  an 
act  was  passed  directing  the  Secretary  of  tlie  Ti-easury  to  -advertise  for  sealed 
proposals  to  bo  received  for  60  days  after  the  parage  of  said  act  for  the  use  by 
,  the  government  of  a  line  or  lines  of  telegraph  to  be  constructed  within  two  yeaxs 
'  from  July  31,  1860,  from  some  point  on  the  west  line  of  Missouri,  by  any  route  the 
contractor  might  select,  to  San  Francisco,  for  a  period  of  10  years,  and  to  award 
the  contract  to  the  lowest  bidder,  provided  he  did  not  require  more  than  140,000 
a  year. 

Permission  was  granted  to  the  succeaeful  bidder  to  use  foj- ten  years  such  public 
lands  of  the  United  States  as  might  be  necessary  for  the  right  of  way  and  for 
the  purpose  of  establishing  stations  for  repairs,  not  exceeding  at  any  one  station 
ono  quarter-section,  and  not  to  exceed  one  in  15  miles  on  the  whole  average  of 
the  distance.  No  pre-eieption  right  to  the  laud  was  granted.  The  contract  was 
not  to  be  madanntil  the  line  was  in  actoal  operation. 

Certain  reservations  were  also  made  establishing  for  the  government  a  priority 
of  use  of  the  line,  free  from  charge  nntil  at  the  ordinaiy  charges  for  private  mes- 
sages the  sum  of  $40,000  was  reached,  after  which  the  excess  was  to  be  certified 
fo  Congress  by  the  Secretary  of  the  Ti-easray. 

Four  bids  were  made  in  accordance  with  the  proposals  advertised  by  tlie  Sec- 
retary of  the  Treasury,  ranging  irom  $40,000  to  $35,000,  three  of  which  were 
subsequently  withdrawn.  The  highest  bid  was  that  made  by  Mr.  Hii-am  Sibley, 
which  was  accepted. 

TTie  parties  represented  by  Mr.  Sibley  met  at  Rochester,  New  York,  and  con- 
cluded upon  a  series  of  propositions,  which  they  submitted  to  the  Pacific  com- 
palnies  through  the  agency  of  Mr.  J.  H.  Wade  and  Major  Bee. 

The  consolidation  was  effected  in  March,  1861,  between  all  the  companies  on 
the  Pacific  coast,  by  the  purchase  by  the  Oalifoiida  State  Telegmph  Company 
of  all  the  lines  belonging  to  other  companiesi 

The  California  State  Tele^aph  Company  was  the  oldest  telegraph  company 
on  the  Pacific  coast,  with  a  capitjJ  of  $1,250,000,  of  which  Mr.  Horace  W.  Oarpen- 
tier,  of  California,  was  president,  and  Mr.  J.  Mora  Moss  vice-president. 

"From  data  publislied  a  few  yc&rs  since  1q  tlio  San  FraQcisto  Evening  Bulletin. 
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The  Overland  Telegraph  Company  was  then  incorporated  promptly  by  tlio 
owners  of  the  California  State  Telegraph  Company,  also  with  a  eapitiil  of 
$1,250,000,  and  under  the  Same  boaid  of  officers. 

On  the  lat  of  January,  1863,  the  California  State  Telegraph  and  the  Over- 
land Telegi-aph  Company  consolidated  under  the  name  of  the  California  Btate 
Telegraph  Company,  with  a  capital  of  $2,500,000. 

Thus  all  file  lines  in  California  and  tie  overland  line  to  Salt  Lako  City  came 
into  the  possession  and  under  the  direction  of  this  company. 

The  eastern  end  from  Salt  Lake  City  to  Omaha  belonged  to  tio  Pacific  Tele- 
graph Company. 

Mr.  Edward  Creighton,  a  gentleman  of  great  energy  and  experience,  was  the 
constructor  of  the  line  fi'om  Omaha  to  Salt  Lake  City.  He  performed  the  dutJea 
of  his  position  with  perfect  success  tmder  obstacles  of  a  most  formidable  char- 

The  California  division  of  the  line  was  reconstructed  from  Placerville  to  Tort 
Churchill,  and  thence  continued  to  Salt  Lako  City  under  the  general  supervision 
of  Mr.  Oarpentier,  who  personally  visited  all  parts  o£  the  route  and  gave  the 
enterprise  his  earnest  attention 

Mr,  James  Gamble,  supermtendent  of  the  State  Telegraph  Company,  a  gen- 
tleman thoroughly  familiar  with  the  details  of  the  telegmph  system,  who  nad 
the  advantage  of  expenence  m  the  construction  of  every  line  built  in  California 
by  the  State  Telegraph  Compauy,  had  the  special  SHpervision  of  the  whole  work, 
and  much  is  due  to  his  experience,  energy,  and  skill. 

Mr.  James  Street  superintended  that  part  of  tie  work  between  Kuby  valley 
and  Salt  Lake  City,  one  of  the  most  diflicalt  sections  on  the  coute, 

Mr.  J.  M.  Hubbard  superintended  the  construction  of  the  section  from  Cai'son 
to  Enby  valley. 

On  the  27th  of  May,  1861,  Mr.  Gamble,  as  general  superintendent  of  the  line, 
.  started  a  train  of  30  wagons  from  Sacramento,  loaded  with  wire,  insulators,  pro- 
visions, &o.,  with  thi-ee  or  four  hundred  head  of  oxen,  horses,  and  mules ;  and, 
although  it  was  considered  late  in  the  season,  there  was  no  stoppage  on  account 
of  storms  or  bad  roads.  The  snows  had  begun  to  melt  in  the  SieiTa  Nevadas ; 
the  mountain  streams  were  swollen  into  feaiful  torrents;  the  roads  were  cut  up 
into  ruts  and  mudholes,  many  of  which  were  almost  impassable ;  and  forage  was 
exceedingly  scarce  and  dear.  Some  of  the  wagons  were  npset,  many  of  tJie  ani- 
mals foundered  in  the  mud,  but  the  ti-ain  went  on  regardless  of  oveiy  obstacle. 

On  the  34th  of  June  the  first  pole  was  sot  on  the  line  from  Fort  Churchill  to 
Salt  Lako,  and  on  the  24th  day  of  October  the  connection  with  the  city  of  the 
saints  was  completed. 

History  presents  no  record  of  such  a  stupendous  work  accomplished  in  so  short 
a  time.  Five  hundred  and  seventy  miles  of  telegi^aph  lino,  tnilt  through  a  dreary 
desert  where  wood  and  water  were  the  exceptions,  within  the  brief  space  of  four 
months!  Surely  if  the  Americans  are  boastful  in  their  speech,  tiieir  acts  are 
remarkable.  .  Men  who  build  telegraphs  aeross  continente,  regardless  of  seasons, 
deserts,  or  savage  races,  have  a  right  to  speak  well  of  themselves. 

The  number  of  poles  to  the  mile  is  from  35  to  30,  depending  upon  the  char- 
acter of  the  country ;  the  average  length  is  about  23  feet ;  and  tlte  kinds  of  tim- 
ber chiefly  used  redwood,  pine,  cedar,  and  tamarack.  It  is  customary  to  sink 
the  poles  fi-om  three  to  four  feet  in  the  ground,  according  to  tlie  nature  of  tke 
,Boil.  In  soft  or  marshy  ground  tliey  require  to  be  braced.  Ordinarily  they  last , 
about  two  or  three  years,  much  depending  on  the  climate  and  durability  of  the 
wood.  The  best  woods  used  on  the  Calffomia  section  axe  said  to  be  the  redwood 
and  cedar. 

Nearly  one-third  of  tie  poles  had  to  be  liauled  from  the  Sierra  Nevada  moun- 
tains to  Austin  and  beyond,  extending  to  a  distance  of  inoro  than  300  miles,  at 
a  cost  of  four  to  six  cents  a  pound  for  freight.     But  this  was  tlie  leas^pf^l^i[c 
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difficulties  en oountored.  Water  is  exceeiJinffly  scai-ce  in  these  sago  deserts,  and 
it  often  happened  thai  hoth  men  and  animalB  suffered  learfnllj  from  thirst.  It 
was  a  constant  battle  almost  eveiy  step  of  the  way  against  the  most  formidable 
natural  obstacles — alkali  deserts,  scarcity  of  water,  lack  of  timber  for  poles  and 
feed  for  the  animals,  ragged  mountains  and  difficult  passes.  In  some  places  the 
sand  was  so  soft  and  shifting  as  to  afford  scarcely  a  foothold  for  t!ie  poles ;  in  others 
the  gi^ound  was  so  hard  and  rocky  that  foundations  had  to  ho  drilled  outorbuilt 
around  them  with  stoftes.  During  the  progress  of  the  work  despatches  continued 
to  beregulai-ly  tmnsmitte<l  from  California  to  the  outer  end  of  the  lino,  where 
they  Wei's  copied  and  forwai'detl  by  pony  espress  to  the  approaching  end  of 
the  eastern  division,  and  vice  versa,  so  that  scarcely  a  day  was  lost  in  the  use 
of  the  telegraph  on  either  side. 

Constant  communication  was  also  kept  up  between  the  operators  at  the  various 
stations  along  the  lino  and  tho  office  of  the  company  at  San  Francisco,  who  were 
daily  advised  of  the  progress  of  tho  work, 

Poles  of  sufficient  size  and  strength  were  very  difficult  to  obtain  on  other  por- 
tions of  the  route. 

The  cost  of  transportation  was  the  most  expensive  item.  In  the  vicinity  of 
Salt  lake  this  difficulty  was  in  part  obviated  by  the  adroit  management  of  Mv. 
Street,  who  had  special  charge  of  that  section.  It  was  very  generally  supposed 
that  Brigham  Young,  the  president  of  the  Mormons,  was  hostile  to  the  building 
of  the  lino  throngh  the  Mormon  settlements.  Mr.  Street  was  well  aware  that 
without  his  co-oporation  tho  difficulties  incident  to  the  undertaking  would,  at 
least,  be  greatly  augmented.  Ho  adopted  the  policy,  therefore,  of  conciliating 
the  great  leader  of  the  latter-day  saints — whether  by  pleasant  words  or  by  more 
substantial  tokens  of  esteem  is  still  a  mooted  question.  His  interviews  with 
Brigham  on  the  subject  were  highly  amicable,  and  I  have  heard  them  graphl- 
caUj'  described.  Among  other  things,  it  is  reported  that  Brigham  expressed  sur- 
prise at  being  regarded  as  an  enemy  of  this  important  and  beneficial  enterprise. 
''  Why  should  we  bo  opposed  to  a  telegraph  line^"  said  he ;  "  wo  have  nothing 
to  fear  from  it,  and  everything  to  gain.  It  is  to  our  interest,  as  well  as  yours,  to 
have  tho  means  of  communicating  with  the  outer  world.  Onr  religion  cannot 
Buffer  from  it,  and  it  will  certainly  be  advantageous  to  our  indostrial  interests." 
Whether  this  be  true  or  not,  it  is  certain  he  gave  his  hearty  co-opei'ation  to 
the  enterprise,  ordered  out  men  and  teams,  and  cordially  assisted  in  the  construc- 
tion of  the  lino  fliom  Salt  Lake  City  to  Deep  creek,  a  distance  of  174  miles. 

The  flret  throngh  message  tiunsmitted  over  the  line,  from  Salt  lake  to  San 
Francisco,  is  interesting  in  the  above  connection ; 

Great  Salt  Lakp  Cett, 

Octobej- M—7  ■e  m 
To  Hoc.  H.  W.  CiiRPENTniiR,  Prmdent  of  the  Overland  Telegraph  : 

Dear  Sib  ;  I  am  very  much  obliged  to  you  for  your  kindneaa,  manilefcted  through  Mr 
Street,  in  giving  me  the  privilege  of  first  message  to  California.  May  ancLegs  evei  attend 
the  enterprise.  Tho  success  of  Mr.  Street  in  completing  his  end  of  the  hue,  under  maaj 
unfavovftbte  circumstances,  iu  bo  short  a  time,  is  beyond  our  most  sanguine  antiupatxons 
Join  your  wire  with  the  Russian  empire  and  we  will  converse  with  Earope 
Your  friend, 

BEIOHAM  YOUNG. 

This  was  in  answer  to  a  despateh  from  Mr,  Carpentier,  as  follows : 


To  Hon.  Brigham  Young,  Great  Sxlt  Lake  City  ■■ 
That  which  was  so  long  a  hope  is  now  a  reality, 
completed.     May  it  prove  a  bond  of  perpetual  miioi 
Utah  and  the  people  of  California. 

H.  W.  CAEPENTIEB. 
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This  was  the  first  through  mosssige  fi'om  San  Francisco  to  Salt  Lake  City. 
Tlie  flret  through  messago  from  the  Atlantic  States  contaiaed  the  folloiving 
melancholy  announcoment ; 

Great  Salt  Lakr  Citv, 

Octc^eT  34—7  p.  m. 
To  H.  W.  Carprntier  : 

Colonel  Baker  wbs  killed  in  the  battle  of  the  SIst,  wliile  in  tlie  act  of  cheering  on  his  eom- 
niiicd.    Intense  eseitement  and  mourning  in  Philailelphia  over  hia  death. 

STREET, 

ITiB  line  was  started  from  St.  Joseph,  west,  under  the  supervision  of  Mr. 
Ci-oighton,  in  the  summer  of  1860.  It  was  built  as  far  as  Fort  Kcamey,  via 
Omaha,  that  fall,  following  the  north  fork  of  the  Plati«  river.  The  contract, 
however,  was  not  made  until  March,  1861.  Dming  the  summer  and  fall  the 
work  was  vigorously  pushed  forward  by  Mr.  Creighton  and  his  suboi-dinates.  It 
reached  Salt  Lake  City  on  the  19th  of  October,  1861,  just  five  days  prior  to  the 
completion  of  the  California  braneli. 

Thus,  in  the  language  of  Mr.  Carpentier,  "  that  which  was  so  long  a  hope 
liecame  a  reality ;"  thus  were  the  people  of  the  Atlantic  united  to  their  friends 
and  fellow-countrymen  of  the  Pacific  by  an  electric  bond  that  annihilated  rime 
and  space, 

Congintulations  followed  from  every  State  of  the  Union  and  from  every  civi- 
lized nation  of  the  world.     It  was  the  great  achievement  of  the  19th  century. 

Within  a  few  days  after  the  completion  of  the  lino,  tlio  seceBHionists  in  Mis- 
souri tore  it  down  in  several  places,  and  for  a  wliile  messagoB  were  sent  east  via 
Hannibal,  Missoiffi,  connecting  with  Quincy,  Illinois.  Subsequently  a  change 
was  made  by  which  a  connnectiou  was  formed  between  Omaha  and  Chicago, 
through  Iowa. 

From  San  Francisco  to  Chicago  the  distance  is  about  2,700  mfles  by  the  i-outo 
taken ;  to  New  York  Kttle  short  of  4  000  nules 

This  IS  the  longest  circuit  on  the  American  continent  p3rhaps  in  the  worldJ 
For  practical  purposes  it  is  necessary  to  repeat  at  Salt  Lake  City,  Omaha,  and 


Messages  either  way  are  rewritten  an!  lepeitol  at  Salt  Lake  City,  where  an 
aficurat*  account  is  kept  between  the  4,tlanti<j  inl  Gilifunia  ofiicos. 

Direct  communication  between  San  Fiancisco  and  New  York  has  fceijuently 
taken  place,  but  this  can  only  bo  done  under  very  favorable  cireumstances,  when 
there  is  little  or  no  eleotiical  disturbance.  New  York  and  San  Francisco  held 
direct  commnnication  with  eaeh  other  for  the  firet  time  on  Thursday,  November 
6, 1862.  On  that  memorable  day  the  Atlantic  and  Pacific  oceans  were  united  in 
the  iron  bond  of  matrimony,  from  wbich  it  is  to  bo  hoped  they  wiU  never  be 
divorced. 

The  distance  is  so  great,  however,  and  riie  line  subject  to  so  many  electrical 
disturbances  that  no  battery  can  be  made  sufficiently  powerful  to  overcome  all 
the  obstacles  in  the  way  ot  direct  communication.  For  practical  purposes  mes- 
sages have  to  bo  repeated  at  the  stations  designated  for  that  pmpose. 

f  he  battery  foi-ce  required  for  the  working  of  the  ovei'land  telegraph  is  small 
compai'ed  with  that  required  in  the  Atlantic  States.  This  isinpartowing  to  the 
rarification  of  the  atmosphere,  and  the  prevailing  absence  of  imoistnre  and  atmos- 
pheric electricity ;  also,  in  part,  to  the  absence  of  trees,  which  in  timbered  coun- 
tries are  apt  to  como  in  contact  with  the  line  aud  affect  the  insalarion. 

At  Salt  Lake  City  50  cups  of  main  battery  aj'c  used  for  two  wires,  one  extending 
east  to  the  repeating  station  at  Fort  Laramie,  500  miles,  and  (he  other  west  to 
Carson,  600  miles. 

Experienced  operators  inform  mo  that  it  requii-es  double  that  amount  of  bat- 
tery to  work  the  same  lengtli  of  line  on  any  other  part  of  the  American  continent. 

For  every  apace  of  30  to  50  miles  between  Omaha  and  San  Fi^ancistjo, ^b^iiflT  \q 

o 
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is  ao  office  or  repair  station,  wbere  men  are  kept  for  the  pm-pose  of  protecting 
and.  lepairing  the  line.  These  men  aie  provided  with  wires,  implements,  pro- 
visions, &o.,  and  hold  themselves  in  readiness  to  start  out  at  a  moment's  notice 
to  any  point  within  their  range.  The  expedition  with  whicli  poles  fu*  reset  and 
breaks  m  the  wire  repaired  is  alraoat incredible.  An  ordinary  bi-eak  seldom  detains 
despatches  more  than  a  few  hoars. 

So  skilled  do  some  of  the  operators  become  in  the  art  of  telegraphing  that 
they  are  enabled  to  read  by  the  mere  sense  of  touch  or  sight  applied  to  the  wire  or 
the  instrament.  Mr.  Skaflher  relates  instances  in  which  operators  have  read  mes- 
sag'es  by  applying  to  their  tongne  a  small  wire  attached  to  the  main  line.  Still 
more  remarkable  is  the  fact  that  a  person  near  by  can  discover  what  is  passing 
by  watching  the  vibrations  or  electric  throbs  on  the  tongne  of  another-.  The 
communication  is  imperfect,  however,  and  would  scarcely  be  reliable  beyond  the 


a  the  line  are  sometimes  very  dif&oult  to  find.  An  example  is  given 
by  Mr.  Shaffnei- where  there  was  a  break  between  two  stations.  The  line  was 
cai-efolly  examined  all  the  way  thi-ongh.  Apparently  it  was  perfect,  yet  there 
was  no  communication.  By  testing  fi-om  each  station  it  was  discovered  that  the 
break  was  within  a  space  of  a  few  hundred  yards.  The  wire  was  then  carefully 
esamined,  when  it  was  found  that  a  silk  cord  had  been  substituted  by  some 
designing  person  so  closely  resembling  the  wire  that  to  the  eye  it  presented  no 


As  an  illustration  of  the  wonderful  delicacy  of  the  ear  acquired  by  the  ope- 
rators, I  must  not  omit  to  mention  ono  or  two  facts  connected  with  the  working 
of  the  instruments. 

In  large  offices  where  many  instraments  arc  at  work,  an  oi-dJnary  visitor  almost 
imagines  himself  in  some  extensive  clock,  establishment.  There  is  a  perfect 
medley  of  ticks,  as  nnintelligiblo  to  him  as  would  bo  a  bag  of  shot  rained  down 
over  the  floor.  Yet  an  operator  who  has  left  his  seat  to  say  a  word  to  a  fiiend 
in  some  other  part  of  the  room  suddenly  starts  back,  saying  "  I  am  called." 
Among  a  thousand  ticks  his  particnlar  tick  has  struck  upon  the  tympanum  of 
his  ear.  One  cannot  but  think  of  the  final  call  which,  sooner  or  later,  will  be 
sent  down  from  heaven  to  each  one  of  us  among  millions  of  busy  souls,  and  yet 
be  intelligible  ae  this  eaithly  call  is  to  the  operator  in  a  telegraph  office. 

It  ehoidd  also  be  mentioned,  as  a  characteristic  illustmtion,  that  operators  have 
an  individnality  of  style  or  manner  as  distinctly  marked  aa  the  difi'erences  in 
chirography.  For  example,  a  message  is  being  received  at  the  office  in  San 
Frandsco  from  the  office  in  Carson.  The  euperiutendent  standing  by,  asks  "  "Who 
is  that  at  the  instrament  atCarsony  Tlie  operator  replies,  "Jones  is  at  it  now. 
Thompson  was  at  it  a  few  minutes  ago."  Presently  he  adds,  "  Smith  has  it  now." 
How  does  ho  know  all  this  !  Neither  Jones,  nor  Smith,  nor  Thompson  has  men- 
tioned his  name  or  said  a  word  on  his  own  account,  and  yet  the  fact  of  each 
change  is  perfectly  clear  to  the  operator  at  San  Francisco.  He  knows  the  style  of 
each  man.  One  makes  long  dashes  and  quick  dots ;  anothei'  rung  a  race  between 
dots  and  dashes ;  the  thiid  is  sharp,  cleai-,  and  methodical.  Each  has  his  indi- 
vidual characteristics,  which  have  become  as  familiar  as  the  tones  or  modulations 
of  hie  voice  to  the  ear,  or  his  handwriting  or  face  to  the  eye.  The  language  of 
sounds  is  even  considered  less  liable  to  error  in  many  offices  than  that  of  wiitten 
signs,  and  has  been  of  lat«  very  generally  adopted. 

East,  of  the  Kocky  mormtains,  the  poles  are  often  burnt  for  miles  by  prairie 
fires.  The  Indians  on  their  hnnting  expeditions  are  in  the  .habit  of  firing  the 
dry  gi-ass  for  the  pui-pose.of  driving  their  game.  Once  started,  the  flames  sweep 
over  the  country  for  hundreds  of  miles.  Emigrant  parties  camping  by  the  road- 
aide  leave  their  fires  burning  with  little  regard  to  consequences,  and  many  a  mile 
of  line  Las  been  destroyed  through  the  though tlessn ess  of  ti'avellers,  who,  after 
lighting  their  pipes,  throw  the  buniing  match  intoabuncli  of  dw  grass,  if  possible, 
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since  it  presenta  a  peculiar  attraction.  The  passion  for  destmotioa  is  iiiTierentiii 
man ;  and  it  may  bo  laid  down  as  an  axiom,  applicable  to  all  ra«es  of  tlie  earth, 
that  where  there  is  a  chance  of  doing  misohi^  free  fix>in  the  i-esti-aining  influ- 
ences of  law,  by  the  burning  of  a  prairie  or  a. forest,  human  nature  is  not  proof 
agdnst  the  temptation.  The  Indians  differ  from  the  whites  only  in  this,  that  - 
being  an  ignorant  race,  they  usoally  have  some  object  to  gain  ia  thus  destroying 
the  ve^tation. 

Dnnng  the  summer  months,  the  region  of  country  bordering  on  the  Platte 
river  is  subject  to  terriflc  thunder-storms,  which  sweep  over  the  plmns  mth  irre- 
astiblo  foi-co.  The  eai-tli  becomes  saturated  with  heavy  rains,  and  the  poles 
being  loosened  in  their  foundations,  are  blown  down  for  miles.  Scarcely  a  .day 
passes,  in  the  early  part  of  summer,  without  a  severe  stonn  on  some  part  of  the 
lino  between  the  Rochy  mountains  and  the  borders  of  Missouri.  The  instru- 
ments are  "  bmnod  "  by  lightning,  or  the  poles  swept  to  the  earth,  and  the  insu- 
lation destroyed  or  obstructed.  It  is  ostremcly  diificidt  to  work  through  the 
onfiro  length  of  the  line  during  the  prevalence  of  these  storms — many  limes 
impractieablo  for  several  days.  This  som-ce  of  annoyance  cannot  be  overcome 
by  any  means  known  under  the  present  ^stcm  of  telogmphing. 

In  the  dry  deserts  of  the  Groat  Basin,  boUi  east  and  west  of  Salt  Lake,  the 
wire  has  been  known  to  work  for  miles  without  interruption,  while  partially 
imbedded  in  the  sand.  The  heat  of  the  sun  absorbs  all  moisture  from  the  sand 
and  renders  it  a  non-conductor. 

We  thus  find  a  veiy  peculiar  combination  of  obstacles — especially  on  the  eastern 
di  vision.  In themonth  of  June,  for  example,  the  weather  at  Salt  Lake  may  be  clear 
and  warm,  while  the  Waschita  mountfuns,  lying  to  theeast,  are  covered  with  snow. 
It  may  bo  raining  heavily  at  Fort  Bridger,  snowing  at  South  Pass,  clear  at  Fort 
Laramie,  storming  and  raining  along  the  Platte,  and  soon  to  Chicago.  But  it 
is  worthy  of  note  that  when  the  lightning  is  so  terrific  at  one  station  as  to 
cause  the  operators  to  leave  their  instniments  in  alarm,  the  operators  on  either 
side  are  fi^qaently  able  to  continue  their  communications,  the  electric  cnrrent 
passing  entirely  throagh  the  storm  without  any  material  interruption.  Salt 
Lake  communicated  ivith  stations  far  east  of  the  Rocky  mountains,  when  at 
South  Pass  the  operators  were  effectually  cut  off. 

In  the  vicinity  of  South  Pass  the  operators  ai-e  sometimes  "snowed  in  "for 
months  at  a  time.  All  communication  with  t!ie  outer  world,  save  by  tolegi-aph, 
is  completely  out  off.  A  more  isolated  life  than  these  poor  fellows  lead  can 
searccly  be  conceived.  Aronnd  them  as  far  as  the  eye  can  reach  the  mountains 
and  plains  are  covered  with  snow.  All  traces  of  human  life  are  obliterated. 
The  station-houses  ai'o  covered  up,  high  over  the  roofs,  and  it  is  only  by  cutting 
a  way  out  and  keeepiag  it  clear  that  the  occupants  save  themselves  from  being 
buned  alive. 

One  of  these  stations  is  situated  within  a  short  distance  of  a  point  to  which 
travoUera  in  future  ages  wiU  probably  make  pilgrimages,  as  the  Mabometans 
now  do  to  Mecca.  It  is  the  heart  of  the  Worth  American  continent,  from  which 
flow  the  groat  arteries  oi'  commerce.  Within  a  distance  of  200  yards  lie  the 
sources  of  the  Missouri  aad  the  Colorado.  Here  is  the  true  line  of  division 
between  the  Atlantic  and  the  Paciflo  slopes.  On  the  one  side  an  insignificant 
spring  bursts  from  the  earth.  Gathering  contributions  from  every  caTion  and 
ravine  as  it  flows,  it  forms  in  time  the  Sweetwater  liver,  which,  after  a  long 
and  tm'bulont  career,  empties  into  the  Platte,  the  great  river  of  the  pliuns.  From 
the  Platte  the  Missouri  takes  up  the  cmrent  and  rolls  it  onward  tiU  it  swells 
mto  the  majestic  torrent  of  the  Mississippi.  The  Gulf  of  Mexico  receives  iho 
tribute.  Up  north,  into  the  Arctic  regions  flows  the  Gulf  Stream,  which  in  turn 
pays  tribute  to  the  slioi-es  of  Norway  and  Iceland.  "Wlio  knows  but  the  Indian 
deity  of  the  Eocky  mountains  holds  converse  with  the  old  Scandinavian  god  ■ 
Thor,  sending  him  letters  of  bunch-grass  and  drift-wood,  whUe  in  r^nfl;i)^j[c 
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receives  from  the  winds,  or  ttrough  the  flood-gatos  of  heaven  aslies  from  tho 
Jokuls  of  Iceland  S  The  idea  is  not  altogether  without  foundation,  but  cannot 
in  onr  present  state  of  knbwledge  be  turned  to  any  useful  telegraphic  purpose. 

On  the  other  side,  200  yanla  distant,  rise  the  Pacific  springs,  which  form  tlie 
source  of  tUe  Gi'een  river.  ITrom  Green  river  swells  the  great  Colorado,  the  Eed 
river  of  the  desert;  which,  after  a  long  and  thirsty. career  through  biiming  sands 
and  cheerless  wastes,  cutdn^  in  twain  the  grim  mountains  of  the  Black  canon, 
receives  in  its  bosom  the  Gila,  or  Swiftwaters  of  Arizona.  Fi'eighted  with  the 
red  and  golden  sands  of  a  great  interior  wilderness,  where  the  Apache  and  the 
Navajo  and  kindred  tribes  of  wild  men  still  roam,  it  sweeps  onward  till  lost  in 
the  seething  waters  of  the  Gulf  of  California. 

What  a  magnificent  point  of  observation  for  tho  prophetic  eye  of  a  poet. 
Looking  to  tho  east  or  to  the  west  the  now  world,  with  its  various  races  of  inhabi- 
tants, its  sconeiy,  its  commerce,  its  future,  lies  before  him.  Starting  at  this  little 
group  of  springs,  he  could  write  a  tliousaud  volumes  and  leave  "ample  room  and 
verge  enougli"  for  a  thousand  more,  on  the  great  future  of  this  vast  continent, 
where  "no  pent  up  Utica  contracts  our  powers," 

But  tho  operators  are  generally  practical  men.  In  seasons  of  great  severity 
they  sometimes  run  short  of  food,  and  then  they  have  a  hard  time.  It  becomes 
a  simple  question  of  life  or  death ;  starvation  staring  thom  in  the  face,  and  noth- 
ing around  thom  but  cheerless  wastes  of  snow.  To  such  perfection,  however, 
have  tho  company  reached  their  system  of  operations  at  tho  present  day,  that 
instances  of  prolonged  suffering  rarely  occur.  The  stations  arc  supplied  with 
abundant  provisions  for  the  winter,  and  with  all  the  apparatus  nece^ary  for 
repairing  tiie  line.  It  Is  only  in  cases  of  ludJaji  depredations  or  some  casualty 
against  which  no  human  ingenuity  can  provide,  that  the  employes  can  suffer  for 
the  means  of  subsistence.  As  a  rule  tliey  are  comfortably  lodged  fax  stockades 
or  block-houses,  well  armed  with  rifles  and  revolvere,  provided  with  horses  for 
ti-a veiling  to  and  im  along  the  line ;  and  a  wagon  at  each  repair  station  to  cany 
poles,  wire,  and  -implements,  so  that  they  are  not  so  badly  off  as  might  be  sup- 
posed. Isolation  from  the  society  of  their  fellow-beings  is  the  most  unpleasant 
featui-e  in  their  calling ;  but  even  that  has  its  advantages.  They  have  abundant 
time  for  study  and  rofleutton,  and  can  save  a  .good  pai't  of  their  wages. 
■  Oh  the  approach  to  the  summit  of  tho  Sieira  Nevada,  it  becomes  necessaiy 
tp  increase  the  number  of  statiofis  in  consequence  of  the  frequent  interruptions  to 
which  the  lino  is  subject  from  falling  timber,  snow-storms  and  other  causra. 
During  the  mnter  and  spring  months  Uie  storms  are  often  so  violent  as  to  break 
down  the  poles  for  miles;  and  when  the  snows  melt,  floods  and  fi-rahets  are  a 
prolific  eoiirce  of  trouble.  Even  the  dry  season  gives  battle  in  the  shape  of 
extensive  fires  which  sometimes  rage  through  the  Ibr^t,  for  weeks  at  a  time, 
consuming  all  before  them.  In  addition  to  these  natural  c^tacles,  which  are 
formidable  enough  in  themselves,  the  cupidity  of  man  is  too  often  cast  in  the 
balance  against  legitimate  enterprise.  Many  apparent  accidents  to  the  lino  have 
been  ingeniously  contrived  by  speculatore  in  Washoe  stocks,  for  the  purpose  of 
gaining  some  (Ushonest  advantage.  Fortunately  the  sagacity  and  eneigy  of 
the  Telegraph  Company  have  nearly  prednded  the  possibility  of  cutting  off 
comciunicatifin  for  a  suffifient  length  of  time  to  afibi-d  facilities  of  this  kind.  It 
is.  their  interest  as  well  as  their  duty  to  preserve  uninterrupted  communication 
for  the  benefit  of  the  public  at  large.  With  this  view,  stations  ai-o  established 
at  intervals  of  8  or  10  mUes  all  acress  the  Sierras.  One  or  two  men  are  placet' 
at  e.ach  of  these  stations,  with  horses  ready  to  go  out  at  any  time  on  either  side 
In  winter,  during  severe  snow-storms,  these  horses  are  saddled  ready  fd'r  use,  so 
that  the  employes  whose  duty  it  is  to  repMr  tho  line  can  proceed  to  the  break 
without  delay.  Wliea  the.  difficulty  is  too  great  to  be  immediately  remedied  by 
connection  of  the  wires,  the  despatch^  are  earned  to  the  first  station  beyond,  and 
there  repeated  for  transmission  to  thou-  point  of  destination.     It  somotimos  hap- 
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pens,  during  seasons  of  estraordinftry  severity,  that  the  line  is  brolten  down  20  or 
30  times  in  £.  single  day  and  at  aa  many  different  points.  This  is  a  busy  time 
for  the  operators.  They  must  be  constantly  on  the  alert,  availing  themselves  of 
every  possible  resource  that  ingenuity  can  devise. '  It  is  not  merely  a  mechani- 
cal office,  as  many  suppose.  Not  only  must  the  operator  be  stilled  in  the  .ordi- 
nary details  of  his  profession,  but  he  must  have  the  head  to  devise,  aiid  the  hand 
to  execute  in  the  various  unforeseen  difficulties  which  are  constantly  occuning. 
He  must  be  able  to  act  as  well  as  direct — to  repair  by  extraordinaiy  where  ordi- 
nary means  are  not  at  hand.  With  soch  men  feats  are  performed  almost  every  day 
dming  the  winter  of  which  the  public  have  but  little  conception.  A  citizen  of 
San  Francisco  telegraphs  to  his  correspondent  in  Virginia  City.  In  six  hoars, 
let  us  say,  he  receives  ai^esponse.  "How  is  this,"  ho  exclaims,  "allowing  full 
time  each  way  for  transmission,  delivery,  and  probable  delay,  I  shonld  have  bad 
this  answer  at  least  four  hom-s  ago !"  He  is  dissatisfied  with  the  tai-dlness  of 
electricity,  or  the  operators,  or  both.  He  does  not  know,  and  probably  woold 
not  believe  it  if  told,  that  his  message  passed  through  ten  or  a  dozen  breaks  on  the 
line;  that  it  was  carried  over  several  gaps  on  horseback,  through  raging  floods, 
or  blinding  snow-storms;  that  dangers  were  encountered  and  hardships  experi- 
enced in  its  tramsmia^on  from  which  most  men  would  shrink,  unless  they  found 
their  compensation  in  something  beyond  a  montlily  salaiy. 

The  falling  of  ti'ees  across  the  lino  is  a  som-ce  of  great  inconvenience  in  densely 
wooded  counteies.  Although  tho  wire  is  not  always  broken,  the  insulation  is  apt 
to  be  destroyed  or  affeot€^,  and  thus  communication  cut  off  or  rendered  imper- 
fect. Where  the  poles  are  far  apart  and  tho  wires  alack,  several  trees  may  lie 
across  the  line  within  a  distance  of  eight  or  ten.milea  and  still  not  break  the  wire, 
la  these  cases  it  becomes  as  tense  as  a  piano  string ,  and  gives  forth  a  musical 
answer  to  tho  slightest  vibration.  The  repmrer  usiMly  exoraisoa  his  diacrotion 
in  adopting  one  of  the  two  alternatives  left,  either  to  cot  tho  wu-e  or  the  tree, 
Mr,  Shaffner  mentions  the  case  of  an  employ^ — an  Irishman,  it  is  presumed — 
who  stood  over  the  wire  while  he  cut  a  tree  that  lay  across  it.  Believed  of  the 
pressure  that  bore  it  domi,  the  wire  suddenly  righted  itself,  tossing  the  man 
about  10  feet  in  the  air.  His  astonishment  may  be  imagined,  but  scarcely 
described. 

The  construction  of  the  overland  telegraph,  under  diiEculties  so  numerous 
and  so  formidable,  was  one  of  the  gieat  triumphs  of  the  present  ago.  When 
yiC  consider  the  vast  extent  of  desert  country  traversed,  the  scarcity  of  material, 
the  vicisatudes  of  the  climate,  and  tho  hostile  character  of  tho  Indian  tribes 
inhabiting  the  wild  re^ons  through  which  it  ^vas  necessary  to  pass,  the  consum- 
mation of  this  enterprise  is  an  event  of  which  the  American  people  may  bo 
justly  proud.  No  achievement  of  ancient  or  modem  times  surpasses  it  in  the 
magnitude  of  the  interests  involved  both  to  commerce  and  to  civilization.  It 
was  the  first  grand  practicable  demonstration  of  the  feasibility  of  a  system  by 
which  the  remotest  parts  of  the  earth  may  be  brought  into  db-ect  and  instanta- 
neous communication,  and  thus  tlie  bonds  of  sympaUiy  and  interest  sfcrengthi^ncd 
between  the"  various  races  of  mankind. 

In  anticipation  of  the  difficulties  likely  to  arise  between  the  Company  and 
the  public  without  an  explicit  understanding  of  tho  relations  existing  between 
them,  Mr,  Carpeutier,  whjle  acting  as  president,  devoted  special  attention  to  tho 
formation  of  a  code  of  laws  and  regulations  by  which  they  should  bo  mutually 
governed  and  the  interests  of  each  protected.  Among  tho  laws  devised  by  him 
and  jiassed  by  the  leg^lature  of  California,  the  most  important,  and  that  which 
most  intimately  concerns  the  pnblic,  is  the  act  of  April  18,  1862.  This  act 
introduces  a  new  feature  in  the  business  of  telegraphing,  a  feature  not  only 
novel  in  its  conception  and  application,  but  of  incalculable  importance  to  tho 
civilized  world — the  legalization  of  messages  transmitted  by  telegi*aph  in  their 
relation  to  instruments  and  acts  of  law.  •■  i 
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Appropriate  provision  is  ma^e  to  secnre  the  public  against  dishonesty  and 
■  fraud  on  the  part  of  tlie  operators  and  other  employee.  Penalties  are  imposed 
for  divulging  the  coatente  of  messages,  changing  the  sense  or  meaning,  know- 
ingly sending  felee  or  forged  messages,  appropriating  information  to  private 
uses,  wilfully  neglecting  to  send  mesBSgea,  or  postponing  or  sending  them  out 
of  order.  Also,  against  fraud  by  any  pereon  whatsoever  who  may  open  seals  of 
messages  addressed  to  any  other  person,  rend  despatches  hy  means  of  any  maobino 
or  contrivance,  bribe  telegraph  operators  to  divulge  the  contents  of  messages, 
damage  tLo  line,  or  otherwise  attempt  to  cut  off  communication.  But  the  gi'eat 
feature  of  the  law  ie  tliat  contracts  by  teWraph  are  deemed  to  be  contracts  in 
writing,  and  the  signatiires  thereto  ai-o  vdid  in  law.  Notice  by  telegraph  is 
actual  notice.  Power  of  attorney  or  other  instrument  in  writing,  duly  acknow- 
ledged and  certified  so  as  to  bo  entitled  to  record,  may,  together  with  certificate 
of  acknowledgment,  be  sent  by  telegraph,  and  the  telegraphic  copy  or  duplicate 
\\»3  prima /(methn  same  effect  in  all  respects  as  the  original.  Checks,  due  bills, 
promissory  notes,  bills  of  exchange,  and  all  orders  ana  agreements  for  payment 
or  delivery  of  money  or  other  thing  of  value  may  be  made  or  drawn  by  tele- 
graph, with  full  force  and  effect  as  if  WTitten.  Persons  indicted  on  oath  for,  or 
accused  of,  any  public  offence,  may  be  arrested  and  imprisoned  upon  wan-ant 
issued  by  amy  competent  officer,  properly  indorsed  and  directed  to  auch  officer 
as  may  be  legally  authorized  to  make  the  arrest.  Writs  or  orders  in  civil  suits 
or  proceedings  may  also  be  transmitted  in  the  same  way.  All  these  provisions 
are  carefully  guarded  so  as  to  avoid  any  iniriogement  upon  individual  rights, 
while  tliey  tend  materially  to  promote  the  pnblic  convenience  and  welfare. 

A  novel  feature  in  this  law  is  that  the  marriage  ceremony  may  bo  performed 
■without  regard  to  distance. 

Upon  the  passage  of  this  important  act  by  the  Califomla  legislature,  Mr.  Car- 
pentier  proceeded  to  secnre  the  passage  of  similar  acts  in  the  neighboring  States 
and  Territories.  On  the  17th  of  October-,  1862,  the  legislature  of  Oregon  passed 
an  act  embracing  substantially  the  provisions  of  the  law  of  California;  this  was 
followed  by  a  simiha-  act  of  the  territorial  assembly  of  Utah,  passed  January  16, 
1663.  As  the  State  of  California,  always  in  the  lead,  was  the  first  to  make  a 
practicable  movement  towards  the  constanction  of  the  Pacific  railroad,  the  over- 
land mail  rout«,  and  the  overland  telegraph,  so  it  has  been  the  first  to  introduce 
this  imporant  feature  in  the  laws  governing  the  telegraph  system.  None  of  the 
Atlantic  States,  I  believe,  have  yet  adopted  it,  but  they  will  doubtless  come  to 
it  in  time. 

A  very  general  misapprehension  prevails  in  the  Atlantic  States  in  refei-ence 
to  the  irequent  en-ors  and  "interruptions  which  have  attended  the  working  of  the 
overland  telegraph  since  it  went  into  operation.  The  inconvenience  to  which 
the  public  have  been  suWected  has  been  patiently  borne,  until  patience  has  almost 
ceased  to  be  a  virtue.  The  facts  of  the  case  are  that  east  of  Salt  lake,  within 
tlie  past  fbiu'  years,  Indian  disturbances  have  been  a  prelifie  source  of  trouble. 
The  stations  have  been  attacked,  the  line  broken  down,  the  operators  murdered, 
and  all  communication  cut  off,  day  after  day,  week  after  week,  yet  California  is 
compelled  to  bear  a  share  of  the  blame.  Without  attempting  to  cast  any  cen- 
sure upon  the  eastern  division,  which  doubtless  has  done  all  in  its  power  to  pre- 
vent these  interruptions,  it  has  been  the  good  fortune  of  the  California  divison, 
with  the  exception  of  a  single  outbreak  at  Ruby  valley  in  1864,  to  have  had  no 
difficulty  with  tlie  Indians. 

A  marked  difference  exists  between  the  character  of  the  Indian  tribes  east 
and  west  of  Salt  lake.  The  Arrapahoes,  Navajos,  Apaches,  and  Sioux  are 
powerful,  mischievous,  and  warlike ;  the  Shoshones,  Bannocks,  Pi-Utcs,  and 
other  western  tribes  are  pbor  and  less  able  to  cope  with  the  whites.  I  refer  to 
tiie  fact  as  showing  a  prolific  cause  of  failure  on  the  eastern  side  to  wliicli  the 
western  division  is  not  subject. 


WEST   OF   THE   EOCKY   MOUNTAINS. 


441 


In  reference  to  tlio  operationa  of  the  division  between  Salt  Lalio  City  sunl 
San  FmnoiBCo,  there  is  not,  I  believe,  a  line  of  equal  lengtli  in  any  part  of  the 
world  Qpon  wliicli  bo  few  errors  or  interraptions  have  ocoun'cd.  TUo  system  of 
checks  adopted  is  so  ri^d  that  it  13  scarcely  possible  for  an  error  to  pass  tliroiigli 
the  office  at  San  Francisco.  When  there  is  doubt  in  regard  t«  a  word  the  oper- 
ator causes  it  to  be  repeated  from  the  Salt  Lalte  office;  if  still  the  same  and  ', 
evidently  an  error,  he  causes  it  to  bo  repeated  back  from  the  office  in  the  Atlan-  ' 
tie  States  where  it  originated.  In  the  vast  number  of  messages  transmitted 
between  Salt  lake  and  San  Francisco  nearly  every  error  that  occurred  has  been 
traced  back  to  the  other  side. 

The  greatest  tronble  hitherto  in  the  working  of  the  California  division  has 
been  experienced  in  the  Sierra  Nevada  mountains.  This  is  now  almost  entirely 
lObviafed.  The  company  have  constructed  four  separate  and  distinct  lines  from 
Sacramento  to  Carson :  one  hy  the  Dutch  Flat  route  and  three  via  Placcrville, 
eaeli  of  which  is  in  full  operation.  It  is  scarcely  possible  for  any  combination 
of  circumstances  to  result  in  the  interruption  of  communication  upon  all  these 
lines  at  the  same  time. 

A  new  and  substantial  line  has  been  built  between  San  Francisco  and  Omaha, 
following  the  travelled  stage  route,  making  the  second  line,  across  the  continent. 
This  was  commenced  as  an  opposition  Ime  by  the  United  States  Telegraph 
Company,  but  after  completion  between  San  Francisco  and  Salt  lake,  was  pur- 
chased and  finished  from  Salt  lake  to  Omaha  by  the  Western  Union  Telegraph 
Company. 

The  Western  Union  Telegraph  Company,  having  purchased  a  controlling 
interest  in  the  California  Overland  Telegraph  Company  lin^,  in  June  last  took 
a  lease  of  the  lines  of  that  company,  and  aU  are  now  worked  under  the  name 
of  the  former  company  as  their  Pacific  division.  The  lines  of  this  division  con- 
stitute all  the  wiles  west  of  Salt  lake,  fiom  Los  Angeles  to  a  point  in  British 
Columbia  750  miies  noith  of  Nev(  Westminster,  on  Frazer  river.  This  extends 
to  near  the  boundary  line  of  om  Itnsbiin  possessions. 

A  new  Ime  has  been  conBtmctod  by  the  Western  Union  Company  from  Salt 
Lake  to  Helena,  in  Montana,  via  Virginia  City,  Montini,  between  500  and  600 
miles  in  length 

Erigham  Young  Las  bmlt  a  line  some  400  miles  in  length,  connecting  the 
northern  ind  houthcrn  settlements  of  the  Mormons  in  Utah 

Trtct/iaphic  Connections — T<Me  qf  distances 


San  Francisco  to  Snn  Mateo 
San  Mateo  to  Redwooc] 
ICcdwood  to  ^aiita  Clara 
Santa  Clara  to  San  Jobd 
San  Jos6  to  CenWPville 
Cenlteville  to  Sau  Leandro 
San  LeaiHlr  >  to  Ouklaiid 
Oakland  to  Martinez 
Ma,rtiQez  to  Benn,ia 
Bonicla  to  Smsun 
Suisun  to  Saciamento 
Sacramento  to  Nicoltna 
Nicolans  to  Marys vill^ 
Marysville  to  limbuctoo 
Timbactoo  to  GraBB  Valley 
Graes  Valley  to  Ne*  ada 
Nevada  to  North  San  Joan 
North  San  Juan  to  Camplonville 
Caroptonville  to  Purest  City 
Forest  City  lo  DowmeTillu 


Marysville  \a  OriviUe 
Oriville  to  Chico 
Chico  to  Tehamn 
Tehama  to  Ked  Blti% 
Bed  Bluffs  U}  Shasta 
Shasta  to  Trimt>  Cenire 
Tnnity  Centre  to  Callahana 
CHllahans  to  Rough  and  Ready 
Rough  and  Keadj  to  tort  Jones 
Fort  Jones  to  Yreka 
Ireka  to  Mountain  Houbo 
Mountain  House  to  Jacksonville 
JackBonidlle  to  Grave  Creek 
Otave  Creek  to  Canouvillo 
Canonville  to  E  seburg 
Roseburg  Co  Oakland   O 
Oakland  to  Eugene  City 
Eugene  City  to  Lorrallis 
C  orvallis  to  AlbacT 
Albany  lo  Salem 
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Salem  to  Oregon  City 
Oregon  Citj  to  Portland 
Portland  to  \  ancom  era 
VaDCOQvers  to  Montioello 
Moaticello  to  Drens 
Drews  io  Olympia 
Ol^mpia  to  Steilacoom 
Steilacoom  to  Seattle 
Seattle  to  PL  Elliot 
Pt.  EUiol  to  Tnalalup 
Tnalalnp  Io  Swmomish 
Swiuomish  to  &ehome 
Seliome  to  Semiahnoa 
Semiahnoa  to  New  WeatniLnsttr 

Sacramento  to  Folsom 
Fulsom  to  Lattobo 
Latrobe  to  Shiugie  SpHt)(f g 
Sliingle  SpnDjja  to  El  Dorado 
El  Dorado  to  Placerrille 
PlnMrvlUo  to  Sportsmaii  s  Hall 
Sportsman  b  to  ^ugar  Loaf 
Sugar  Loaf  to  Sirawhertj 
Strawberry  to  lanks 
Yank'fl  fetation  to  Fridays 
Pridftya  to  Genoa 
Genua  t«  C  ars  in 
Carson  to  Dajlan 
Dayton  to  Silrer  City 

Virginia  to  Williamsburg 
Williamsburg  to  UnionviUe 
tJnionTilie  to  Star  City 

Yank's  Station  to  Gleobrook 
Glenbrook  to  Carson 
Carson  to  Onhir 
Ophir  to  Washoe 
Washoe  14>  Viiginia 


Genoa  to  Markleeville 
Markleei  lUe  to  Monitoi 
Monitor  to  Silver  Mountain 

San  Joa(5  to  Warm  Springs 
Warm  Spnnga  to  Stockton 
Stockton  to  Sacramento 

Son  Francisco  to  Fort  Point 
Fort  Point  to  San  Eilael 
San  Bafaol  to  Petaluma 
Petaluina  to  Sonoma 
Sonoma  Io  Napa 
Napa  to  buisan 

Sacramento  to  tiowcastle 
Newcastle  t )  Auburn 
Auburu  to  Collax 
Colfax  to  Crass  ^V  alloy 
Grass  Valley  to  Nerada 


Nevada  to  Dutcb  Flat 
Dutch  Flat  to  Donnor  Lake 
Donnor  Lake  to  Kteam^at  Sp 
Steamboat  to  Vii^iiia 


■  Benicia  to  Valltjo 
Vallejo  to  Napa 
Napa  to  CiJiBtoga 

Sacramento  to  Auburn 
Auburn  to  C  jloma 
Coloma  to  Placerville 

Coloma  to  GeorRCtoii  n 

irgetown  to  lodd  s  \  uUe> 
1  odd's  Valley  to  1  oreat  H.ll 
Forest  Hill  to  Yankee  Jim  s 
)  aukee  Jim  s  to  Iowa  Bill 
Ion  a  HiJl  b>  Datch  i  lat 


I  San  Andreas  to  C 

torn  to  Latrobe 

Latrobe  to  Drytown 

Dryto%vn  to  Sutter's  Creek 

Sutlers  Creek  to  Jackson — 

Jackson  to  Mokolumne  Hill 

Mokolumue  Hit!  to  San  Andreas.. 

San  Andreas  to  Murpbj's .  - 

I  Murpiiy  H  to  Columbia 

Columbia  to  Sonora 

San  Joso  toGilroy 

Cib-oytoSaa  Juan,  8 ;. 

Sau  Juan   S..  to  Kingston 

KincBton  te  Visalia 

Visalia  to  Fort  Tejon 

i  ftjon  to  Los  Angeles 

San  Juan  south,  to  Watsonvillo  .. 

""     :^oiiville  to  Sanlft  Cruz 

ta  Cruz  to  Monterey- 


Cirson  to  Dayton 

"  -ytontoloit  Churcbill 

rt  Cburcliill  to  West  Gale 

3st  Gate  Io  Austin 
Austin  toGiubbs  Wells 
Grubb  X  Wells  to  Ruby  Volley 
Euby  Villey  to  Lgon 
Eg  an  to  Deep  Creek 
Deep  Creek  to  i  ish  Springs 
Fisb  Springs  to  Fi^rt  Cntleuden 
Foit  Crittenden  to  Salt  Lake 

I  Swmomisb  to  Fidalgo  island 
I  I  idalgo  island  to  San  Juan  island 
San  Juan  isHnd  to  Victond  V  I 
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ARIZONA. 

SECTIOir  I. 
GENERAL   FEATURES   OF   THE   COUNTRY. 

To  be  anderstood  and  appreciated,  Arizona  must  be  taken  as  a  wholo.  Those 
who  know  it  only  as  "the  Gfadeden  purchase,"  those  who  have  no  knowledge  of 
more  than  the  Colorado  river  district,  or  who  ai-e  only  familiar  with  the  central 
and  northern  TOgions,  cannot  form  a  correct  idea  of  its  resources  and  capabilities. 

The  general  lines  of  the  Territory  are  thus  defined  in  the  organic  act  approved 
Fobraary  24,  1863 : 

All  that  part  of  tlie  present  Territory  of  New  Mesico  situate  west  of  a  line  running  due 
south  from  the  point  where  the  aoutoweat  corner  of  the  Territory  of  Colorado  joins  tlie 
northern  boundary  of  the  Territory  of  New  Moiieo  to  the  southern  boundary  line  of  said 
Territory  of  New  Mexico. 

In  other  words,  all  of  New  Mexico,  as  formerly  existing,  between  the  109th 
degree  of  longitude  and  the  California  line,  embraoing  130,913  square  miles,  or 
77,383,680  acres,  a  district  three  times  as  large  as  the  State  of  New  Tort. 

The  mountain  ranges  ai^e  a  prolongation  ot  those  which,  southward  in  Sonera, 
Chihuahua,  and  Durango,  have  yielded  large  quantities  of  the  pi-ecious  ore,  and 
which,  northward  in  Nevada,  are  attracting  the  attention  of  the  world  with  their 
wealth.  The  general  direction  of  the  mountains  imd  quartz  veins  is  northwest 
and  southeast,  and  there  are  numerous  parallel  ranges  which  form  long  valleys 
in  the  same  direction. 

The  Territory  is  divided  into  many  mining  districts,  but  as  these  are  liable  to 
be  changed  at  any  time,  the  mineral  regions  will  be  defined  under  three  grand 
natural  divisions,  viz  :  "  Southern  Arizona,"  "  The  Colorado  River,"  and  "  Cen- 
tral Arizona,"  referring  within  these  distiicts  to  the  various  streams  upim  which, 
or  near  to  which,  the  placei-s  or  lodes  are  located,  as  afibrding  the  most  definite 
description  for  peimauent  reference  that  can  be  given. 


8ECTI0X    II. 

SOUTHERN    ARIZONA. 

This  part  of  Arizona,  known  as  the  Gadsden  pm'chase,  was  the  earliest 
occupied  by  the  Americans,  and  is  still  the  best  known.  Until  the  beginning 
of  the  war  it  was  the  favorite  overland  mail  route  to  the  Pacific,  and  it  Is  still 
considered  the  easiest  stage  route  across  the  continent.  Its  mountains  are  nearly 
all  mineral-l)eariiig,  and  silver  lodes  near  to  the  Sonera  line  have  been  to  some 
extent  worked. 

The  principal  towns  of  southern  Arizona  aro  Tucson,  on  the  line  of  the  over- 
land mail  louto,  and  Tubac,  52  miles  south.  Both  have  long  been  in  existence, 
and  are  situated  upon  the  Santa  Cruz  river,  which,  rising  in  Sonera,  runs  nearly 
directly  north  until  it  reaches  the  Gila  rivei',  near  the  Maricopa  wells.  The  dis- 
,  tances  imm  Tubac,  w^iich  may  be  considered  in  the  heart  of  the  mineral  region 
.;■«  f  Bouthem  Arizona,  are,  by  the  usually  travelled  roads,  aa  follows ;  San  I'  ran- 
ciseo,  1,074  miles ;  San  Diego,  510  miles ;  Tort  Yuma,  330  miles ;  El  Paao, 
389  miles;  St.  Louis,  1,770  miles.  Towns,  in  Sonora,  Moxia>^Santa  Cniz, 
54  miles;  Magdalcna,  51  miles;  Altar,  95  mUes ;  Hermossillo,  capital  of  Sonora, 
329  miles;  Gnaymas,  port  of  entry  of  Sonera,  329  miles;  Libertad,  on  the  Golf 
of  California,  180  miles.  .  , 

.OQi^  IC 
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The  ores  of  silver  found  in  southern  Arizona  are  ai-gentiferous  galena,  native 
silver,  aariferons  sulphuret  of  silver,  black  sulphuret  of  silver,  sulphate  of  silver, 
sulphate  of  iron  combined.  ITio  gangue  is  osuEdly  qaai-tz  or  feldspar.  The 
ores  of  copper  are  nsually  the  enlphtu'ets,  principally  gray. 

Nearly  all  the  silver  and  copper  lodes  show  traces  of  gold,  and  placers  have 
been  found  at  many  points,  bot  have  not  proved  suflicieatly  extensive  to  atti'act 
much  attention. 

WMte,  owing  to  Indian  disturbances  and  the  consequent  high  prices,  and  other 
serious  impediments  to  mining  operations,  most  of  the  lodes  in  southern  Arizona 
are  now  temporaiily  abandoned,  no  one  familiar  with  them  doubts  that  some  of 
them  are  valuable,  and  roost  eventually  be  worked  with  profit. 

The  Colorado  Mine. — Tliis  mine,  otherwise  known  as  the  Heintzolmaa, 
(in  honor  of  General  Heintzelman,  United  States  army,  who  was  among  the  first 
of  the  American  owners,)  is  situated  on  the  south  side  of  the  Oerro  Coloi-ado 
mountain,  about  22  njiles  west  of  Tubac  by  way  of  Sopori,  arid  eight  miles 
.  north  of  Arivaca.  The  lode  runs  nearly  noi-th  and  sontb,  and  may  avei-age  22 
inches  in  tliictness.  It  is  about  2,000  feet  in  length,  and  is  distinct  and  separate 
from  the  porphyry  rock  on  botli  ades.  Mr.  Sam.  F.  Biitt<!rworth,  who,  on  behalf 
of  the  owners  in  New  York,  examined  the  mine  Jn  the  winter  of  1863-64, 
reported  as  follows : 

Tbe  principal  ore  in  the  depth  is  silver-copper  glance — containing  nn  average  of  sii  pet 
cent,  of  silver ;  thia  is  accompanied  by  argentiferous  gray  copper  ore,  which  averages  two 
per  eent.  of  silver.    These  minerals  are  very  nnequally  distributed  throngb  tbe  quartz ;  their 

^  j^  greater  or  less  quantity  doterminea  the  value  of  the  ore  ;  at  the  present  level  they 

to  about  seven  per  cent,  of  the  ore  fit  for  reduction,  making  its  value  about  $1S0  per 
vrn  i  uc  a  higher  level  the  ore  contained  fully  30  pei  cent,  of  these  minerals. 

Guido  Kiistel,  who  reported  upon  the  property  at  the  saino  time,  says: 
The  main  shaft,  6  feet  by  12,  well  timbered,  and  furnished  with  substantial  ladders,  is  plabed 
on  the  east  side  of  the  lode,  which  pitching  east,  changes  tbe  inclination  in  the  depb,  so  that  the 
shaft,  which  was  calculated  to  strike  the  lode  at  IfiO  feet  below  the  surface,  may  not  reach  it 
before  400  or  500  feet  depth.  The  distance  from  the  shaft  to  the  vein,  below  the  present  work, 
a  less  tban  30  feet. 

There  are  other  shafts,  and  some  tunnelling  and  diifting,  and  the  depth  of  actnal 
working  is  about  120  feot.     Mr.  Kustel  further  says ; 

The  characteristic  feature  of  (his  mine  is  the  rich  ore  which  shows  everywhere.  The  prin- 
cipal ore  in  the  depth  is  silver-copper  glance,  containing  from  3  to  10  per  cent,  of  silver, 
accompanied  by  argentiferous  graj-copper  ore,  with  from  one  to  three  per  cent,  of  silver.  On 
the  moreor  less  abundant  uppearanco  of  these  two  minerals  in  the  quartz,  the  richness  of  the 
■ore  chiefly  dcpeuds.  The  diattibulion  in  the  quartz  is  very  unequal,  sometimes  in  small  par- 
ticles, and  sometimes  more  massive.  This  last,  representing  the  first  class,  when  selected 
was  formerly  obtained;  about.  30  per  cent,  of  the  whole  mass  of  ore  is  fit  for  reduction;  but 
-at  the  present  level  only  five  to  eit^bt  per  cent.,  so  tliat  over  the  average  of  the  ore  cannot  be 
estimated  much  over  $100  per  Ion.  This  estimation  refers  to  the  vicinity  of  the  main  shall 
for  about  200  feet  in  length.  North  and  soutti  of  this  part,  the  quarts;  prevails,  making  the 
ore  poorer,  ' 

Near  tho  Cerro  Colorado  mine,  and  upon  the  same  property,  are  other  promising 
lodes.     Mr.  Kustel  refei-s  to  one  of  them : 

In  Arivaca,  a  few  hanchred  yards  east  from  the  leai]  mine,  a  quartz  lode,  "  Minn  Blanca," 
is  found,  (discovered  long  ago,)  in  which  rich  silver  ore  occurs.  This  vein  mas  opened  only 
about  nine  fee^  deep,  and  never  further  prospected.  Mr.  Higgings  is  informed  ol  this  mine. 
It  is  very  probable  that  more  good  veins  will  be  discovered  yet  in  the  neighborhood  of  the 
Colorado  mine,  sudi  as  do  not  crop  out.  Till  now  not  much  attention  has  been  paid  to  this 
kincl  of  prospecting.  The  best  mines  in  Santa  Rita  are  those  lately  discovered,  of  which 
no  ontciopping  was  to  be  seen.    This  was  also  the  case  with  the  Heintzetman  lode. 

Kegarding  wood,  water,  and  the  process  for  working  the  ores,  he  says : 

For  about  20  miles  ronnd  Cerro  Colorado  there  is  very  little  wood,  but  snfiicient  to  supply 
alimited  steam  engine  for  hoisting  the  ore.  Water  is  also  scarce.  The  shaft  at  100  feet 
depth  gnve  es  much  water  as  was  reqniredfor  about  100  men  and  animals. 
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If  the  eaine  quality  of  ore  be  found  deeper  in  tlio  Colorado  mine,  and  Ihis  doulitlesa  will  l)e 
tlib  case,  the  amalgamation  in  pans  by  way  of  roasting  cannot  be  recommended  on  account 
of  tlje  copper  wbicJi  woald  enter  tie  amalgam  to  from  600  to  8i)0  per  cent.  The  ameltine  of 
the  first-clasH  ore  cannot  be  introduced  for  waut  of  lead  ores.  Tlie  richest  ore  was  melted 
formerly  wilt  from  200  lo  300  per  cent,  of  leafl  ore.  It  was  procured  from  the  lead  mine  in 
Arivaca.  This  mine,  howerer,  did  not  yield  aa  much  ore  ns  required.  Some  lend  ore  was 
obtained  from  the  Patagonia  mine,  under  condiUons  that  85  per  cefit.  of  the  silver  contained 
in  the  le!w3  ore  had  to  be  returned  lo  the  Patagonia  mice  free  of  cost. 

In  regard  to  the  scarcity  of  wood  or  fuel  generally,  whatever  location  may  be  selected,  it 
appears  that  for  tte  Colorado  ores  and  circumstances,  two  methods  of  reduction  should  be 
adopted:  First,  amalgamation  in  barrels !  and  second,  amalgamation  by  patio. 

The  following  is  a  report  ma<lo  to  the  Sonora  Exploring  and  Mining  Company 
regarding  the  Certo  Colorado  mine  in  1861,  i)y  Colonel  Talcott: 

licport  showing  tlie  guanHtt/  and  value  qf  silver  we  yielded  by  tlie  llemlzelman 
mine,  7iow  disposed  of,  and  where  Utat  on  hand  is  situated  on  the  1st  of  July, 
1860. 

Sold  and  taken  by  purchasers  to  Sonora ■. ...  3,880 

Sent  by  the  company  to  San  Frandsco -. 44, 037 

Sent  by  the  company  to  Cincinnati 1,400 

Smelted  by  the  company J8, 091 

Seduced  by  amalgamation  at  the  Arivaca  works  of  the  company 586,700 

Total  sold  and  reduced 655,008 

Remaining  at  Cerro  Colorado 129,500 

On  hand  at  Arivaca 443,700 

Total  ore  on  hand 573,  SOO 

Total  product  of  the  mine 1,3-28,208 

The  C5.'),008  pounds  sold  and  reduced  yielded  the  company §45,010  28 

Allow  for  ore  00  hand  S90  per  ion - 25,794  00 

Value  of  ore  raised .' 70,804  28 

General  Heintzelman  stated  in  a  letter  from  the  mine,  dated  1858,  that  all  the 
ore  smelted  to  that  date  yielded  $9S0  per  ton.  Herman  Ehrenliorg,  civil  and 
mining  engineer,  wTote  from  Tiibae  in  1859  that  75  tons  smelted  or  leduced  m 
various  ways  yielded  $41,180  in  silvei',  or  an  average  of  $549  pei  ton. 

The  Arivaca  ranch,  upon  which  the  Cerro  Colorado  mine  is  situated,  com- 
prises 17,000  acres,  and  was  famous  in  the  days  of  the  Jesuit  missions  It  is 
thus  described  in  the  report  of  the  enginocj  who  iirst  surveyed  it; 

The  Arivaca  has  much  beautiful  meadow  land,  fine  pasture  on  the  low  surrounding  bills 
for  thousands  of  cattle ;  live  oak  grows  in  the  gulches,  mesqnite  on  the  hills,  and  on  the 
lower  ends  of  the  streams  it  is  thidtly  lined  for  nve  or  six  mites  with  groves  of  cottonwood, 
ash,  walnut,  and  oUier  useful  woods  for  fanning  and  mining  purposes,  m  sufficient  quantities 
to  answer  all  demanijs. 

On  and  near  the  ranch  a  number  of  silver  lodes  have  been  taten  up.  Upon 
the  Euriquetta  some  expensive  machinery  was  erected  several  years  since,*but 
like  that  upon  the  Heiiitzolman  mine  it  is  now  idle.  The  lodes  are  probably 
too  small  to  be  pi-ofitably  worked  until  mining  can  be  conducted  at  less  exponso. 

Sahta  Eita  Mutes. — These  mines  ai-e  located  in  the  Santa  Rita  mountains, 
some  10  miles  east  of  Tubac,  and  50  miles  south  of  Tucson.  Mi-.  Wrightson, 
agent  of  the  company  owning  most  of  them,  thus  refen-ed  to  their  oharacterislics 
in  a  report  made  in  1859  : 

The  ores  of  the  Santa  Eita  mines  are  suited  to  both  enjelting  and  amalgamation.  Thesmelting 
ores  are  those  in  which  there  is  a  large  admixture  of  lead  or  very  rich  aulphuiet  of  silver  and 
copper.     Tile  amalgamation  ores  are  those  where  the  salts  of  silver  and  copper  preilominata. 
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Tbe  Crystal  nnd  tiie  EKcamacion  mines  yie 
Ojero,  and  the  Fullw  mines  yield  ores  ivbic 
llie  Soiero  yields  amalgamatioa  ore- 
Raphael  Pumpelly,  mining  engineer,  made  an  elaborate  report  in  1861,  from 
■which  the  following  extracts  are  taken  ; 

The  veins  of  the  southem  spur  of  the  Santa  Eita  occur  in  a  feldspathjc  porphyryj  charac- 
terized by  the  absence  of  quArtz,  nnd  presence  of  hornhlende.  They  are  not  iBolaled  oc.cur' 
renews,  but,  as  is  nsual  with  true  fissure  veins,  appear  in  ^oups.  Indeed,  the  entire  range 
of  hilla,  from  tbe  point  of  the  Salero  motintaiD  to  the  Santa  Eita  peak,  is  an  extensive  net- 
work of  lodes.  Ibey  dlSer  but  little  in  the  character  of  tbeir  outcrops,  usually  more  or  less 
porous  quartz,  blackeued  with  oxide  of  manganese,  or  reddened  with  that  of  iron.  Frequently 
ereen,  blue,  and. yellow  colorings  betray  Uie  decomposition  prodncts  of  our  argentiferous 
fahlores.  There  is  no  reason  for  doubUng  that  the  great  massofthesearesilverleada,  while 
at  (he  same  ^me  there  is  the  weighty  argument  of  naalogy  in  favor  of  sach  a  supposition. 

The  different  leads  present  a  remarkable  uniformity  of  character.  Having  nearly  all  the 
same  general  direction,  they  also  possess  the  same  combination  of  minerals.  Many  of  them 
have  been  prospected  by  small  shafts,  but  there  are  hundreds  apparently  equally  good  that 

Gila  on  Ojera  Vris. — DirecUon  north  69°  east,  south  71"  west;  inclination  81°.  More 
work  has  been  accomplished  on  this  than  on  any  other  belonging  to  the  company.  The  old 
Qjero  and  tbe  Giia  shafts,  two  frontons  at  the  latter,  and  a  small  prospecting  ebal\  bave  been 
opened  on  it.  In  the  beginning  of  IfiCO  good  ore  was  discovered  in  tlie  outcrop,  andoneioa- 
vating,  a  rich  deposit  of  galena  and  fabi  ore  woe  found. 

Thk  Salero  has  a  different  direction  from  any  known  vein  of  the  district.  Its  course  being 
about  north  35°  east,  its  conUnnation  northeast  must  intersect  that  of  the  Gila.  It  is  well 
defined,  and  presents  every  indication  of  a  good  vein.  It  possesses  a  shaft  69  feet  deep, 
admirably  equipped,  and  timbered  in  a  very  substantial  manner. 

The  Crystal  has  a  direction  of  north  85°  east,  and  is  one  of  the  best  defined  leads  that 
have  been  opened  upon,  A  shaft  34feet  deep  and  !J4  feet  of  fronton  have  beenaflcomplisbed. 
The  ore  is  abuudant,  and  being  ahnost  massive  sulphnret  of  lead,  will  be  of  great  value  in 
smelting.  It  is  associated  with  copper  pyrites  and  sine  blende.  Although  the  lust  named 
mineral  is  an  unwished  for  ingredient,  occasioning  much  trouble  in  the  furnaces,  still  this 
difficulty  can  be  to  sgreat  extent  overcome  by  a  carefnl  separation. 

The  low  yield  of  silver  in  the  crystal  andoubtedly  arises  from  the  absence  of  argentiferous 
fabl  ores,  but  I  do  not  doubt  that  thesowill  make  their  appearance,  and  with  them  an  increase 
in  the  amount  of  silver.  Should  the  ore  continue  .as  abnndant  as  it  is  at  present,  or  should 
there  be  an  increase  in  the  lead  ores  of  other  mines,  it  is  probable  that  the  reduction  works 
would  yield  an  excess  of  lead  and  litharge  over  the  amonnt  needed  for  their  own  nse. 

Thk  Buekaventura  is  one  of  the  most  interesting  leads  belonging  to  the  company.  A 
remarkable  characteristic  of  this  lead  is  the  great  facility  with  which  the  silver  in  its  minerals 
can  be  extracted.  Of  this  the  following  experiments  mill  give  an  idea.  A  trial  was  made 
in  the  patio,  and  from  what  I  can  learn,  from  about  400  pounds  of  average  ore,  20  ounces  of 
silver  were  obtained.  From  another  made  on  good  ore,  (10  pounds,)  1.5  ounce  was  the 
result,  being  at  the  rate  of  336  ounces  to  the  ten 

The  ores  of  the  Santa  Eita  mines  fall  into  two  classes,  lead  ores  and  fahl  ores,  considering 
them  miueralomcallv',  or  into  three,  when  classified  according  to  the  moLallurgical  process 
best  suited  to  uiem  in  this  country. 

1.  Smelting  oi'es ;  galena  and  such  fahl  ores  as  are  too  rich  in  silver  to  be  subjected  to 
other  processes. 

3.  Kefraotory  amalgamation  ores,  containing  a  ceitain  percentage  of  lead,  and  requiring 
to  be  roasted  before  r^ucticn,  whether  this  he  acLomplished  in  the  patio,  the  bacrel,  or  the 
salt  process. 

3.  Ores  containing  rich  fahl  ore,  native  silver,  sulphuret  of  silver,  and  other  simple  or  com- 
plex salts  of  this  metal,  with  little  or  no  lead,  needing  noroasting  for  the  patio,  and  no  magis- 
tral, or  but  very  little. 

Under  tho  firsttwo  heads  come  the  products  of  all  the  mines  excepting  those  of  the  Buena- 
ventura and  Mascasa,  which  fall  almost  entirely  into  the  lest,  division. 

Ifcarly  all  of  the  ores  will  require  a  mechanical  preparation  before  they  can  he  submitted 
to  the  different  processes.  The  more  massive  lead  and  fahl  ores,  with  a  small  percentage  of 
quartz,  need  simply  a  separation  by  band.    Tbe  amalgamation  ores  require  crushing  and 

'  iding,  and  the  majority  of  the  smelting  ores  demand  both  crushing  and  washing  to  free 
n  from  useless  gangue. 
The  old  raaoh  of  Tomacacori,  two  and  a  half  miles  sontb  of  Tuba«,  is  claimed 
by  tlie  company  owning  most  of  tlie  Santa  Kita  mines.  It  was. the  seat  of  a 
Jesuit  mission,  and  the  ruins  of  a  splendid  olmreh  edifice  arc  still  to  be  seenupon 
it.  Water  for  working  the  mines  is  found  at  this  ranch  on  the  Santa  Graz,.and 
at  one  or  two  points  on  the  Sonoita. 
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SorOKi. — The  raflcli  of  Sopori,  a  noted  property,  lies  south  of  the  mission  of 
San  Xavier  del  Bac,  nine  miles  south  of  Tucson,  where  is  a  costly  ctiureh  edifice 
erected  neai'ly  a  hundred  years  since,  and  remarkable  for  its  architectural  sym- 
metry ^ni  beauty.  The  Sopoii  ranch,  through  which  the  Sajifa  Craz  river  nras, 
lias  been  thus  deecribed : 

Besides  tlio  bottom  lands  on  tlio  estate,  which  are  parliallj  wooded,  a  large  portion  is  cov- 
ered with  a  dense  forest,  chiefly  mes<iuit  or  locnst,  {Algarobia  grandutosa,)  while  along  tho 
marginof  the  river  ate  found  cotl«nwood,  sjcamore,  aali,  and  walnut  trees !  hot  tbemesquit 
is  the  timhet  par  txcelicKKc,  on  account  of  the  many  uses  to  which  it  maybe  applied. 

In  the  mountains,  on  the  extreme  eastern  portion  ol  the  estate,  is  pine  timber.  Between 
the  limber  lands  and  the  monntains  are  large  tracts  of  graaing  lands,  unsurpassed  in  tbct  Ter- 
ritory for  Iheir  excellence.  Tliearableportions,  before  referred  to,  though  limited,  areadapted 
to  the  cultivation  of  wheat,  corn,  barley,  and  other  cereals !  and  tfl  the  fruits  and  vegetables 
of  the  southern  States.  On  the  gazing  lands  innumerable  herds  of  horned  cattle,  horses, 
mules,  and  sheep  were  formerly  raiaeii,  when  the  great  haciendas  and  missions' were  In  a 
Nourishing  state. 

The  Sopori  Silvke  Mise,  upon  tlio  rancli  namwl,  Ims!  been  somewbat 
developed  by  a  New  England  company.  la  1859,  Frederick  Brnn>-kei7,  geolo- 
gist and  mining  engineer,  made  the  annexed  reply  to  a  iHtov  dS  iminiiy  : 

neand  ranch  of  Sopori,  in  the  Territory  of  Arizona, 

. i  mine  and  ranch,  from  a  three  years' residenco 

ts  chief  engineer  of  tho  Sonora  Exploring  and  Mining  Company,  at  Cerro 
Colorado. 

I  have  made  several  assays  of  the  ore  from  tho  Sopori  mine  and  found  them  to  yield  from 
10  to  15  marcs  per  cargo.  The  ore  can  bo  treated  successfully  by  amalgamation,  with  the 
barrel  process.  The  mine  is  well  located,  being  near  wood,  water,  and  grass,  the  thre* 
necessary  elements  to  its  successful  development. 

There  is  a  small  (quantity  of  agricultural  land  in  the  vicinity,  and  an  immense  range  of 
excellent  pasturage.  On  the  Santa  Cruz  river,  near  by,  great  forests  of  mesquit  timber  pre- 
vail.   Tiio  mads  are  the  best  natural  roads  in  the  world. 

There  may  be  other  mines  in  ihe  vicinity  of  Sopori.  I  hare  examined  some  outcrops  in  the 
vicinity,  which  proved  to  be  argentiferous  galena.  Gold  has  been  washed  in  this  vicinity 
during  the  rainy  season,  and  is  to  be  found  in  the  Tenajas  mountains. 

Pine  timber  for  building  purposes  can  be  obtained  from  tho  Santa  Bita  mountains,  on  the  , 
east  of  the  Santa  Cruz  valley, 

Sopori  i6  one  of  the  best  locations  in  Arizona  for  mining,  trading,  farming,  and  stock 
nosing.  ■■ 

MoWET  Mikes. — This  wcll-knowii  mining  property  lias  perhaps  been  more 
continuously  aad  successfolly  worked  than  any  upon  the  Sonora  border.  Some 
$200,000  is  said  to  have  been  expended  in  the  purchase  of  the  property,  tho  erec- 
tion of  reduction  works,  bouses  for  laborers,  and  everything  necessaiy  for  an 
estenave  and  pei'manent  establishment,  including  steam  engine  and  mill.  The 
district  is  finely  timbered  and  watered,  and  proverbially  healthful.  Twenty-five 
tens  of  tbe  ore  were  sent  to  Europein  1862.  The  result,  (says  Mr.  JIowtv,)  was  an 
offer  of  =£50  sterling  per  ton  for  the  ore  as  it  ran,  properly  cleaned.  Homo  bars 
of  lead  and  silver  from  the  reduction  works  sold  in  England  at  $200  per  ton, 
and  many  have  been  reduced  at  the  mines,  in  an  "English  cupel  furnace,  to  sup- 
ply silver  for  the  payment  of  cuiTent  expenses.* 

F.  Biertu,  metallui'gist  and  mining  engineer,  wrote  a  report  upon  these  mines 
in  Febraary,  1861,  fi-om  wliicli  the  following  extracts  ai-e  taken : 

Instead  of  finding,  as  T  expected,  barren  mountains,  as  at  Washoe  and  Mono,  I  gazed  on 
beautiful  landscapes  and  a  country  covered  with  trees  of  different  kinds,  with  fertile  lands 
perfectly  watered.  True  it  is  that  the  nearest  neighbors,  the  Apaches,  are  far  from  lieing 
even  equal  to  the  Fatagonians  ;  but  this,  it  seemed  to  me,  could  not  be  a  reason  for  giving 
to  such  a  beoutifol  spot,  which  in  spring  must  be  covered  with  flowers,  so  savage  a  name. 

The  property,  containing  about  500  acres  of  land,  is  situated  10  miles  from  parallel  32°  SO" 

'  All  the  reports  made  upon  this'  mine  are,  in  my  opinion,  to  some  extent  exaggerated,  I 
visited  it  in  JS64,  and  found  that  the  average  of  ores  ranged  at  |:)5  to  S40  per  ton.  The 
lode  averages  about  four  feet  in  thicliness.  The  mino  has  never  paid  expenses,  but  might  be 
made  profitable  under  judicious  and  economical  management. — J.  E.  B.  i^ii-^nlr" 
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north  latitude,  wLicli  forms  tlio  limit  between  Arizona  and  Meiico,  20  miles  from  Fort 
Uuchanan,  14  from  the  town  of  Santa  Crnz,  in  Sonora,  and  at  an  elevation  of  6, 1  GO  feet  from 
the  level  of  the  sea ;  and  a  good  road,  280  miles  in  length,  and  which,  with  a,  little  repair, 
mielit  be  made  excellent,  pfacea  it  in  direct  communication  with  Gnajmas.  By  thia  ronle 
fteiphl  IVom  San  Franciaco  to  tho  mine  does  not  go  beyond  five  cenla  pec  pouotf.  The  mine 
ia  situated  on  the  last  hilla  forming  the  eastern  alope  of  the  Sierra  de  Santa  Crax,  and  is  bonndad 
on  the  Dorlhcaat  by  extensive  pluns  covered  by  iho  mesqnit  and  oak  treeti,  which  roach  the 
line  of  Sonora,  whose  elevated  mountains  rise  in  the  horizon.  Between  these  plains  and  the 
mine  is  to  be  seen  the  Sierra  Espuela,  called  also  Wachuka  mountains. 

The  road  leading  to  the  mine  from  Fort  Buchanan  crosses  a  range  of  hills  and  mountains 
completely  covered  with  oak,  pine,  sycamore,  poplar,  willow,  and  nazleijut.  The  land  and 
lie  bills  around  the  mine  are  covered  with  green  oak,  cedar,  pine,  and  manzauitas.  The 
whole  country  abounds  with  rabbits,  quails,  and  wild  turkeys.  It  is  not  a  rare  occurrence 
to  meet  droves  of  deer  and  antelope,  numbering  from  25  to  30. 

Tlie  principal  lode  of  the  Pal^onia  mine  is  composed  principally  of  argentiferous  galena, 
and  runs  south  65*^  oast.  Its  thickness,  which  increases  as  it  dips  in  the  eartii — now  S3  feet 
in  dopth — is  of  about  three  feet.  Three  smalt  veins,  excessively  rich,  cross  each  other  in  the 
main  vein,  all  running  ip  different  directions.  The  size  of  these  small  veins  varies  from  10 
to  19  inches.  Other  veins,  whose  ontcroppings  are  visible  on  the  top  of  the  hill,  and  which 
run  in  a  parallel  direction  at  a  great  distance,  will,  according  to  all  probabilities,  be  met  with 
as  the  working  of  the  mine  proceeds.  The  galena  of  the  principal  vein  contains  a  small 
quantity  of  copper  and  arsenic.  It  seemed  to  me  that  I  detected  appearances  of  Einc,  but  I 
had  no  rneans  to  ascertain  the  fact.  An  assay  of  the  different  ores  has  given  results  varying 
from  ISO  to  $706  in  silver  per  ton,  and  np  to  62  per  cent,  of  lead.  Their  reduction  is  oi  the 
utmost  facility. 

Guido  KUsl^l  sent  tlie  following  condensed  report  upon  the  MowTy  mine  from 
San  Fmncisoo  to  New  York  by  tolegrapL,  in  April,  1864  : 

The  lode,  which  is  over  14  feet  wide,  runs  east  and  west,  between  limestone  and  granite- 
like porphyry.  It  consists  of  sulphurets  ajid  carbonates  of  lead  in  manganese,  often  pure, 
conlaiam^  iron,  frequently  in  large  chambers.  Its  great  advantage  is  the  presence  of  iron, 
manganese,  lime,  and  lead,  so  that  the  necessary  fluxes  are  in  the  ore  in  abundance.  The 
greatest  depth  worked  is  J80  feet.     There  are  four  galleries. 

The  present  style  of  furnaces  and  system  of  purification  are  moreliko  waste  than  rational 
working.     Nevertheless,  these  furnaces  paid  all  expenses,  with  120  men  employed. 

The  present  expense  of  working  six  tons  per  day  is  f  15  per  ton.  Tliere  are  many  thou- 
___j  ■-  jg„f  j^f,-^  o„j  [n  front  of  the  main  sliaft,  half  of  which  is  fit  for  melting  after  very 


Wood  is  abundant.    Live  oak  costs  $1  T5  a  cord. 

With  fnrnaces  four  feet  square  and  tea  leet  high,  and  with  proper  treatment,  more  silver  at 
less  expense  could  be  exti'acted.  The  best  ore  produces  $350,  the  poorest  S50  per  ton.  But, 
even  reckoning  mining  and  reduction  at  $30  per  ton,  facts  and  calculations  show  that  the 
net  profits  of  one  day's  work  of  20  tons  will  be  S1,2S0.. 

A  statement  from  Mr.  Mowry,  lat«r  in.  1S64,  says  tlie  lode  1ms 
Much  increased  in  width  and  richness  at  the  great  depth  of  over  200  feet.    The  vein  otlen 
spreads  out  into  chambers  of  pure  ore  of  great  size,  no  gangue  appearing  between  the  side 
walls.    Two  peons  have  taken  out  JO  tons  of  rich  ore  in  one  day's  work. 

Olive  Mike. — Half  a  mile  west  of  the  Mowry  mines  is  the  Olive  lode,  of 
argentiferous  galena.  Three- shafts  of  30  feet  each  have  been  sunk  in  it,  and 
the  lode  shows  a  width  of  14  inches.  The  ore  worked  to  this  time  has  given 
from  $50  to  $100  per  toil. 

San  Astonio  Mms. — This  mine  ia  distant  ahout  sis  miles  southwest  of  the 
Mowry  mines.  It  was  discovered  in  1S62,  and  hae  been  worked  to  some  extent 
Its  ores  are  described  as  carbonates  and  sulphides  of  lead,  the  latter  oocraring 
in  segregations. 

The  veins  in  which  these  ores  are  found  is  composed  of  decomposed  gamot,  followed 
along  some  portions  of  its  line  of  strike  by  limestone,  bounded  by  a  country  formation  of 
feldspathic  and  granetic  porphyry.  This  vein  varies  on  the  surface  flom  a  few  feet  to  13  or 
14  feet  in  width. 

Tlie  Empire,  the  Eagle,  the  French,  and  the  La  Esperanza  silver  lodes,  in 
the  same  vicinity,  have  been  snfficiently  opened  to  denionsti-ate  the  existence  of 
argentiferous  galena  in  quantities  and  of  a  grade  that  may  eventuallyt  nay. 
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Thr  Gualota  lodo,  four  miles  west  of  the  Mowry  mines,  is  a  lode  varying 
from  one  to  six  feet  in  width  on  the  surface.  At  the  bottom  of  a  shaft  of  60 
feet  there  is  a  vein  of  metal  three  feet  wide.  The  ore  is  chiefly  siilphnrets  of 
silver,  and  there  are  traces  of  gold. 

The  Fkbsmal  lodes  are  aboat  GO  miles  west  of  Tubac,  in  the  Baboquivori 
range.  The  country  Js  very  rough  and  broken.  At  places  wood,  water,  and 
grass  may  be  had,  thongh  generally  scarce.  The  ores  are  sulphureta  of  silver, 
and  argentiferous  galena,  black  and  brownish  ores.  The  chief  lode,  called  the 
Prieta  or  Ajax,  has  bold  croppings,  and  is  at  places  10  Ifeet  in  width.  The 
lode  lias  been  traced  for  six  miles.  Twenty  tons  of  the  surface  ore,  reduced  by 
the  Patio  process,  gave  $30  to  the  ton  the  poorest,  and  $45  the  best.  The 
size  of  this  vein,  (although  it  is  not  so  rich  as  others  already  discovered,)  with 
some  facilities  for  working,  will  probably  roake  it  valuable.  Three  other  veins 
have  been  worked  in  the  Fresnal  district,  (so  called  from  an  old  town  now 
abandoned,)  viz :  the  Colorado,  and  two  not  definitely  named.  Ore  from  the 
Coloi-ado  yielded  $75  to  the  ton. 

The  Oababi  Mines  are  in  a  district  some  75  miles  northwest  of  Tubac,  in 
the  Cababi  monntaims.  The  veins  are  not  large,  but  are  moderately  rich. 
The  ores  are  of  silver  in  sulphurets,  (amalgamating,)  and  have  thus  fw  been 
reduced  by  the  Patio  process  only.  The  Picacho  mine,  sometimes  called  the 
Padreas  mine,  has  a  vein  about  three  feet  in  width.  It  has  been  worked  for 
many  years,  and  the  average  yield  of  the  ores  has  been  about'$80.  It  is  esti- 
laated  that  the  present  owner  has  extracted  $50,000.  Mexican  labor  only  has 
beeen  used.  The  Tajo,  the  Providencia,  the  Tiger,  the  Cobriza,  the  Cokespa, 
and  the  Bahia  mineB,in  the  immediate  vicinity  of  the  Picacho,  are  well  spoken 
of.  Some  50  tons  of,  the  Oobriza  ore,  (selected,)  sent  to  Enrope  via  Gnaymas, 
and  reduced  by  the  Ijest  process,  brought  $550  per  ion  in  silver  and  copper. 
Eight  tons  of  selected  ore  from  the  Picacho,  sent  at  the  same  time,  yielded 
$1,200  to  the  ton.     Mr.  Pnmpelly  says  of  the  Cababi  lodes : 

Tho  Teios  which  I  observed  occur  in  a  qtiarteiferous  porphyry  and  in  an  amygdaloid  roclt. 
This  latter  bits  a  brown  compact  base,  coDtaining  numerous  adeular  cryetals  of  tviclinit 
feldspar,  and  calcareous  spar  in  impregnations  and  small  threads.  Cavities,  some  filled  with 
(juavtz  and  others  with  delessite,  are  freqnent. 

A  great  number  of  veins  of  quartz  and  barjtos  occur  in  these  two  formations,  the  latter 
Bepminff  to  prefer  tho  amygdaloid  rock.  One  vein  of  barytes,  containing  a  "bonanza"  of 
sulphuret  of  silver,  was  found  and  worked  by  the  Mexicans,  and  several  specimens  of  heavy 
spar  associatbd  with  silver  glance  from  various  localities  were  shown  me. 

The  Fi-esnal  and  Cababi  mines  we  in  the  countiy  of  the  Papago  Indians,  a 
branch  of  the  Piraas,  who  have  always  been  friendly  to  the  whites.  Hence 
operations  upon  the  mines  have  not  necessai'ily  been  interrupted.  Mexican  and 
Indian  laboi'  may  bo  had  at  from  $15  to  S30  per  month,  and  provisions  may  be 
broaght  from  Sonora  at  loW' rates,  floiu.'  seldom  costing  over  four  cents  per  pound. 
While  water  is  scarce,  there  is  sufficient  for  mining,  and  in  the  shafts  of  the 
Picacho  lodo  there  is  now  so  much  that  pumps  are  needed. 

At  Quijota,  west  of  Cababi,  are  gold  placers  (dry  washings)  long  worked  by 
the  Papagoes,andnowwoTked  by  them  and  at  times  by  Mexicans,  with  consider- 
able profit.  Large  pieces  of  fine  gold  have  been  extracted,  and  the  gold  gen- 
erally is  coarse. 

SiEEaiTi  Mines. — These  mines  are  in  the  Sieiiiti  mountdns,  about  30  miles 
northwest  of  Tubac.  They  are  of  ai'gentiferous  galena.  Work  has  been  done 
upon  the  Benton,  Belcher,  and  other  lodes.  There  is  an  old  gold  placei-  at  the 
west  end  of  the  mountains,  long  worked  by  Mexicans.  In  the  vicinity  is  ail 
abundance  of  water  and  oak  timber,  and  some  gold  placers  worked  before  tho 
discovery  of  gold  in  California. 

Ajo  Mikes. — These  copper  mines,  sometimes  called  the  AHzona  mines,  are 
situated  northwest  of  the  Cababi  mines  about  GO  miles,  and  40  miles  south  of 
tho  Gila  river.     The  ores  are  principally  of  red  oxide,  malachite  of  copp^j,  ^^^  n  [  (^ 
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gray  snlphurets.  A  number  of  veine  liave  been  opened,  and  the  mines  were 
steadily  worked  for  three  years.  The  ore  was  cairied  to  Tort  Yuma  and  thence 
shipped  to  San  Francisco,  to  Swansea,  and  to  Boston,  A  sliipnient  of  30  tons 
of  the  red  oxide  ore  sent  to  Swansea  sold  for  $360  per  ton,  and  is  sdd  to  have 
been  the  richest  copper  ore  of  the  class  ever  received  there.  Work  was  sus- 
pended upon  these  mines  chiefly  because  of  the  lack  of  water  on  the  desert  road 
to  Fort  Yuma. 

Santa  ItosA  Mines. — About  50  miles  west  of  Tucson,  near  the  road  from 
Cababi  to  Maricopa  Wells,  are  some  copper  lodes,  with  indicatinns  similar  to 
those  of  the  Ajo  mines, 

Apache  Pass. — Sonth  of  this  well-known  pass,  on  the  overland  mail  route 
to  New  Mexico,  a  number  of  lodes  have  been  located  by  soldiers  and  others, 
bnt  little  work  has  been  done. 

Mines  neab  Tucson. — In  the  vicinity  of  Tucson  lodes  are  not  so  numerona 
as  about  Tnbac  and  tlie  Sonora  line,  bnt  a  number  have  been  taken  up. 

Lee's  Mine,  IS  miles  due  west  from  the  town,  shows  a  vein  two  ami  a  half  feet 
wide,  of  silver  sulphurets  and  galena.  Somo  of  the  oro  worked  in  an  arrastm 
has  given  a  retmn  of  $150  per  ton,  and  considerahle  worlt  has  been  done  upon 
the  mine.  Five  hundred  pounds  of  ore  lately  smelted  yielded  90  ounces  of 
silver. 

La  Fas  Mine,  near  Loo's  ndno,,  is  of  a  similar  character  and  has  a  shaA  of 
about  100  feet.     About  25  tons  of  the  ore  have  been  smelted. 

Spanglee  Mine,  some  six  or  eight  miles  southwest  of  Tucson,  is  a  copper 
lode  upon  which  some  work  has  been  done. 

VicTOBiA  Lose  is  about  16  miles  southwest  from  Tucson.  Ten  tons  of  tlie 
ore  (copper)  were  lately  taken  out,  and  a  part  of  the  same  has  been  shipped  to 
San  Francisco  via  Gfuaymas  for  a  working  test.  The  vein  is  some  10  feet  in 
width.  Fom-  tests  of  the  oi-e  in  small  quantities  have  iDtmiied  a  yield  of  45, 
71i,  73j,  and  74j  per  cent. 

San  Pedko  Lodes. — The  district  of  the  San  Pedro  river  is  chiefly  noted  for 
its  fine  agri^'wltural  lands,  but  several  promising  lodes  have  been  found  in  it.  It 
lies  eaat  from  Tucson  some  25  mil^.  Mr,  Pumpelly  draciib^  the  ores  as  tetra- 
hedite  and  masrive  copper  glance,  cont£uning  copper  pyrites,  with  quartz  and 
baiytea  for  ganguo  from  the  San  Pedro  vein,  and  galena  with  iron  pyrites  fi-om 
the  St,  Paul  vein.  The  San  Pedro  river  furnishes  an  abundance  of  water  for 
all  purposes. 

At  the  Cafion  d'Oro,  on  one  of  the  roads  from  Tucson  to  the  San  Pedro,  are 
gold  placers  which  are  occasionally  worked,  and  seldom  without  affording  fair 
wages.     There  are  evidences  of  work  done  upon  them  in  years  past, 

Maeicopa  Lode. — This  lode,  sometimes  called  Gray's  mine,  dtuatcd  about 
70  miles  north  of  Tucson  and  four  miles  south  of  the  Gila  liverj  is  considered 
ono  of  the  best  copper  deposits  in  southem  Arizona.  Mr.  Gray  thus  described 
the  vein  in  a  general  repoi't,  made  in  1860 : 

Tbe  formation  of  tha  district  is  prtmilive,  chiefly  granite  and  Eienite,  witb  netamorpbic 
and  aedimeutary  rocks,  and  iujected  dikes  of  trap  and  quartz. 

Tlie  lode  was  traced  and  measured  1,600  feet,  baving  a  width  of  from  8  to  12  feet  plainly 
marked  by  its  walls  and  .out-cropping  ore.    The  veinstone  is  quartz;  with  seam      1 
tiferous  cepper  ore,  at  tbe  surface  a  few  incbeaii'ide,  but  which  at  six  feet  down    pp  a  ly 

solid,  coreiing  the  greater  part  of  the  lode. 

Tho  copper  glance  and  gray  ore  predominate,  though  at  top  ibe  carbonates  S  1  t 
were  intermiied.  A  branch  vein  showB  itself  near  tho  place  of  greatest  develop  t  H 
it  traverses  an  elongated  bill,  intersecting  it  lengthwise,  and  protruding  abov  th  rf 
from  one  end  of  the  bill  to  the  other,  a  distance  of  7pO  feet,  Tbe  bill  la  m  to  125  fee  h  gh 
than  the  valleys  and  ravines  surrounding  it,  and  slopes  for  half  a  laile  in  the  di  tj  n  i  th 
lode  to  tho  west,  when  the  ground  doaoends  northward  towards  the  Gila  6t  a  rat  f  50  feet 
,'to  tbe  mile. 

The  course  of  tbe  lode  is  very  regu 
south  of  true  west.  The  dip  is  to  tb 
vertical  as  far  as  could  be  observed 
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The  elevittion  of  thr  Msricopa  mhie,  determinod  by  me  with  a  fine  cistern  barometer,  is 
3,:T78fe6tuljove  the  level  of  Xho  sen,  and  1,497  feet  hiKlier  than  our  camp  established  on  the 
Gila  river  six  miles  off,  Eelected  as  o  geod  site  for  Bmelting  works. 

W.  B,  Hopkins,  civil  engineer,  in  connection  with  the  same  report,  epeats  as 
follows : 

feet,  about  east  and  west;  aleo,  three  other 
wide  on  the  surface. 

The  shaft  we  have  commenced  is  on  the  main  lode,  and  on  a  hill  that  rises  from  60  to  100 
ftet  above  the  surrounding  galleys.  It  is  now  geven  feet  square  and  six  feet  deep.  The  om 
is  increasing  in  richneaa,  and  the  veins  widening.  The  vein  containinsf  the  copper  glance, 
specimens  of  which  you  will  receive,  is  now  SO  iacbes  wide,  anti  oecnpiea  the  south  aide  of 
iho  lode.  Next  to  this  comes  gray  and  green  ores  and  the  red  oxide  of  copper.  The  lode  is 
now  occupied  with  the  ore,  so  that  nearly  all  that  is  thrown  out  goes  into  (he  pile  to  be 
smelted. 

The  dip  of  the  lode  isnowsiightly  to  tbe  north,  and  we  suppose  that  it  will  run  into  another 
lode  25  feet  nortb  of  it,  and  form  a  wider  bed  of  ore  (ban  we  now  find. 

Wo  would  express  toyouour  eonfideucein  theextreme  riehnesaof  the  mine,  both  from  out 
own  obsetvalion  and  ihe  opinion  of  experienced  miners  throughout  ibis  section  of  country. 

We  find  the  water-power  on  the  river  abundant.  Meaquit  is  in  sufEcient  qnan^ties  to 
furnish  charcoal,  which  is  of  the  best  quality. 

Frederick  Bnmckow,  assayer  and  mining  engiiieor,  made  a  report  in  January, 
18G0,  upon  some  selected  specimens  from  this  mine,  fi-om  which  this  exti-act  is 
taken : 

The  specimens  consisted  of  tto  outcrop  ore  of  a  powerful  vein,  and  bear  the  unmistakable 
signs  of  a  true  vein.  *         '  As  commonly  by  all  out«rop  ore,  so  here  carbonates 

and  silicates  make  tbeir  appearance,  while  tlie  main  boSy  of  the  vein,  to  some  extent  below 
the  surface  probably,  will  consist  in  general  of  gray  sulphnret  of  copper  and  other  ores  which 
already  in  large  quantities  appear  upon  the  surface.  »  »  j  divided  tho  ores  iuto 
different  classes,  and  assayed  them  accordingly. 

1.  Fabi  ore,  (TennantiO  mixed  with  carbonate,  contained  to  the  ton  50  per  cent,  copper 
and  104  onnces  silver. 

2.  Gray  snlphuret  coutainiDg  to  tho  ton  60  per  cent,  copper  and  93  onnccs  of  silver. 

3.  Silicate  of  copper  cont^ning  20  to  25  per  cent,  copper,  and  20  to  25  oaucea  of  ailvor  to 
Ihelen. 

4.  Carbonate  of  copper  containing  25  to  50  pec  cent,  copper  and  only  a  (race  of  silver ;  ns 
carbonatea  and  silicates  are  secondary  formation,  alarge  yield  of  ailver  could  not  be  expected. 

The  ore  of  this  vein  would  be  the  cheapest  and  quickest  way  to  reduce  in  a  blast  iurnaee, 
and  run  into  copper  ingots,  which  could  be  shipped,  and  afterwards  be  atripped  of  their  silver. 
Iron  crushers  forbreakiug  the  ore,  as  well  as  tue  necessary  blast,  could  bodriven  by  water- 
power,  of  which  there  is  at  tho  Rio  Oilo  any  abundance. 

General  bemaeks  oh  sodthbrn  Arizona. — The  foreffotog'  reference  to 
tie  principal  mining  localities  in  southern  Arizona  will  show  uiat  the  country  is 
pre-eminently  mineral  bearing.  In  most  places  there  is  a  tolerable  supply  of 
mesquit  timber,  but  water  is  scarce.  The  grazing  is  generally  excellent.  A 
great  need  of  southern  Aiiaona  is  a  port  upon  the  Gulf  of  California,  and  it  has 
long  been  the  ardent  hope  of  the  people  that  either  Guaymaa  or  Libertad  would 
be  secured.  While  the  roads  are  for  the  most  part  good,  tho  distance  from  Fort 
Yuma,  the  nearest  American  port  at  pi-esent,  is  so  gi-eat  as  to  involve  large 
eKpenso  in  the  transportation  of  machineiy  and  such  supplies  as  are  not  pro- 
duced in  tho  country. 

Enough  has  been  done.to  show  that  some  of  the  lodes,  if  not  remarkably 
rich,  are  sufE.ciently  so  to  pay  well  when  they  can  bo  worked  ata  reasonable  oat- 
lay,  and  as  the  Apaches  are  overcome,  and  the  agricultural  lands  are  safely  cul- 
tivated, mining  operations  will  probably  be  renewed. 

It  is  a  well-authenticated  fact  that  until  the  uprising  of  the  Apaches,  (about 
1780,)  many  of  the  silver  mines  of  that  part  of  northern  Sonera,  now  consti- 
tuting southern  Arizona,  were  worked  with  remimerative  results. 

Should  a  railroad  from  the  Kio  Grande,  or  from  the  Gulf  of  California,  be 
extended  over  any  one  of  the  easy  routes  to  southern  Arizona,  the  oountiy  wonld 
be  made  an  attractive  mineral  region,  and  would  soon  be  well  populated.  Tho 
principal  streams  are  tho  Santa  Cruz,  the  Sonoita,  the  San  Pedro,  and  the  Gila. 
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SECTION   III. 
COLORADO    RIVER. 

The  vallfty  of  tliis  great  river,  "  the  Mississippi  of  tic  Pacific,"  may  justly  be 
considered  one  of  the  natural  divisions  of  Aiizons,.  Ascending  the  river  from  its 
mouth  it  is  a  distance  of  150  miles  to  Fort  Tnma,  where  the  mineral  district  may 
be  said  to  begin.  Opposite  to  the  fort,  on  the  Arizona  side,  is  the  town  of  An- 
zODa  City.  The  Gila  road  to  Tucsod,  and  across  the  Territory  to  New  Mexico, 
begins  at  this  place,  and  the  snpplies  for  the  military  of  sonthem  Arizona  ai-o 
forwarded  from  here,  coming  from  San  Francisco  via  the  Gulf  of  California. 

Up  the  Gila,  some  20  miles  from  the  Colorado,  gold  placers  were  discovered 
in  1858,  and  caused  some  excitement.  A  traveller  passing  at  that  time  says  lie 
saw  $20  waslied  out  of  eight  shovelsfull  of  dirt,  and  this  in  the  njdest  manner 
by  an  unpracticed  hand.  The  diggings  are  in  the  sand-hills  half  a  mile  or  more 
from  tlie  river,  too  far  to  carry  water  by  hand,  and  as  by  dry  washing  but  ^1  or 
$2  a  day  can  be  made,  they  are  now  for  the  most  part  abandoned.  Occasionally 
a  strike  is  made  by  Indians  or  Mexicans,  and  $20  to  $30  secured  in  a  day.  Old 
cesidonts  of  the  Colorado  and  Gila  mining  dietiicts  give  it  as  their  opinion  that 
with  water  conducted  to  the  plaeers  they  would  pay  well.  A  company  organized 
in  1860  for  this  purpose  sent  some  machineiy  to  Gila  City,  but  subsequently  gave 
up  the  enterprise. 

The  first  mining  district  of  note  on  the  Colorado  is  some  40  miles  above  Ari- 
zona City  by  the  river,  and  known  as  the  Eareka  district.  The  ores  are  chiefly 
argentiferous  galena,  contmning  from  20  to  30  per  cent,  of  silvei\  There  is  also 
a  show  of  gold.  The  lodes  are  in  the  moiuitain  ranges,  and  dtnated  at  from  1 
to  SO  miles  east  from  the  river- bants.  They  may  be  i-eached  by  trails.  Generally 
travel  is  difficult  in  that  region,  owing  to  the  nigged  nature  of  the  country,  lint 
few  of  the  lodes  taken  up  in  the  first  excitement  (1862)  have  been  developed. 
Of  those  upon  which  work  has  been  pei-fonued  the  Buena  Vista  promises  well. 
The  width  of  the  lode  in  the  main  slmft  (wHch  is  60  feet  deep)  is  about  five  feet. 
Some  of  the  ore  submitted  to  a  working  test  gave  a  yield  of  $60  in  silver  to  the 
ton.  The  Bronae,  the  Margarita,  and. the  Vernon  lodra  yield  ore  of  the  same 
class  and  value.  The  country  rock  is  granite  and  slate ;  the  silver  veins  are  in 
pink  and  white  quartz.  Copper  indications  are  numerous,  and  it  is  supposed  that 
deposits  of  that  ore  exist  here  as  well  as  further  up  the  river. 

Silver  Distkict,  on  the  Colorado,  north  of  the  Eureka,  has  some  well- 
defined  veins  capped  with  what  the  minei-s  call  "dry  bone,"  containing  consider- 
able zinc.  The  distiict  has  been  but  little  prospected.  Most  of  the  lodes  located 
ore  from  three  to  four  miles  from  the  river.  Upon  one  a  shaft  was  sank  to  the 
depth  of  25  feet  before  reaching  metal,  when  a  good  quality  of  lulver  and  lead 
■ore  was  discovered. 

^Castle  Dome,  50  miles  above  Arizona  City,  is  a  well-known  mining  distiict, 
■so  called  from  an  isolated  mountain  bearing  a  close  resemblance  to  a  dome.  The 
lodes  are  in  a  range  of  mountwns  frem  15  to  30  miles  back  of  the  river,  but,  as 
in  the  Eureka  district,  they  are  not  very  eaeyof  access,  and  water  is  exceedingly 
scarce.  A  number  of  lodes  have  been  claimed,  and  several  companies  organ- 
ized in  San  Franoiseo  for  their  development.  Those  opened  are  from  a  foot  to 
live  feet  in  width,  and  well  defined. 

Professor  Blake  states  that  the  ores  of  Castle  Dome  are  argentiferous  galena, 
in^a  vein-stone  of  floor  spar,  and  that  they  oonta,in  30  to  40  ounces  of  silver  to 
the  ton. 

Mr.  Sage,  one  of  the  principal  owners  in  this  district,  furnishes  an  estimate  of 
what  he  believes  the  true  valne  of  the  ores  to  be  in  Sail  Francisco,  and  what  the 
expeas'e  will  be  provided  the  mines  can  iie  made  to  produce  regulaiiy  a  large 
quantity  of  ore: 
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Price  of  60  per  cent,  ores  per  ton S'*  00 

Ciistle  Dome  ores  are  75  ounces  ot  lead 12  50 

Add  75  ounces  of  silver  per  ton 75  00 

Giving- for  value  of  ton  of  ore  in  silver  and  lead 137  50 

Deduct  freight  to  San  Fcancisco : Sl5  00 

Deduct  carting  to  the  river 10  00 

Deduct  mining  and  sacking ,...      10  00 

US  00 


i 


leaving  a  profit  per  ton  of lOd  50 

Mr.  Gird,  another  owner,  values  the  ores  at  60  per  c«nt.  worth  #40  in  silvur  to 
the  ton;  making — 

The  value  of  a  ton  of  ore $90  00 

He  allowiifor  mining  and  sacking $12  00 

Carting  to  the  Colorado  river ]5  00 

Freiglit  thence  to  San  Fiancisco 18  00 

Learing  a  profit  per  ton  of 45  00 

The  bottoms  and  ravines  furnisli  Cottonwood,  mesqnit,  and  ironwooci,  but  not 
in  sufficient  quantities  to  supply  fuel  for  reduction  works  npon  a  large  scale,  and 
hence,  as  most  of  the  Colorado  river  ores  are  such  as  require  a  smelting  process, 
it  will  pi-obably  be  found  most  profitable  to  ship  them  to  San  JJVancisco.  Lately 
a  price  has  been  offered  in  that  city  for  lead  ores  from  the  Eureka  and  Castle 
Dome  districts  which  is  sufficient  to  warrant  their  shipment  even  at  the  present 
rates  of  transportation. 

In  the  Weavee  District,  next  above  the  Castle  Dome  dietiiot,  the  alrer 
lodes  are  much  of  the  same  character.  Those  of  copper  are  quite  proroisJBg. 
Of  these  the  Colorado  has  a  fain-eputation.  Itisthnadesci'ibedbyMr.  Henaan 
llhrenberg,  a  good  authority  : 

This  mine  is  located  on  the  east  bank  of  the  Colorado  river,  in  tLe  Territory  of  Arizona, 
nine  miles  south  of  La  Pan,  and  about  eight  miles  east  from  the  river.  The  outeroppings 
are  very  heavy,  and  may  be  traced  for  a  mile  by  bonds  or  isolated  outbreaks  of  quartz  mat- 
ter stained  with  carbonates,  intermitted  with  copper-glance.  The  Coloradoappcara  more  like 
a  mighty  interatratified  deposit  of  gneiss  and  metamorphic  slalea  in  which  it  occurs,  forced 
to  the  surface  by  an  eruptive  mass  of  rock  that  breaka  fortli  west  of  the  crdppings.  Future 
developments  may  prove  this  appearance  to  be  deceptive,  and  that  at  a  greater  depth  the  vein 
will  have  a  groater  dip,  becoming  more  vertical,  and,  in  place  of  following  the  stratification, 
break  through  them  like  a  true  fissure  vein.  It  is  immaterial,  liotvever,  to  which  claiss  of 
mineral  depoaits  the  Colorado  belongs.  If  an  in  terstratified  deposit,  or  nearly  horizontal  vein, 
its  great  extent  and  width  on  the  aui'face  and  the  rich  ores  it  eoulains  speak  extremely  favor- 
able for  its  becoming  a  lasting  andextromeiy  valuable  mineral  deposit.  Many  a  great  copper 
deposit,  like  those  of  Talhua  and  Mansfield,  which  have  been  worked  for  centuries,  with 
immense  succesa,  are  of  a  similar  description,  dJEfering,  perhaps,  in  the  formation  which 
encloses  them  being  younger  and  less  diaturbed  by  ernptive  forces.  The  ore  already  taken 
out  may  be  divided  into  three  qualities^thc  first  should  yield  from  40  to  70  per  cent,  in  cop- 
per, carrying  with  it  a  large  quantity  of  silver ;  the  next  grade  will  give  tiom  30  to  50  per 
cent,  in  copper  alone ;  the  third  grade  contains  free  gold  rouging  from  $30  t6  {100  per  ton. 

A  shipment  of  the  Colorado  ore  was  made  to  Richardson  &  Company,  Swansea; 
Their  retmn,  dated  January  17,  IS67,  'gives  a  yield  of  30|  per  cent,  in  copper, 
with  68  ounces  of  mlver  to  the  ton.  They  say  they  are  ready  to  pay  =660  ster- 
ling per  ton  for  such  ore. 

The  next  district  is  that  about  the  town  of  La  Paz,  and  bears  the  same  name. 
It  was  firat  explored  in  the  Coloi^ado  gold  excitement  of  1863,  and,  indeedj  little 
was  known  of  the  mineral  resouraes  of  the  Colorado  valley  until  that  year.,  Mr, 
A.  McKey,  member  of  the  teiTitorial  legislatm-e  from  La  Paa,  has  fiu-nished  tlie 
annexed  account  of  the  discovery  ot  the  placers  which  caused  tlie  upbuilding  of 
La  Paz,  now  a  place  of  considerable  importance,  and  a  favoiite  sliippieg^miQlp 
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for  g'ooi^s  fill'  Geiilral  Arizona;  Presctitt,  tie  capital  of  tie  Territory,  ieing  at  a 
distance  of  less  than  200  miles  in  the  interior,  and  Wictenburg  at  a  distance  of 
but  a  little  more  than  100,  over  remarkably  good  roads: 

Captain  Paulina  Weaver,  and  otliers,  in  the  month  of  Jannary,  1863,  were  trappin^on 
ttie  Colorado  river,  and  at  times  wonld  eCraj  off  into  the  monntaina  for  the  purpose  of  pros- 

SeeHng  for  pjld.  They  had  discoverea  what  wita  then  named  and  is  still  called  "El  AroUo 
B  la  Tenaja,"  which  is  about  two  miles  north  from  El  Campo  Ferrfi,  and  about  seven 
milea  east  from  ha  Fax.  In  this  gulch  they  had  diacovered  gold  in  Btnall  quantitias,  and 
had  taken  two  or  three  dollars'  wortb  out,  which  Captain  Weaver  kept  in  a  goose-qni!!. 

Soon  after  tliis  discovery  Weaver  visited  Fort  Yama  and  eibibit<d  what  gold  he  liad. 
This  evidence  of  the  existence  of  a  commodity  ao  mneh  sought  for  in  this  country  convinced 
others  that  gold  might  be  fonnd  in  quantises  by  hnutiug  for  it.  Don  3ob6  M.  Redondo 
having  heard  of  the  discovery,  at  once  set  out  to  visit  the  newly  found  "El  Dorado"  in  com- 
pany with  several  others.  He  arrived  a  few  days  afterward  at  the  camp  of  Captain  Weaver, 
wbo  pointed  ont  to  him  and  bis  party  the  particular  gnlcb  from  which  he  had  taken  the  gold. 
After  a  short  examination  of  this  place  the  party  set  ont  in  different  directions  to  discover,  if 
possible,  somethiofT  which  would  pay  to  work,  and  tbe  extent  of  the  placers.  Within  less 
than  a  mile  from  Weaver's  camp,  sonlh,  Eedondo  took  a  pan  of  dirt  to  prospect,  and  when 
he  bad  dry-washed  it,  to  the  astonishment  of  himself  and  the  party  with  him,  be  fonndtlat 
^ebad  one  "chispa'"  which  weighed  two  ounces  and  one  dollar,  besides  other  small  pieces. 
Others  of  his  party  fotmd  good  prospects,  but  none  of  the  company  had  come  for  anythinj; 
more  than  to  ascerlMn  the  truth  or  falsity  of  the  reported  glad  tidings,  and  therefore  were 
not  prepared  to  remain  and  work  for  want  of  ttie  necessary  provisions  and  tools,  but  were 
compelled  to  return  to  La  Laguua,  a  settlement  some  twenty  miles  above  Fort  Tuma,  on 
tbo  Arizona  side  of  the  Colorado.  After  their  arrival  at  La  Lagnna,  and  report  of  what 
they  had  discovered,  a  party  of  40  persons  prepared  to  visit  the  new  mines.  Aft«r  their 
arrival  in  the  placers,  about  the  middle  of  February,  1863,  discoveries  were  made  almost 
daily,  until  it  was  known  that  every  gulch  and  ravine  for  twenty  miles  oast  and  sonth  was 
rich  with  gold.  Ferrli'Camp,  Campo  en  Medio,  American  Camp,  Los  CboUos,  La  Plomosa, 
and  many  other  smaller  places,  all  had  their  rich  diggings,  but  the  discovery  made  by  Juan 
Forrj,  of  the  Ferri  gnlch,  was,  without  doubt,  the  most  valuable  of  any.  Very  soon  the 
knowledge  of  Ibese  discoveries  spread  to  Sonora  and  California,  and  people  began  to  poor  in 
from  all  points,  and  continued  to  come  until  they  probably  nnmbered  tiiieen  hundred.  This 
population  was  maintained  to  a  greater  ot  less  extent  nntil  the  spring  of  1864,  when  the 
apparent  exhaustion  of  the  placers  and  tbe  extreme  hi^  prices  for  provisions  caused  large 
numbers  to  leave.  The  discovery  of  the  Weaver  and  walker's  diggings,  in  the  year  18tia, 
drew  away  many  of  the  miners  from  these  placers. 

Of  the  yield  of  these  placers,  anything  like  an  approximation  to  the  average  daily  ai 
. I. __!._.  —  ._> ..■..>..  1  _ ._     -i^  ...  3 ..  3.    t' juii^g  pgr , 

Don  Juan  Ferrfi 
le  nugget  from  hisclum  which  weighed  47  onnces  and  six  dollars.  Another  party  found 
a  "chispa"  weighing  ST  ounces,  and  another  one  of  S6  ounces.  Many  others  found  pieces 
of  from  one  or  two  ounces  up  to  20,  and  yet  it  is  contended  that  the  greater  proportion  of  tlie 
larger  nuggets  were  never  shown  for  fear  of  some  evil  spirits,  who  anfested  the  mines  at  the 
lime.  It  is  the  opinion  of  those  most  conversant  with  the  first  working  of  these  placers  that 
much  the  grpater  proportion  of  tbe  gold  taken  out  was  in  nuggets  weighing  from  one  dollar 
up  to  the  size  of  the  ''  chispas  "  above  named.  I  have  oiten  heard  it  said  of  those  days  that 
'•not  even  a  Fapago  Indian  would  work  for  less  than  $10  per  day." 

As  has  been  seen  from  the  above,  tbe  gold  was  large,  and  generally  clear  of  foreign  sub- 
stances. The  largest  piece  (above  mentioned)  did  not  contain  an  apparent  atom  ot  quarla 
or  any  other  base  matter.  The  gold  from  the  different  camps  varied  a  trifle  in  its  worth  at 
the  mint  in  San  Francisco,  and  brought  from  tl7  50  to  $lfl  50  per  ounce.  But  all  that 
was  sold  or  taken  here  went  for  from  $16  to  817  per  ounce.  Since  the  year  1864  until 
the  present,  there  have  l>een  at  various  times  many  men  at  work  in  these  placers,  number- 
ing in  the  winter  months  hundreds,  but  in  the  summer  months  not  exceeding  75  or  1(KI; 
and  all  seem  to  do  sufficiently  well  not  to  bo  willing  to  work  for  the  wages  of  the  country, 
which  are  and  have  been  for  some  time  from  $30  to  |65  DOrmouth  and  found.  No  inconsid- 
erable amount  of  gold  comes  in  from  these  placers  now  weekly,  and  only  a  few  days  ago  I 
saw,  myself,  a  nugget  which  weighed  840,  clear  and  pure  from  any  foreign  substance. 

Some  parties  have  lately  come  into  these  diggings  with  what  is  called  concentrators  or  dry 
washers,  which  they  have  been  working  for  a  few  weeks,  and  in  conversation  with  Mr. 
FinkleT(anownerof  one  of  these  machines)  he  told  me  that  he  could  make  83(J  per  day  where 
he  was  at  work,  and  pay  three  dollars  per  day  for  his  hands,  and  that  he  only  reqnii'ed  four 
to  work  the  machine.  Should  these  machines  prove  a  success  these  placers  will  soon  be 
peopled  again  with  industrious,  prosperous  miners.  Of  the  total  amount  of  gold  taken  from 
these  mines,  I  am  as  much  at  a  loss  to  say  what  it  has  been  as  I  was  to  name  the  iFverage 
daily  wages  of  the  first  years,  and  as  I  might  greatly  differ  from  those  who  were  among  tho 
first  in  these  mines,  I  do  not  feel  justified  in  setting  up  an  opinion  as  against  them ;  I  shall, 
therefore,  give  the  suhstance  of  the  several  opinions  which  1  have  obtained  from  those  who 
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wero  tbe  pioneers  of  tbeso  placers.  I  bave  failwi  to  find  any  one  of  them  wbose  opinion  n 
thai  leas  than  S'lOOO.OOO  were  taken  from  these  diggings  within  the  first  year,  and  iu  all 
probiibili^7  as  much  was  taken  out  within  the  following' years. 

As  might  be  supposed,  the  richness  of  these  pla«ers  enggested  the  esistence  of 
valuable  quartz  lodes  in  the  vicinity,  and  prospecting  began  in  1863.  The 
result  was  the  location  of  a  number  of  gold,  silver  and  copper  veins  within  an 
area  of  30  miles  aboat  La  Paz.  Of  these  several  have  been  opened,  and  the' 
ores  well  tested. 

CONSTANTIA  MiNE. — A  gold  mine  12  miles  east  of  La  Paz  has  a  shaft  of 
75  feet,  and  some  20  tons  of  the  ore  worked  by  airastras  yielded  ffiSO  to  $50  per 
ton.  The  vein  is  five  feet  wide  in  a  granite  formation  and  regular.  The  Las 
Posas  is  a  similar  vein. 

CONQFEST  Mdte. — This  is  a  gold  mine,  otherwise  known  as  the  Eavena  mine. 
It  is  situated  east  of  La  Paz,  some  six  miles,  and  has  been  well  prospected.  A 
nambei'  of  shafts  and  tannels  have  been  opened,  and  the  vein  is  found  to  be  well 
defined  and  promising.  The  width  is  from  3  to  30  feet.  Some  silver  is  found 
in  the  ore  which  is  free  from  sulpliurets.  Gangs  of  men  are  now  employed,  ae 
they  have  been  for  several  years,  in  preparing  this  mine  for  working  upon  a  large 
scale,  and  its  owner,  Mr.  Bavena,  is  confident  that  he  has  a  valuable  property. 
Ho  has  ah-eady,  it  is  said,  been  offered  $100,000. 

Crtjc  Mine. — This  lode  is  also  of  gold-bearing  qnarta,  ivith  a  mixture  of 
galena  in  the  ore.     A  shaft  50  feet  deep  has  been  sunk.  ' 

PiCACHO  Mine. — At  a  point  some  30  miles  east  fi-om  La  Paz,  on  the  road  to 
Wickenbm'g,  a  number  of  silver- bearing  lodes  were  opened  in  1863  and  1864, 
Much  work  was  done  upon  the  Picacho,  and  about  300  tons  of  oro  were  extracted 
from  the  shafts  and  tunnels,  which  amounted  to  some  600  feet  in  extent.  For 
some  cause  or  other  the  ore  was  not  worked.  The  ore  is  of  argentiferous  galena, 
and  the  vein  shows  a  width  of  about  three  feet  five  Indies. 

Peach  Bloom:  Mine. — A  shaft  of  80  feet  has  been  sunk  upon  the  lode  which 
adjoins  the  Pioacho,  and  is  of  a  similar  class. 

The  Hughes,  the  Ameeican  Pionsee,  the  Scotty,  and  the  Salazan  silver 
lodes  in  the  same  vicinity  are  genentlly  of  the  same  class,  but  for  various  reasons 
have  not  yet  been  much  worked.  Good  pay  ore  in  carbonates  and  chlorides  has 
been  taken  from  the  latter,  but  no  permanent  vein  yet  found. 

The  Apache  Chief  copper  lode,  near  the  foregoing,  is  one  of  the  most  remarka- 
ble in  Ai'iiiona,  and  at  one  time  attracted  considerable  attention  in  San  Francisco. 
The  ore  is  found  in  deposits  rather  than  in  a  regular  vein,  but  the  location  is 
too  far  from  navigation  to  make  mining  profitable  at  present.  The  country 
about  La  Paz  is  bairen  of  wood  saving  mosquit  and  ironwood  in  the  gulches 
and  ravines,  and  water,  is  not  abundant,  although  it  might  possibly  be  nad  at 
any  point  between  La  Paz  and  Wiokenbnrg  by  sinking  artesian  wells.  A  com- 
pany holding  a  charter  for  a  toll  road  to  Wickenburg  and  Pi-escott  have  proposed 
to  sink  several  such,  but  have  as  yet  taken  no  action. 

AsoencBng  the,  Colorado  towards  Williams  Fork,  the  mountains,  nearly  all 
show  signs  of  metal-bearing.  Perhaps  the  most  striking  and  extensive  group  of 
copper  veins  yet  discovered  is  in  the  Harenvar  chain  ol  mountains,  at  a  distance 
of  35  miles  east  of  the  river,  and  55  miles  northeast  of  La  Paz,  and  a  little  north 
of  the  La  Paz  and  Wickenburg  road,  before  referred  to. 

Herman  Ehrenberg,  who  was  among  the  first  to  examine  the  lodes  upon  the 
Colorado,  as  he  was  those  in  southern  Arizona,  and  who  was  noted  for  his 
cautious  language,  made  a  lengthy  report  upon  the  Harcuvar  district,  of  which 
the  annexed  is  a  synopsis : 

The  group  embraces  18  lodes,  making  an  aggregate  of  51,200  lineal  feet. 
Shafts  have  been  sunk  which  demonstrate  that  they  are  not  only  large  but  per- 
manent veins.  The  rocks  of  the  country  are  granite  gneiss,  fractured  at  right 
angles  to  the  plain  or  arrangement  of  stratification.     The  fissuree  are  nearly  per- 

-       ■OOhyGOO'^IC 


456  EESOUECES   OF   STATES  AND  TEEEITOEIES 

pendicular,  and  vary  in  widtli  fi-om  5  to  15  feet,  The  vein  mass  consists  of 
calcareous  spar,  tinctured  gi-een  by  tbe  inixtui^e  of  talc  in  small  quantities  It  is 
distinctly  separated  from  the  connecting  rock  by  a  narrow  selvage  of  a  ferruginous 
substance,  colored  by  hydrated  oxide  of  iron.  The  sheets  of  ore  are  compact 
and  continnons,  the  mass  of  the  gangue  being  found  near  one  of  the  walls,  both 
of  the  true  walls  of  the  different  cuts  having  been  reached  in  only  a  few  instances. 
The  several  outs  show  the  same  general  bold  iron-atained  croppings,  the  same 
bivad  fissures,  the  same  sarfaoe  ores,  similar  dip,  and  nearly  parallel  bearing  or 
strike. 

On  the  CUHNINGHAM  lode  the  shaft  has  been  sunk  to  the  depth  of  107  feet. 
The  metallic  part  of  this  vein  varies  in  width  from  four  to  six  feet,  the  width 
gradually  Increasing  with  the  depth.  The  ore  in  sinking  assumes  an  undecom- 
posed  and  characteristic  appearance,  i.  e.  salphurete  and  pyrites.  The  vein  has 
a  dip  of  neaj-ly  80°  north-northeast,  bearing  or  striking  northwest,  and  is  sin- 
gularly regular,  being  traceable  a  long  distance  on  the  surface, 

The  QciA-SHA-QCA-MAH,  another  of  the  leads  embraced  in  the  group,  hasbeea 
sunk  upon  to  the  depth  of  48  feet;  it  is  a  much  lai'ger  vein  than  the  Cunning- 
ham and  has  yielded  some  good  ore.  All  the  other  leads  have  been  opened  by 
small  shafts  or  cnts,  and  nearLy  all  show  the  same  bold  croppings,  similar  dip 
and  strike,  and  the  same  general  character  of  ores.  It  is  unquestionably  one 
of  the  most  promising  groups  of  copper  mines  in  Arizona.  Assorted  ores  tjtken 
from  these  leads  have  been  shipped  to  Swansea,  and  worked  37j  per  cent. 
Assays  made  range  from  30  to  70  per  cent.  These  high-grade  ores  can  be  easily 
mined. 

Williams  Fokk. — Some  70  miles  north  of  La  Paz,  Williams  Fork,  or,  as  it 
was  ori^nally  named,  "Bill  Williams  Fork,"  after  a  well  known  trapper  and 
explorer,  enters  the  Colorado  fi-om  the  east.'  It  is  the  firat  tributmy  worthy  of 
note  north  of  the  Gila,  and  has  its  rise  in  the  mountMn  ranges  between  Wick- 
enburg  and  Prescott ;  the  streams  known  as  Kii'kland  creek  and  Date  creek 
being  its  head-wffitecs. 

The  Williams  Fork  district  is  now  the  best  known  copper  region  in  Arizona. 
The  country  for  a  number  of  miles  on  each  side  of  the  creek  abounds  in  scattered 
croppings  and  masses  or  bunches  of  copper  ore.  It  is  contended  by  some  that 
there  are  sevei-al  clearly  defined  copper  lodes,  A  recent  writer  thus  refoi-s  to 
their  charaotei'istics : 

The  containiDg  rock  ia  of  trapeatt  ciamoter,  and  geologically  speaking,  comparatively 
receat,  pvobably  belonging  to  tbo  early  tBrtiaiy  or  eocene  era.  These  copper  veica  aie.fcoai- 
the  present  state  of  knowledge  and  obaervai.on,  auppoaed  to  be  composed  entirely  of  fissure 
veina,  of  infiltrated  deposita  from  tlio  gcneial  impregnation  of  the  containiog  rock,  their 
materials  haricg  made  their  way  by  pintonic  forces  through  tie  trajjoan  rocks,  and  their 
accompanjing  formations.  The  theoiy  of  the  formation  of  this  district  is  a^aiust  a  synclinal 
plutonic  base,  unlike  the  California  middle  copper  belt,  beeanse  the  whole  of  the  containing 
lock  is  tie  aame.  lis  geognoalie  position,  however,  ia,  as  far  aa  authoritative  geology  S 
cimcerDed,  suffieientiy  tine  of  a  real  vein  formation.  But  one  of  the  best  evidences  of  the 
value  of  liie  copper  deposits  of  that  district  is  tliat  they  are  massive,  solid,  and  regular,  so 
far  as  developed,  whilst  in  the  deposits  the  least  infiltration  is  impregnaied  with  carbonates. 
The  outside  gossan  is  nsnally  of  spocntar  oi  magnetic  iron,  which  is  invariably  found  adjacent 
on  the  surface.     Such  is  the  character  of  the  nubest  copper  mines  the  world  over. 

The  Planet  Company  was  organized  in  California  in  1864;  the  company  owns 
five  claims  aa  follows :  Planet,  2,700  feet;  Ashley,  2,100  feet ;  Wash,  3,100  feet ; 
Sentinel,  2,100  feet;  and  Mountain  Chief,  1,800  feet.  To  this  time  no  work  has 
been  done  upon  the  Sentinel  and  Mountain  Chief  more  than  that  required  by  the 
laws  of  the  district,  in  order  to  hold  them.  The  Ashley  claim  has  been  so  far 
developed  as  to  show  evidences  of  a  ledge  of  copper  ore  about  600  feet  in  length. 
Several  cuts  have  been  made  developing  indications  of  an  average  thickness  in 
the  Icdgo  of  abont  10  feet.  The  character  of  the  ore  is  malachite,  assay  30  per 
cent,  copper.    Only  about  25  tons  have  been  mined  from  this  claim.    The  Wash 
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claim  is  the  wasli  separating  the  Ashley  and  Planet  claims.  Tiie  Planet  claim 
has  been  worltcd  since  the  spring  of  1865,  and  about  800  tons  cf  ore  have  been 
taken  out.  The  ore  is  of  gray  and  red  oxide,  average  assay  40  per  cent.  It 
has  been  sold  in  San  rraneiseo  at  an  avei-^e  of  $100  per  ton. 

The  mines  are  located  12  miles  from  the  Colorado,  and  within  a  quarter  of  a 
mile  of  Williams  Fork,  ITic  cost  of  transporting  ore  to  San  Francisco  was  at 
first  $60  pel-  ton.  It  is  now  #28  per  ton,  and  will  probably  soon  be  but  S18  or 
$20.  If  the  company  could  erect  a  warehouse  at  the  mouth  of  tlio  Colorado, 
and  store  tho  ore  there  until  a  cargo  for  a  large  vessel  accumulated,  it  could  bo 
shipped  from  the  mines  to  Boston  or  Swansea,  at  a  total  cost  of  not  more  than 
$25  per  ton.  Then  30  per  cent,  ore,  of  which  there  is  a  quantity  in  both  the 
Ashley  and  Planet  claims,  conld  be  profitably  worked.  Several  other  companies 
are  engaged  in  working  copper  lodes  at  Williams  Fork,  Mr.  Thompson,  a 
practical  and  enterprising  miner,  superintendent  of  the  Great  Central  Company, 
lias  erected  furnaces  for  smelting  the  ore  taken  from  the-Eliza  mine,  and  although 
he  has  had  niacy  obstaoles  to  contend  with,  his  experiment  has  not  proved 
altogether  nnsuccessful.  The  Eliaa  is  but  1,000  feet  distant  from  the  Planet 
It  is  thonght  by  some  to  bo  upon  the  same  vein,  but  this  has  not  yet  been  demon- 
sti-ated.  According  to  a  late  report  the  company  have  two  small  fnmaces  run- 
ning, turning  out  copper  fi-om  91  to  96  per  cent,  fine,  which  is  being  shipped  to 
San  Franciscol  A  large  lot  of  this  copper  has  been  sold  for  15  cents  per  pound, 
$300  per  ton.     The  cost  of  delivering  such  copper  is  hut  a  little  over  SflOO  per 

TTie  ores  of  this  mine  are  oxides  and  carbonates,  veiy  little  or  no  iron  or  sulphnr 
being  present ;  hence  the  company  is  able  to  turn  oat  at  one  smelting  a  very 
good  aiticle  of  copper.  Some  of  this  copper  has  been  used  by  the  lu-asa  fonndries 
of  San  Francisco,  who  have  pronounced  it  a  very  fair  ai-ticlo  for  many  commer- 
cial purposes,  just  as  it  comes  from  the  furnace.  Withm  less  than  two  months 
they  will  have  a  laj-ger  furnace  in  operation,  which  they  think  will  bo  able  to 
tarn  out  fr"om  three  to  five  tons  of  copper  per  day. 

The  company  own  two  parallel  ledges  of  3,000  feet  eaoh.  Only  one  ledgo 
has  as  yet  been  developed  to  any  considerable  extent.  Upon  this  an  incline  has 
been  sunk  to  the  depth  of  100  feet,  at  which  point  there  are  some  indications  of 
sulphureta  coming  in.  At  the  depth  of  about  50  feet  drifts  liave  been  run  eaclT 
way  from  the  shaft  about  100  feet,  all  the  way  in  good  ore ;  vein  varying  from  five 
to  seven  feet  thick.  The  shaft  is  also  connected  with  the  snrface  by  a  tunnel, 
through  which  the  ore  will  be  taken  out.  The  outcrop  of  the  vein  lias  been 
stripped  quite  a  distance,  developing  good  ore  all  the  way.  The  snperintendent 
estimates  that  he  hae  5,000  tons  of  ore  opened  to  sight,  which  will  average 
a  yield  of  25  per  cent.    He  has  lately  taken  out  some  ore  yielding  74  per  cent, 

MiNERAi.  Hill,  a  locality  near  the  Planet  mine,  has  several  of  these  so-called 
lodes,  supposed  to  be  valuable.  ITie  Springfield  Company  are  now  taking  ore 
from  the  Orion ;  a  furnace  has  been  erected  by  Mr.  Knowles.  At  Empire  Flat, 
10  mil^  south  of  Williams  Fork,  and  three  miles  from  the  steamboat  landing  on 
the  Colorado,  the  Challenge  mine  has  been  worked  for  more  than  a  year,  and 
about  500  tons  of  fan-  shipping  mineiitl  secured.  The  Kangaroo,  the  Bridal, 
and  other  copper  veins  promise  well,  and  ore  lately  worked  by  an  airastra  from 
a  gold  lode  in  tliis  vicinity  gave  a  return  of  3S85  to  the  ton. 

From  Williams  Fork  to  Fort  Mohave,  by  the  Colorado,  is  a  distance  of  about 
70  miles.  Just  abont  the  fort,  which  was  established  long  prior  to  the  organiza- 
tion of  the  Territory,  there  ai^e  no  lodes,  but  in  the  mountain  ranges  east,  and 
north  and  east  of  HardyviUe,  a  town  nine  miles  higher  up  the  riy^,  are  some 
districts  already  noted  tot  their  gold  and  silver  mines. 

Tins  Sah  Feaucisco  District  is  situated  some  12  miles  from  HardyviUe, 
in  a  northeasterly  direction.     A  stream  called  Silver  creek  rimp'tlirough  the  dis- 


A^iot^Ie 


458  RESOURCES    OF    STATES   AND   TEREIT0EIE8 

trict  from  north  to  south.     The  featwi-ea  of  the  distiict,  which  is  some  20  miles 
long  and  10  miles  wide,  are  thus  given  hy  a  recent  writer; 

The  bold  outcrop  of  qaarla  lodes  stretcbing  from  east  lo  west  may  be  seen  for  a  long  dis- 
taoce.  Couspicuoas  among  these  Iede;es  is  the  Moss  lode  on  the  north,  the  Skinner  and  Par- 
sons on.  the  south.  The  aspect  of  these  ledges  ie  singularly  wild  and  rugged,  dt^viating 
seldom  more  than  i°  or  5°  from  the  east  and  west  magnetic  equators.  There  is  another  set 
nf  lodes  much  less  numernas  thao  the  first,  whose  general  direction  is  noitbwest  and  south- 
east, or  more  exactly  north  90°  west.  These  Iodea,'if  prolonged,  must  obviously  intersect 
some  of  the  east  and  west  lodes.  They  differ  not  only  in  thair  course  and  diiwjtion,  but  in 
their  mineralogical  construction.  The  first  class,  the  east  and  west,  are  quartz  lodes,  uharac- 
terized  by  the  presence  of  feldspar  and  lloursparas  the  associate  minerals.  The  second  set  of 
lodes  maj  be  called  calcareous,  being  composed  (o  a  great  extent  of  magnesinn  carbonate  of 
lime,  or  dolomile.  In  some  instances  these  have  quartz  linings  and  polished  walla.  The 
Virginia,  Olive  Oatman,  and  Bnffalo  are  con.spicnous  examples  of  the  calcnreons  lodes.  A 
thii^  class  oi  lodes  is  observed  in  the  San  Francisco  district,  whose  direction  is  northeast 
and  southwest.  This  class  is  veiy  small,  not  iocluding  more  than  three  or  four,  named 
thePride  of  Mexico,  TrimaverulB,  Wright,  andMomingStar.  In  general  the  lodes  in  the  Sau 
Frandsco  district  are  remarkably  vertical,  rarely  deviating  more  than  30°  from  the  perpen- 
dicular, and  their  outeroppings  are  cooimonly  very  strong  and  well  marked,  fonning  in  case 
of  the  upper  lodes  conspicuous  features  in  the  topo^phy  of  the  country. 

The  rocks  of  Ibis  district  are  exeiusively  porpbyritie  or  volcanic.  The  porphyry  consists 
for  the  most  part  of  the  feldspathic  varioly.  The  crystals  of  feldspar  are  implanted  in  a 
violet-colored  mass,  yielding,  like  most  of  the  porphyries  at  Virginia  City,  at  Esmeralda, 
Bodie,  and  in  the  Mojave  desert,  to  atmospheric  influences,  crumbhng  into  incoherent  masses, 
or  breaking  away  into  acute  and  fantastic  ctifls.  The  gigantic  quartz  lodes,  known  as  the 
Hoss  oixi  the  Skinnci',  contain  imbedded  in  their  mass,  especially  at  their  surface,  fragments 
of  scoriaceous  lavas,  and  present  in  general  a  burned  and  roasted  appearance.  On  tba 
Organ  canon  of  the  Mqjave  thei'o  are  extinct  cones  of  volcauoes,  whose  streams  of  lava  may 
be  traced  for  eight  or  ten  miles,  standing  with  vertical  basaltic  walls  100  or  SOO  teet  above 
the  plain,  capped  with  scoria,  whose  surface  sfjll  speaks  of  tbe  slu^ish  nature  of  the  oace 


n  of  the  nilneralogical  observer  is  arrested  by  the  similarity  of  the  lodes  in  this 
re^on  as  coninared  with  those  of  other  districts,  by  the  general  absence  of  metallic  sul- 
phm'ets,  and  Uio  carious  or  porous  character  so  common  in  the  outcroppings  of  quartz  in 
most  aiiciferons  regions,  and  not  unlike  those  seen  in  some  portions  of  Nevada.  This  char- 
acter of  outcroppings  of  the  quartz  lodes  in  the  San  Francisco  district  is  common  to  most 
mtcroppings  in  the  porpbyriilc  or  plntonic  rocks  of  other  mining  districts  in  Arizona,  as  in 
the  districts  of  El  Dorado  canon  and  the  Wauba  Yuma. 

Of  the  contents  of  the  lodea  the  same  writer  has  the  following: 
•  The  Moss,  Skiuner,  and  in  general  the  larger  lodes  of  thedlstrict,  are  characterized  by  the 
presence  of  an  abundance  of  white  feldspar,  forming  sometimes  tbe  mass  of  the  vein ;  the 
quarts  eiisUng  then  as  a  subordinate  vein  in  the  feldspartc  and  porphyritic  gangae.  The 
mineral  most  characteristic  of  the  east  and  west  lodes  in  tlie  San  Francisco  district,  next  to 
the  quartz  and  feldspar,  which  form  the  great  mass  of  the  lodes,  is  flourspai',  a  mineral  fre- 
quently seen  elsewhere  in  the  world  as  an  associate  in  silver-bearing  lodes — as,  for  exnmple, 
in  Frieburg  in  Saxony— but  which  is  of  rare  occurrence  in  this  country  in  a  similar  asso- 

This  mineral  is  found  abnndantly  in  tbe  Skinner  lode,  the  Dayton,  the  Knickerbocker, 
and  the  Quackenbitsb,  and  has  been  observed  in  the  Moss  and  several  others.  It  is  asso- 
ciated in  them  with  free  gold,  horn  silver  soiretimes  in  dodecahedra  crystals  and  iron  gossary. 
The  outcroppings  of  tbe  Moss  lode  form  a  most  conspicuoiis  feature  in  the  landscape,  seen 
standing  up  in  bold  crests  from  a  long  distance.  This  lode  stretches  in  a  continiious  line  for 
mote  than  a  mile,  and  iaclaunedfordouble  that  distance.  It  is  distant  nortli  of  Silver  creek 
about  two  miles ;  its  course  is  about  west  5°  north,  nearly  at  right  angles  from  the  liver, 
from  which  it  is  distant  about  five  miles.  On  the  surlace  the  outcrop  shows  a  width  of 
about  5(1  feet,  rising  to  the  height  of  from  50  to  100  feet  above  tbearroya,  sinking  at  intervals 
to  the  euri'ace;  its  height  above  the  Colorado  river  is  about  1,500  feet.  It  has  a  southerly 
dip  of  14°  to  20°  away  from  the  vertical.  The  vein  material  is  composed  of  whitish  compact 
feldspar  and  quariz  porphyry,  iutersected  by  veins  of  dense  red,  often  marbled  quartz,  rich 
in  free  gold.  Included  in  this  vast  mass  are  numerous  sets  of  feldspar,  hornstone,  and 
quartz  veiiis,  also  messes  of  gray  porphyry,  tufaceous  and  vesicular  lava. 

The  hang!,ng  wall  of  the  Moss  lodo  is  an  ash-gray,  feldspathic  porphyry,  often  intersected 
by  thiead-velu?  of  quartz  and  hornstone,  barren  of  metallic  sulpburets,  showing  at  the  snr 
face  no  clay  wall,  or  fluccan,  separating  it  from  the  vein.  The  absence  of  this  character  of 
permanent  and  well-defined  lodes  at  the  surface  of  the  Moss  ledge  is  in  analogy  with  the 
character  of  many  veins  in  Nevada,  which,  however,  at  a  moderate  depth  acquire  this 
ieaiure,  as  the  AUcn-.shaft  shows  to  be  the  fact  for  the  south  or  hanging  wall  of  the  Moss 
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loSe.    The  entire  ontcrop  of   Ihia  lode  haa  a  tarat-up,  dried  nnd  hardened  aspect,  but  ia 
proven  to  be  <juite  supeificjsl  bj  very  moderate  explorationn. 

The  bullion  obtained  from  Ihie  vein  eoctains  silver  enough  to  give  it  k  pale,  yellow  color; 
tbe  gold  appears  in  beantifal  polished  scales,  the  flat  siirrace  otien  emboeaed  yiih  crjstalUne 
lines.  I'lie  predous  melal  is  somelimeB  imbedded  in  a  compact  red  jaspery  quartz,  presenting, 
when  cut  and  poliahed,  beanHful  graphic  goldstone.  Thisrichifoid-bearingmass  of  ferrugi- 
nous quarto  form  the  outcrop  of  this  gigantic  vein  only  at  isolated  points.  Thesa  physical 
features  bear  great  resemblance  to  that  portion  of  tbe  Comatock  vein,  which  is  Etill  seen  at 
Gold  Hill,  south  of  Virginia  City,  where  similar  rich  deposits  of  low-grade  gold  were  formed 
iiL  the  quartz  outcrop,  giving  name  to  the  town  which  has  since  spnmg  into  such  wonderful 
activity  as  tbe  result  ol  the  development  of  the  mines  which  have  opened  upon  this  remark- 
able silver  vein.  Assays  of  samples  of  the  Moss  vein  show  a  value  varying  from  $170  lo 
several  thousand  dollars  per  Wa  of  3,000  pounds.  Of  the  other  lodes  in  this  district,  the 
Skinner,  oa  the  south  side  of  Silver  creek,  is  one  of  the  most  conspicuous,  and,  like  the 
Moss,  show  bold  outline  of  outcrop.  This  lodo  shows  drusy  quartz,  both  compact  and 
cellular,  and  ferruginous  with  numerous  cavities,  out  of  which  flonrspar  has  been  decom- 
posed. Small  tj'aces  of  sulphide  are  seen  at  the  surface,  which  is  stained  by  black  oxide  of 
maganese,  making  portions  of  the  outcrop  quite  black.  This  vein  varies  from  50  to  150  feet 
in  tliiekncsa.  Its  walls  are  ash-colored,  leldspathic  porphyry,  in  places  beautifully  polished 
on  the  line  of  dip  70°  north.  The  vein  appears  to  be  without  a  lining  of  clay,  but  like  that 
which  is  so  commonly  seen  in  the  outcrops  of  Nevada,  that  it  is  no  proof  of  the  absence  of 
this  important  characteristic  of  a  true  vein  at  a  moderate  depth,  assays  of  ores  from  this 
vein  prove  the  presence  of  silver  to  the  respi^ctive  valnes  of  ^5,  $!4,  and  $S3  to  the  ton  of 
3,000  pounds.  The  Parsons,  Hurst,  and  Leland  are  other  gigantic  lodes,  south  of  the 
Skinner.  The  smaller  lodes  of  this  district  seem  to  promise  quicker  returns  fora  less  expendi- 
ture of  money,  such  as  the  Caledonia  and  Dayton,  a  few  hundred  feet  south  of  the  Mosn 
lode,  and  the  Quackenbush  and  Knickerbocker,  some  distance  eoulh  of  the  Skinner  and 
Parsons,  These  veins  are  from  three  to  ten  ieet  in  thickness,  well  defined,  and  showing  at 
the  surface  all  the  characters  of  true  metalliierous  veins.  Samples  from  these  outcrops 
yielded  in  a  mill  from  $40  to  |350  per  ton. 

Mr.  A.  E.  Davis,  of  Hardyville,  has  fuitiiehed  eorae  notes  descriptive  of  the 
Jlosa,  Parsons,  and  several  other  lodes  in  the  San  Francisco  distiixst,  which  are 
given  with  a  slight  condensation : 

TIw  Moss  Lode  WAS  among  the  first  discovered  in  this  district,  and  is  peitaps 
the  best  known.  The  vein  is  well  defined  for  a  distajic*  of  two  miles.  The 
rodt  is  dark  colored  and  iron  stained,  the  country  i-ock  is  porphyry,  the  hanging 
wall  smooth  and  hard.  Some  remarkable  specimens  of  gold  ore  have  been 
talien  fi-om  this  lode.  In  blasting,  in  some  instances,  pieces  have  been  torn  oQt 
yellow  with  gold,  and  the  face  of  the  lode  has  shown  streaks  of  the  pi-eciou3 
metal.  It  is  not  surprising  that  the  owners  have  hold  their  claims  as  high  as 
$300  per  foot.  The  gold  is  of  a  bright  color,  aud  usually  found  in  layers  as 
tliin  as  paper,  which  makes  it  more  showy  than  abundant ;  tho  lode,  however, 
promises  well.  There  are  several  shafts,  and  recently  a  tunnel  300  feet  in  length 
has  pierced  the  vein  at  d  depth  of  150  feet,  where  the  vein  is  wide,  and  consid- 
erable gold  was  found,  but  fine  and  scattered.  The  tunnel  enter's  the  vein  at 
right  angles,  and  after  reaching  it  foUoira  it  west  for  300  feet,  where  a  shaft 
descends  from  tiie  surface.  All  the  rook  taken  out  bears  gold,  and  the  vein, 
from  a  width  of  flvo  feet  at  the  surface,  inoi-eases  at  the  greatest  depth  reached. 

A  10-stamp  mill  was  ei-ected  at  HardyviUe  a  few  months  since,  and  about  250 
tons  of  the  ore  have  been  worked,  but  the  result  is  not  announced.  The  cost 
of  mining  is  $15  per  ton ;  of  hauling  to  tbe  mill  tho  same. 

Tlw  Parsons  Lode. — This  lodo  runs  east  and  west,  and  can  bo  traced  by  neat 
wall  of  croppings  for  a  distance  of  two  and  a  half  miles.  'Hie  vein  iWi  is 
chiefly  a  gray  quartz,  accompanied  by  iiourspar.  The  country  rock  is  blue  and 
birds-oye  porphyry.  The  lode  is  fi-om  5  to  12  feet  in  width.  Tliere  are  several 
claims  upon  it,  those  best  known  being  the  Southern  Cross  and  Queen  of  the 
Pacific.  Upon  the  latter  a  timnel  of  310  feet  in  length,  along  the  lodo,  has 
been  cot. 

Crossing,  ot  rather  mnning  into,  the  Parsons  lode  at  nearly  right  angles  is  a 
lode  known  as  the  Micliigan.     The  vein  is  about  thi'eo  feet  thick,  and  a  few  tons 
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of  the  surface  ore  worked  in  an  arrastva  gave  a  yield  of  ®70  to  tlie  ton  in  gold; 
the  failings  since  worked  yielded  S80  to  the  ton  in  silver. 

Wliat  IS  now  known  as  tiia  Southern  Cross,  or  Hardy  mine,  is  a  location  of 
1,800  feet  on  tho  Parsons  lode  and  of  ]  ,600  feet  on  the  Michigan  lode.  The  Par- 
sons ia  probably  the  mother  lode  of  tho  vicinity.  Ee^nning  at  the  eastern 
terminus  of  the  Hardy  location,  at  a  large  wash,  the  lode  talies  its  conrse  wc«t 
over  an  eminence,  say  40O  feet  higher  tlian  at  the  starting  point,  and  this  in  a 
distance  of  aboat  1,000  feet.  The  lodo  is  favorably  situated  for  tunnelling,  and 
several  tumiola  arc  already  well  advanced.  A  sh^t  between  the  two  principal 
tunnels  is  now  down  some  SO  feet,  following  tho  vein ;  it  will  noed  to  be  200 
feet  deep  in  order  to  reach  tho  depth  of  the  tunnels.  The  shaft  is  live  and  a 
half  feet  wide,  bnt  it  does  not  occupy  the  whole  vein.  One  hundred  tons  of  tho 
ore  taken  dniing  the  past  summer  &om  this  shaft  and  from  other  cats,  and 
worked  in  the  Moss  mill,  gavo  a  return  of  $18  to  the  ton,  while  tlio  assays  of  tho 
palp  &om  the  battery  gavo  about  $35  to  the  ton.  This  experiment  is  not  con- 
sidered, owing  to  a  want  of  proper  facilities  in  the  mill,  an  accurate  test  of 
what  the  ore  will  produce  nnder  proper  working.  The  owner  of  tlie  claim,  Mr. 
Hfu^y,  is  pushing  the  tunnels  and  t^afts  forward,  and  is  confident  tliat  he  has  a 
good  mine.  He  has  already  expended  $40,000  in  opening  it,  and  will  soon 
erect  a  mill  at  Hardyville. 

The  Leland  Lode,  in  this  district,  runs  east  and  west,  and  is  about  five  feet  in 
width.  Tho  rock  bears  gold  and  silver,  the  former  predominating.  The  gold 
is  fine  and  evenly  difFusea  through  the  rock.  A  tunnel  150  feet  in  length  strikes 
the  lode  at  tho  depth  of  50  feet,  where  the  quartz  is  as  good  as  at  the  suifaee, 

Tlie  MUcheU  Lode  runs  east  and  west,  with  a  slight  dip  to  the  north  ;  has  good 
walls,  and  tho  vein  is  from  three  to  six  feet  in  widUi,  of  quartz  and  flom-spar, 
A  vein  of  quartz  of  a  blaisli  color,  varying  in  width  from  one  to  two  and  a  half 
feet,  i-ons  the  whole  traceable  length  of  tho  lode,  and  prospects  well  in  gold. 
For  my  own  satisfaction  (says  Mr.  Davis)  I  tiiok  from  this  vein  10  pounds  of 
quartz,  a  tail  sample,  and  pulverized  it  in  a  hand  mori^ar,  when,  washing  it  in  a 
pan,  it  yielded  at  tlie  rate  of  $150  per  ton  in  gold.  But  little  work  has  been 
performed  upon  the  lodo,  owing  to  a  want  of  means  and  to  Indian  tTOobJes. 

The  Sackamento  Disthict. — Next  to  tie  San  Francisco,  tlie  Sacrainento 
is  the  best  known  of  tlio  districts  adjacent  to  Fort  Mohave  and  Hardyville,  It 
ia  some  30  miles  northeast  of  the  latter  plaae,  and  abounds  in  veins,  several 
of  wliich  have  been  opened.  This  district  ia  tolerably  well  watered,  having 
three  or  four  small  running  streams  and  a  number  of  springs.  The  water  ia, 
with  tlie  exception  of  two  or  three  springs,  of  an  excellent  character.  Pine  and 
cedar  timber  are  abundant,  and  the  whole  district  isrich  in  nutritious  grasses,  and 
arable  lauds  are  near  at  hand.  The  mines  are  chiefly  of  aigentiferous  galena, 
and  show  well  in  gold  and  silver.  There  are  also  some  copper  veins  showing 
fi^ee  gold.     A  correspondent  has  fm-nished  the  following  list ; 

Neptune  Iiode. — This  lode  shows  a  vein  seven  feet  ividc,  with  walls  of  slate 
and  granite.  A  shaft  has  been  sunk  to  the  depth  of  150  feet.  The  ore  shows 
hoth  gold  {ind  silver. 

Silver  HiU  Lode,  argentiferens  galena ;  a  shaft  100  feet  deep ;  vein  fom  feet 
wide. 

Alcran's  Lode,  gold  and  silver ;  shaft  65  feet  deep ;  vein  three  feet  wide. 

Mohave  Cliitf  Lode,  gold  and  silvei';  shaft  45  feet;  vein  six  feet  mdc. 

Antietimi  Lode,  copper ;  shaft  40  feet ;  vein  three  feet  wide,  two  loot  of  which 
is  ore  yielding  Jiom  40  to  80  per  cent.  There  are  also  rich  traces  of  gold  and 
wlver.  ■ 

Blue  Bell  Iiode,  gold  and  silver ;  shaft  24  feet ;  vein  two  feet  wide. 

Batiig  Lode,  gold  and  silver  shaft  2(i  feet ;  vein  two  feet  wide. 

Baniel  Webster'  Lode,  gold  and  sQver;  two  shafts  20  feet  each;  vein  three  feet 
'  wide. 
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AtJanla  Lode,  avgontii'eroua  galena ;  sliaft  33  feet ;  viiin  three  feet  wide. 

Pmow  io(fe,  argentiferous  galena ;  shaft  13  feet;  vein  eight  feet  wide,  ahow- 
ug  a  maea  of  mineral. 

The  Waijba  YtmA  Disteict  ia  upon  the  road  to  Prescott,  and  some  50 
niles  from  the  Colorado. 

Here  (says  a  ■writer  daseribing  tba  district)  seema  to  he  an  entire  change  in  tlie  geological 
rormation  ;  tba  porpbyrttic  and  volcanic  rocks  giving  a,  place  to  metamorphic  scliisU,  gO'  ' 
and  granitic  rocks  aboanding  nitb  numeroua  veins  of  qnartz,  and  is  accompamed  by  a 


margin  oftbe  Wanba  Yuma  district  occurs  a  considerablo  vein  of  auriferous  quartz,  accom- 
panied by  ores  of  coppetand  sulpbureCs  of  iron.  It  is  located  Id  abigh  granitic  monnt^n; 
It  U  calleS  the  "  Priiie  of  the  Pints,"  and  appears  to  be  about  10  feet  in  width,  posaesaing 
promising  characteristics  common  lo  the  auriferous  lodes  of  the  Sierra  Nevada,  andbaa  the . 
same  noithwe«t  and  southeast  direction.  Enormous  dikes  or  roofs  of  quartz,  and  of  course 
quartz  ore,  feldapathie  granite,  cut  through  the  reddish  gneissoid  granite  which  forms  tbe  base- 
ment rock  over  a  largapanof  the  Wauba  Yuma  district.  Upon  these  gigantic  quartz  ledges 
no  exploration  has  been  made,  nor  is  there  evidence  of  much  metallic  value  in  them. 

There  is  some  timber  iu  this  district,  chiefly  pine,  o.tk,  and  walnut,  and  it  ia 
well  supplied  with  water  and  grass. 

T.he  PriSe  of  the  Pines  lode  has  a  sbaft  36  feet  in  depth,  and  shows  a  vein 
three  feet  wide,  in  which  thei'e  ia  considerable  free  gold  and  some  traces  of  silver. 

Tlie  Ben  Franklin  lode  lias  a  shaft  33  feet  deep,  and  shows  a  vein  four  feet 
wide,  with  gold  and  silver. 

The  El  Bonjio,  McAnneny,  Florence,  MeCleUan,  Mountain  IMy,  'RvMmn, 
and  WWam,  M.  Lent  lodes  in  this  district  are  well  spoken  of,  and  a  company 
has  been  fonned  in  Sew  York  to  develop  them. 

HI  Dorado  ca%on,  upon  the  west  bank  of  the  Colorado,  some  40  miles  north 
of  Ilardyville,ia  thJB  centre  of  a  silver  district,  in  which  a  number  of  lodes  have 
been  located  and  several  of  them  woi'ked.    Two  mills  were  erected  several  years 

Tlie  Tchat^mplsde  is  seven  feet  wide,  well  defined,  and  yields  good  ore.  Four 
hundred  tons  crushed  averaged  $70  to  the  ton. 

Tlie  Queen  Ci^),  Indian  Queen,  and  other  lodes  have  a  good  reputation. 

This  part  of  Arizona  has,  by  a  vote  of  'Congress,  been  set  off  to  the  State 
of  Nevada,  but  its  inhabitants  protest  against  the  change,  and  the  legislatnro  of 
Arizona  has  unanimously  memorialized  Congress  to  reconsider  its  vote. 

GeKEEAL  HeMAKKS  OS  THE  COLOEADO  RiVEK  CoOMTKY. — Although  not 

well  knowH  until  long  after  Bonth«:n  Arizona  had  been  csploiwl,  and  not  yot 
fnlly  prospected,  tho  valley  of  the  great  Colorado  is  entitle<l  to  some  eonsidera^ 
tion  aa  a  mining  region.  The  temperature  ismuob  like  that  of  southern  Arizona, 
and  the  region  is  about  as  well  wooded  and  watei-ed.  The  timber  is  ehiefly 
mesqnite  and  iraa  wood,  and  found  in  the  ravines  and  gulches.  Thei'e  ia,  also, 
considerable  cottonwood  along  the  Coloi-ado  and  its  tiibutaries,  and  for  mining 
use  and  fnel  the  drift-wood  annually  swept  down  the  Colorado  famishes  wi 
acceptable  supply. 

The  agricultural  lands  of  the  Coloi'ado  region  are  less  extensive  than  those  of 
southern  Arizona,  but  where  they  are  found  they  are  mellow  and  fertile.  Tho 
Yuma,  Mohave,  and  Chimahueva  Indians,  friendly  tribes,  cultivate  them  with 
success,  and  gardens  laid  out  near  La  Paz,  Arizona  City,  Mohave,  and  Hardy- 
vilie  by  the  white  settlers  have  produced  abundantly.  The  broad  plains  lying 
between  La  Paz  and  Weaver  and  Wickenbm^  only  need  water  to  be  made  pro- 
ductive, and  this  it  is  thought  cam  be  supplied  by  artesian  wells. 

There  are  various  opinions  regarding  the  navigation  of  the  Colorado;  Small 
steamers  have  for  acme  years  delivered  freight  at  Iia  Paz  and  Hardyville,  and 
many  persons  consider  the  latter  place  the  practical  head  of  navigation,  but  of 
late  several  trips  have  been  made  to  Callville,  and  it  is  asset^ed  that  tho  river  ia 
navigable  to  that  point,  The  difficnlties  and  delays  are  serious  obstacles,  but  it 
is  thought  they  may  be  overcome.     Callville  is  some  600  miles  from  the  mouth  i 
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of  tliB  Colorjulo,  and  the  roads  to  Salt  Late  City,  a  distance  of  about  400  miles, 
are  easy  and  safe.  It  is  believed  that  the  rivor  may  be  improved  so  as  to  render 
navigation  to  Callville  practicable  in  a  commercial  point  of  view,  especially 
when  boats  .sack  as  ai-e  used  npon  the  apper  Missouri,  and  upon  the  Tennessee 
and  Cumberland  rivors,  are  inti-oduced.  In  the  event  of  snccess,  trade  will  be 
made  one  of  large  profit,  not  only  securing  the  transportation  of  great  quanti- 
ties of  Mlver  and  copper  ores,  but  of  supplies  for  all  of  Arizona  north  of  the 
Gila,  for  Utah,  and  for  parts  of  Montana.  The  merchants  of  Saa  Francisco, 
conceding  the  importance  of  the  river  as  a  channel  of  trade,  have  lately  held 
I  meetings  to  encourage  navigation,  and  to  call  general  attention  to  the 
ability  of  the  same. 

At  a  meeting  of  the  merchants  of  San  Francisco  held  September  27,  1867, 
G,  W.  Gilmore,  esq.,  submitted  the  following  report  of  observations  upon  the 
Colorado  river,  chiefly  made  during  the  trip  of  the  steamer  Esmeralda,  Captain 
Rogera,  in  November,  1866 : 

POKT  Isabel  to  Foht  Yuma. — For  the  whole  of  this  distance  the  river  runs  through  itn 
open  country,  presenUug  on  either  side  wide  stretches  of  bottom  lands,  covered  with  vcgeta- 
tjcin  and  Bbandautlj  supplied  with  timber,  tnostl;  cottonwood,  willow  anti  mesquite.  Tbe 
Indians  who  live  along  the  river  cultivate  tbe  land  to  some  extent,  producing  good  crops  of 
Indian  corn,  squashes,  melons,  hetms,  tomatoes,  and  other  vegetables.  Occasionally  a  little 
barley  and  wheat  are  planted,  which  always  appear  to  yield  well, 

AlMJut  60  miles  above  Port  Isabel,  tolo  lands  comnience,  extending  along  the  river  on  either 
side  for  a  distance  of  30  or  25  miles,  and  back  from  the  river  to  a  great  width — on  the  west 
Bhore  said  to  be  in  places  20  or  30  miies  in  wiJth,  Those  tnle  lands  are  dry  enough  for  cul- 
tivation, and  bold  ont  promise  of  great  fertility.  Above  the  tules  the  land  is  again  higiier, 
tike  that  below,  covered  with  vegetation  and  trees,  and  more  orleas  cultivated  bj  tbe  Indiana 
up  to  Fort  Yuma. 

For  the  whole  of  these  175  miles  the  river  has  a  veiy  crooked  and  winding  course,  aver- 
aging in  width  probably  half  a  mile ;  and  this  average  width,  it  may  be  hero  remarked,  it 
■"*-""  '--  '*—  entire  distance  np  to  Callville,  varied  Trom  time  to  time  by  bars  and  bonds, 


'  by  its  passage  through  mountain  canons  and  rocky  obstructions. 
Thotideebba       '"        -    ""      "-     ■■       '        "    -' 


feebbs  and  flows  for  30  or  35  miles  above  Port  Isabel  in  ordinary  stages  of  the  river, 
and  for  this  distance  on  tbe  flood  tide  salt  water  is  foand. 

At  the  rise  of  water  the  river  will  perhaps,  oo  the  average  between  Fort  Yuma  and  the 
mouth,  be  five  to  sii  feet  above  low  water  level— the  rise  lessening  towards  Port  Isabel. 

The  channel,  sometimoB  on  one  shore,  sometimes  on  the  other,  has  a  width  varying  from 
one-eighth  to  uue-third  of  a  mile,  and  a  depth  of  from  four  and  a  half  to  eight  feet,  'fiie 
only  obatructions  "f  note  in  tbe  entire  distance  to  Fort  Ynma  are  two  sand-bars,  which  at 
times  have  not  over  two  feet  of  water  npon  them,  and  are  frequently,  in  low  stages  of  water, 
consequently  troublesome.  It  often  happens  that  these  bars  are  washed  away  and  changed 
suddenly  by  the  current.  In  one  instance,  during  a  single  night,  a  bar  with  but  two  feet  of 
water  npon  it  disappeared,  and  10  feet  of  water  were  foand  next  day  in  its  place, 

Foni'  Yuma  to  La  Paz. — The  river  continnes  very  crooked,  having  about  tbe  same  aver- 
age width  and  depth  of  channel.  There  are  perhaps  three  bars  which  may  be  called  bad  in 
low  water,  though  these  are  trequently  cut  away  by  the  current  so  us  to  have  plenty  of  water 
upon  them. 

At  high  st^es  of  water  great  changes  take  place  in  the  channel.  The  banks  are  of  light- 
colored^obe  soil;  they  were  in  some  places  during  last  season's  nnnsnally  high  water  cut 
aviay~(mn  mile  directly  into  the  land,  changing  the  course  of  the  river  to  that  extent,  but 
leaving  a  new  channel  quite  equal  to  the  old.  This  cutting  occurs  at  bends  of  the  river  in 
tbe  bottom  lands,  which,  as  below  Fort  Yuma,  are  covered  with  vegetation  and  timber ;  the 
trees  of  the  varieties  already  named  are  suitable  for  fuel,  and  are  of  very  rapid  growth.  It 
is  found  that  upon  now  lands  formed  by  the  cnttjnga  of  tbe  river  coltonwood,  willow,  and 
mesqoito  trees  will  be  produced  in  three  years  lar^e  enough  to  cut  for  fuel. 

Feriile  bottom  lauds  extend  with  little  interruption  along  tbe  banks  of  the  river  from  Fort 
Yuma  to  the  Barriers — the  first  rapids  on  the  river,  situated  about  half-way  to  La  Paz.  Here 
a  range  of  broken  mounlains  approaches  tbe  river  on  either  side,  and  its  channel  passes 
between  high  rocks,  which  contract  it  and  give  it  a  current  more  rapid  and  diSicult  to  make 
head  against  than  any  other  rapid  on  the  river  excepting  tbe  Koariug  rapids.  At  the  Bar- 
riers there  arc  two  channels.  The  one  used  at  low  water  is  abont  100  leetwideat  that  stage, 
the  current  flowing  throu^  smooth,  deep,  and  very  rapid.  The  rapids  are  short,  probably 
500  yards,  more  or  !i^s.    The  other  channel,  used  when  the  river  ia  up,  is  wider  and  easier. 

After  pussing  the  B»,vieii9,  the  mesa,  an  elevated  gravelly  plateau,  generally  barren,  nearly 
up  to  the  river  in  many  places,  breaking  the  bottom  lands,  and  forming  the  banks  for  spaces 
sometimes  of  half  a  mile,  at  others  of  two  or  three  miles  along  its  course.  Occasionally  the  mesa 
will  form  one  shore  of  the  river  for  a  mile  or  two,  while  on  the  other  will  be  a  fine  open  hot- 
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torn.  This  mesa,  where  it  slrilies  the  river,  is  aaually  20  to  30  feet  abore  tlie  water.  It  is 
never  overflowed,  and  during  the  mosquito  seaaon  tho  Indians  live  npon  it  to  avoid  Ihoso 
icsecta,  -which  are  exceeding-Ty  trouhlesomo  npon  thy  lower  lands.  All  Ihe  way  from  Fort 
Yuma  to  La  Paz  the  mesa  can  be  seen  from  tce  river  in  the  distance,  borderia"  ihe  bottom 
lands,  thongh  at  times  it  seems  to  be  J5  or  90  miles  dislant.  The  bottom  lands  prev&il 
throughout  the  distance  of  175  miles,  probably  covering  two-thirds  of  the  way.  They  are 
similar  to  those  below  Furt  Yuma,  as  be^forc  mentioned,  and  are  to  some  extent  iuhabited 
and  culUvated  by  the  Indians,  whose  villages  are  occasionally  seen  alou^  the  river  shore. 
Ti-ees  are  quite  abundant  for  most  of  the  distance,  and  plenty  of  fuel  to  be  had.  Fuel  cnt 
by  the  Indians  is  not  very  good,  aa  they  usually  take  only  dead  trees  or  drittwood,  instead 
of  cutting  live  trees  and  piling  the  vfood  to  dry.  Driftwood  upon  the  lower  river  is  mostly 
of  the  lighter  woods  that  grow  there;  while  upon  the  upper  waters  it  jsof  woodbavin°pgood 
Bubstanoe  for  fuel. 

Above  the  Barriers  is  the  well-known  rancho  of  William  Rhodes,  extending  16  miles  along 
tho  east  bank  of  the  river.  The  laud  is  cultivated  to  a  small  extent,  and  sustains  largo  umn- 
bers  of  cattle  which  thrive  remarkably  well. 

La  Paz  to  Mohave  Canon.— The  character  of  the  river  is  a  little  changed  in  these  100 
miles.  It  has  a,  width  of  from  ono-eigbtb  to  one-third  of  a  mile,  and  a  depth  ranging  from 
four  and  a  half  to  oight  feet,  with  occasional  bars  having,  say,  30  inches  of  water  npon 
tiem.  It  is  much  less  crooked  than  below.  There  is  generally  a  good  wide  channel  with 
a  pretty  rapid  currant,  and  occasionally  a  short  bend  wbieh.  at  high  water,  will  cause  a 
powerfnl  eddy,  a  little  dangerona  for  n  steamboat  of  insufficient  power.  There  is,  however, 
no  bvoken  water,  and  no  dangerous  rocks  are  to  be  fonnd . 

The  valley  described  in  the  last  section  extends,  with  little  change  of  character,  up  to 
Mohave  canon.  About  30  miles  above  La  Paz  the  Ohimahneva  mountains  approach  to 
within  a  couple  of  miles  of  the  shores  of  the  river,  with  a  fine  open  country  lying  about 
their  base.  In  these  monntains  are  copper  mines  which  promise  to  become  very  prtKluctive 
whenever  work  upon  them,  now  suspended,  shall  be  resumed.  After  passing  Williams  Fork, 
situated  about  80  miles  above  La  Paz,  there  is  a  distance  of  ISorifflmiles  to  Mohave  canon, 
through  which  the  river  passes,  cutting  its  way  for  eight  or  nine  miles  through  a  high  range 
-" '''- — ;  flowing  partly  between  immense  precipices  of  rock,  rising  nearly  perpeudic- 


__ ..       n  projecting  points  of  rock.    This  feature  is  constantly  to  be  observed 

npon  the  Colorado  in  places  where  it  passes  between  shores  of  rock,  and  is  a  most  favorable 
circumstance  for  steamboat  navigation. 

Mohave  Canon  to  Hardyville.— Above  the  canon  the  valley  again  presents  itself, 
dif^ring  little  in  character  until  reaching  Fort  Mohavo,  about  30  miles  above.  For  this  dis- 
tance uie  bottom  lands  prevtdl,  bordered  in  the  distance  by  the  mesa,  which  occasioosDy 
comes  up  and  skirts  the  river  for  short  distances  and  then  again  recedes,  leaving  long,  vide 
stretches  of  low  lands  covered  with  vegetation,  and  producing  the  same  timber  aa  that  foDod 
lower  down  the  river.  Upon  the  east  side  of  tbe  river  a  few  Mohave  Indians  are  scattered ; 
on  tbe  west,  a  small  number  of  the  Chimahneva  tribe.  There  is  a  great  deal  of  fine  farming 
land  lying  between  tbe  canon  and  the  fort,  some  of  which  is  already  occupied  by  Americans. 
Here  was  located  tho  Philadelphia  rancho,  occupying  several  miles  along  the  east  side  of  tbe 
river.  Of  this  rancho  a  largo  part  has  been  washed  away  and  lost  by  the  cutting  out  of  the 
liver  during  the  past  two  seasons. 

After  passing  Fort  Mohavo  tbe  shores  change.  Ijow  mesas,  producing  a  little  vegetation, 
form  the  banks  upon  both  sides  of  the  river,  except  when  occasionally  broken  by  small  bot- 
toms of  good  laud,  some  ol  Ihem  occupied  by  a  few  Indians.  Scarcely  any  timber  is  seen 
npon  the  river  from  the  fort  up  to  Cottonwood  island.  What  little  formerly  grew  upon  this 
part  of  the  liver  has  been  mostly  cut  off. 

For  tho  60  miles  from  Mohave  cauon  to  Hardyville  there  is  nothing  serious  to  impede 
navigation.  The  river  is  much  stmigbter  than  in  tbe  lower  paita.  and  has  no  sharp  bends 
and  no  bad  bars.  In  some  places  a  strong  current  is  encountered,  but  there  is  nothing  to 
stop  a  steamboat.  The  average  width  of  Uie  river  continues  about  half  a  mile.  The  chan- 
nel in  width  and  depth  is  about  the  same  as  that  described  in  the  lower  part  of  tbe  river. 

Hardyville  to  Cottonwood  Island.— The  shores  continue  ol^low  mesas  on  each 
side.  There  is  very  little  timber  to  be  seen.  Hero  and  there  is  a  small  opening  of  arable 
land,  breakiDg  the  line  of  the  mesa.  A  few  Indians  of  tbe  Mohave  and  Chimabueva  tribes 
are  found  upon  the  banks.  Tbo  country  generally  presents  a  poor  and  barren  aspect,  but 
in  a  few  places  upon  tbe  small  bottoms  farms  might  be  cultivated.  A  triflius  amonnt  of 
firewood  can  yet  bo  had  upon  this  portion  of  the  river. 

.  For  this  distance  the  river  may  be  said  to  be  quite  straight.  Its  bends  are  long  and  easy, 
and  it  oifers  every  faciUty  for  navigation.  The  few  bars  found  have  sufSeient  water  upon 
them  even  at  low  stages.  Some  places  are  lo  be  passed  where  there  is  a  quick  eurreot,  out 
there  is  no  obstruction  to  navigation  until  the  head  of  Cottonwood  island  is  reached.  At 
liis  place  there  is  a  sand-bar  upon  which  the  depth  of  water  frequently  changes,  and  which 
is  said  might  sometimes  in  low  water  prove  troublesome.     When  the  Esmeralda  crossed  it 
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tiiore  were  five  feet  of  water  upon  it,  and  tliat  at  a  low  stage  of  Ihe  river.  The  river  eon- 
tinuefl  about  half  a  mile  in  averago  width,  and  the  channel  about  the  same  in  depth  and 
width  as  in  tte  lower  river — ran^ng  saj  from  fonr  and  one-halt  to  eight  feet  deep  in  moat 
pla:e8. 

Cotlonwood  island,  about  10  miles  loog  by  an  average  of  abont  three  miles  wide,  is  a  fine, 
level  island,  fertile  and  covered  with  grass,  and  liaving  consideritble  timber.  Claims  are 
said  to  have  ijeeu  located  npon  the  land,  but  it  is  yet  onocoupied.  On  the  main  land  on 
both  sides  of  the  river  opposite  Cottonwood  island  are  fine  bottom  lauds,  with  good  grass, 

A  large  quantity  of  drittwood  of  superior  kind  for  fuel,  composed  mainly  of  nitcb-pine  and 
cedar,  every  year  lodges  at  the  head  and  along  the  sides  of  the  island — sufficient,  perhaps, 
-■--?,  if  taV ^  *-  '■- — '-'-  "--  '■— '  '-   '---  ' ■  ■•     ^ 


alone,  if  taken  care  of,  to  furnish  the  fuel  for  years  to  steamboats  pa,SEiDe  on  the  Callville 
route.  An  immense  jiuantity  of  this  wood  was  upon  the  island,  estimated  at  several  thou- 
sand corils.  The  entire  bead  of  the  island  seemed  to  be  formed  of  trunks  of  trees  and  sand 
wasbed  in  between  them.  The  driftwood  consists  of  trees,  much  brofeeii  up.  of  various 
si^es,  not  asually  exceeding  14  ioches  in  diameter.   ' 

Cottonwood  Isund  to  Callville.— In  these  60  miles  are  found  the  following  points 
of  interest : 
Bound  island,  four  miles  above  Cottonwood  island. 

El  Dorado  canon,  five  or  six  miles  above  Round  island 10  miles. 

The  cave,  five  miles  from  El  Dorado  canon 15      " 

Koaring  rapids,  two  or  three  miles  above  the  cave . 18      " 

[Explorers'  rock  is  six  miles  above  Roaring  rapids.] 

Black  canon,  20  miles  above  Roaring  rapids 38      '■ 

Callville,  20  or  22  miles  above  Black  canon 60      " 

From  Cottonwood  island  to  Round  island,  (four  miles,)  there  is  nothing  serions  to  impede 
navigation.     The  cbannel  Is  good,  though  occasionally  some  "strong;  water"  is  met  with. 

At  the  point  where  El  Dorado  canon  empties  into  the  Colorado,  (flve  miles  above  Round 
island,)  mountains  and  high  broken  lands  commence,  and  coutinae  lo  border  the  river  until 
the  Black  caiion  is  passed,  a  distance  of  probably  28  or  30  milesi 

From  Round  island  to  El  Dorado  canon,  (five  or  six  mites,)  the  channel  eontinnes  good, 
and  without  obsttuction,  except  occasional  "  swift  places"  of  no  great  moment. 

Aftec  passing  El  Dorado  caiion,  and  until  Roaring  rapids  are  reached,  (a  distance  of  about 
eight  miles,)  the  channel  continues  good,  with  smooth  water,  but  a  quicker  cunent.  Ko 
impediment  is  fonnd  here  that  could  be  at  all  serious  in  any  stage  of  the  water  until  arrival 
at  tbe  famous  Roaring  rapids. 

These  rapids  arc  caused  by  barn,  composed  of  rock,  gravel,  and  boulders,  which  malie  out 
obliquely  from  each  side  of  the  river  toward  the  centre.  The  current  striking  these  bars  is 
defteeled  with  a  strong  swell  or  roll  IVomeach  bank  towards  the  middle  of  the  channel.  These 
swells  cause  the  water  to  break  where  tbey  meet,  and  the  wal«r  has  then  a  straight  rapid 
shoot  down  tho  contracted  channel  in  the  middle  of  the  river.  With  thelead  no  bottom  could 
be  found  in  tbe  lapids.  The  water  appeared  very  deep,  ])tobably  as  much  as  30  feel.  Tbe 
rapid  wat«r  may  be  altogether  500  yards  in  extent,  bat  of  this  the  great  obstruction  is  found 
in  only  200  to  iiOO  feet;  there  the  straight  rapid  shoot  above  described  is  located.  In  these 
200  to  300  feet  the  descent  of  the  water  is  plainly  perceptible  to  the  eye.  By  the  use  of  a 
water-level  it  was  found  to  fall  in  the  neighborhood  of  four  feet  in  the  distance  named.  There 
is  a  rock  here  standing  about  five  feet  out  of  water,  which  is  probably  covered  when  the  river 
is  high,  but  is  easily  avoided,  and  in  fact  it  would  be  diffioolt  to  run  upon  it,  as  the  swell  and 
the  course  of  the  current  would  set  a  boat  away  from  it. 

To  pass  the  200  to  SOO  feet  of  rapid  broken  water  desctibod,  the  Esmeralda  placed  a  ring- 
bolt in  the  rocks  above,  (tbe  only  ring-bolt  used  on  the  trip.)  and  ran  a  line  800  feet  in  length 
to  it.  This  line  was  taken  to  the  steam  capstan  on  the  single  pnrchase,  and  the  steamboat 
was  run  up  the  SOO  feet  to  tbe  ring-bolt  in  seven  minutes  easily,  and  without  apparent  strain. 
For  perhaps  thi'ee-fourths  of  the  800  feet  the  steamboat  slowly  backed  her  wheel  to  keep  her 
head  tight. 

After  running  the  Esmeralda  up,  the  line  was  taken  to  the  loaded  barge,  ivhich  was  hauled 
lip  in  about  30  minutes,  using  the  three-fold  purchase  npon  the  capstan.  At  this  time  the 
river  was  at  a  low  stage,  probably  nearly  as  low  as  it  usually  gets. 

From  Roaring  rapids  to  Black  canon,  (about  20  miles,)  there  are  a  number  of  rapids.  Of 
these  only  three  are  of  any  consequence,  and  In  them  the  wat«r  scarcely  breaks  at  all.  At 
the  rapids  the  shores  >rere  always  rocky,  bnt  there  was  ample  width  in  the  channel  to  clear  all 
rocks,  which  were  generally  above  water.  Explorers'  rock,  situated  in-  this  portion  of  the 
river,  is  near  mid-channel;  and  is  seldom  or  never  seen  above  water.  Its  position,  however, 
is  well  Icnown,  and  there  is  little  danger  from  it,  as  there  is  abont  100  teoC  of  clear  channel- 
way  on  ^ther  side  of  it,  and  the  river  runs  with  a  still  slow  current. 

Black  canon,  from  its  ontranee  to  i(s  termination,  is  from  8  to  10  miles  in  length.  In  the 
caiion  the  river  has  anaverage  width  of  perhaps  900  feet.  Bis  here  a  still  deep  stream, 
flowing  smoothly,  but  not  very  rapidly,  between  bold  rocks,  which,  for  a  lare;e  part  of  the 
way,  rise  in  precipitous  walls  to  an  immense  height  above  the  waler^  The  ehanpel  is  free 
from  rocks  from  shore  to  shore,  and  has  no  sudden  or  short  turns.    TSie  EitoMiJlUa  towed 
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the  tai^fi  tlirougli  the  canou,  cot  lanning  a  line  more  thaa  once  or  twice,  and  that  only  to 

Leaving  Blacic  canon,  the  cottut^y  a^iua  becomes  open,  with  occasional  hattom  Tirads  aod 
grikss  on  either  Bide,  up  to  Vegas  Wash,  six  or  eight  miles  distant.  Ths  river  renames  ita 
average  width  of  about  half  a  mile;  it  nms  with  smooth  water,  but  a  strong  current,  to  make 
head  against  which  the  Esmeralda  constaotly  run  lines.  The  lines  wore,  however,  only  used 
to  economize  fuel,  which  mnat  have  been  freely  used  io  propel  the  boat  ^inst  the  quick 
current.  Only  the  single  capstan  was  used.  No  bars  or  rapids  were  found  between  Black 
cation  and  Vegas  Wash.  The  channel  was  in  width  and  depth  about  equal  to  that  of  Iha 
lower  river.    A  small  iribe  of  Indiana  live  along  the  banks  of  the  river. 

From  Vegas  Wash  toCallville,  (12  to  15  miles,)  tho  Colorado  has  a  smooth  slack  current, 
and  plenty  of  water.  The  country  along  the  river  is  mostly  mesa  and  sand,  but  with  con- 
siderable land  that  eeeuied  &t  for  cultivation.  A  few  Indians  are  living  npon  this  section. 
There  is  eaarcely  any  timber  Browing  from  Black  canon  toCallville,  (what  was  seen  was  wil- 
low and  mesquile,)  but  a  little  drift-wood  lodges  along  the  banks  for  the  whole  distance. 
Besides  what  the  Esmeralda  used,  she  left  abont  enongh  of  this  drift-wood  for  one  more 
tiip  up. 

Nothingwasseenofthe  Colorado  above  Callville.  Information  obtained  showed  that  a  steam- 
boat might  possibly  be  taken  up,  with  difficulty,  to  a  point  30  miles  bigher,  but  that  there, 
owing  to  the  crookain  the  river,  she  wouldbebuteightmilesdiatantina  straight  line  by  land 
from  Callville.  Mr.  Smith,  the  Mormon  aj>ent,  stated  that  three  men,  at  ditlerent  times,  and 
each  ignorimt  of  the  other's  proceedings,  bai  been  sent  by  Brigllam  Young  from  Salt  Lake, 
to  examine  the  river  and  adjacent  country ;  and  that  ea^  had  separately  reported  Ibat  Call- 
ville must  be  the  head  of  navigation. 

The  Cave.— Two  or  three  milea  below  Bearing  rapids,  and  in  sight  of  them,  the  river  at 
a  bend  strikes  the  face  of  ft  steep  rocky  mounitun.  The  action  of  the  water  has  here  scooped 
or  hollowed  out  a  very  remarkable  cave,  about  70  feet  in  width  at  its  entrance,  extending 
directly  into  the  rock  for  abont  200  feet,  and  having  ft  height  of  perhaps  50  or  60  feet.  The 
current  setting  into  and  out  of  this  cave  carries  in  and  deposits  sufficient  drilt-wood  to  keep 
it  fall  to  extreme  high -water  mark.  When  the  Esmeralda  stopped  here  for  wood  it  was  found 
piled  in  to  the  height  of  20  feet  above  the  then  stage  of  water,  filling  the  cave  to  about  that 
height  for  nearly  the  whole  extent.  It  is  supposed  that  if  the  cave  were  cleared  out  ^very 
year,  it  would  be  filled  afireBh  by  tbe  season's  drift.  If  this  be  so,  it  will  be  readily  under- 
Stood  how  valuable  the  cave  may  become  to  a  sleamboatlino  to  Callville.  There  are  high 
grounds  near  by  upon  which  the  wood,  when  token  out,  could  be  safely  piled. 

Gbhbbal  Observations  upon  the  Eivbr,  &c.— The  average  current  of  the  Colorado  at 
ordinary  low  stages,  where  no  contraction  or  special  obstruction  exists,  may  be  about  three 
and  a  half  miles  per  hour.  At  h=gh  water  it  is  of  course  more  rapid.  Ag^nst  such  a  current 
the  Esmeralda,  when  under  way,  towing  a  loaded  barge,  would  make  about  40  miles  per  day 
from  point  to  point,  running  only  during  daylight.  When  regular  navigation  is  established 
boats  will  undoubtedly  run  day  and  night,  except  that  wheu  reaching  any  difficult  place  at 
night  it  may  be  necessary  to  wait  for  daylight,  to  pass.  A't  least  this  will  be  the  case  for  tbe 
greater  part  of  the  passage  to  Callville,  say  from  Port  Isabel  to  El  Dorado  carion,  distance 
about  350  miles.  Whenever  steamboats  get  to  running  frequently  and  regularly,  the  con- 
stant stimng  of  the  sand  upon  the  bars  will,  it  is  believed,  keep  them  washing  away,  so  that 
a  good  depth  of  water  may  always  be  found  upon  them.  A  steamboat  for  the  CallviQe  trade 
ahculd  have  an  18-inch  cylinder,  draw  not  over  SO  inches,  and  be  not  over  140  feet  in  length, 
with  a.  large  stern  wheel.  A  boat  like  thia  would  go  from  Point  Isabel  to  Callville,  with  a 
barge  in  tow  enrryine  200  tons  of  goods,  in  J  4  days,  running  only  by  daylight,  at  almost  any 
stage  of  the  river.  When  boats  of  this  description  are  placed  upon  the  river,  the  trips  will  be 
made  with  tbe  same  regularity  and  certiunty  aa  on  the  rivers  of  California.  Up  to  this  time 
there  has  never  been  a  suitable  boat  on  the  Colorado.  All  are  deficient  in  power  and  size, 
and  same  draw  too  much  water.  The  Indians  living  along  the  whole  length  of  tbe  river  are 
friendly  and  peaceable. 

Bough  estimate  of  distances. 

Port  Isabel  to  Fort  Yuma 175  miles. 

Fort  Yuma  to  La  Paz,  175  miles 350 

La  Paz  to  Williams  Fork,  80  miles 430 

Williams  Fork  to  Mohave  canon,  18  miles 4fiO 

Mohave  canon  to  Hardyville,  60  milea 510 

llardyville  to  CotWn wood  island,  30  miles 540 

Cottonwood  island  to  Callville,  60  miles 600 

Other  Statemkkts.— At  the  aarae  public  meeting  E.  G.  Siieath,esq.,  of  San  Francisco, 
said  he  believed  that  freight  could  be  put  down  at  Callville  for  four  cents  per  pound,  and 
that  a  chance  was  now  offered  to  supply  125,000  to  130,000  people  with  tbe  necessaries  of 
Efe,  acd  they  ought  to  take  advant^e  of  it.  In  answer  to  question  pot  by  the  chairmon,  be 
said  that  tie  believed  that  it  would  take  ftom  30  to  60  days  to  run  a  cargo  through  to  Call- 
ville. It  would  have  to  bo  transhipped  at  tbe  mouth  ol  the  river,  and  it  might  be  well  to 
transfer  it  again  to  a  powerful  boat  below  the  rapids.  (  ^  (">(">  tJ  I C 

30  ^  O 
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Captain  Eogere  said,  as  far  a 8  hia  knowledge  went,  tbere  wasuo  particular troiible  in  navi 
gating  llie  river.  Tliere  was  a  scarcity  of  wood  for  50  miles  below  Callville,  but  the  Mor- 
mons told  him  tbat  tbere  was  a  mountain  at  the  back  of  that  place  where  tbere  waa  plenty 
of  wood,  which  iMiuld  be  obtained  at  reasonable  rates,  sivr  abont  $7  per  cord.  Wood  conid  be 
procured  the  whole  length  of  the  river  lor  from  $3  to  $A  per  cord,  and  by  cutting  it  them- 
selves, for  us.  He  thought  that  when  proper  arrangenienla  were  perfpcted  Ihe  trip  could  he 
made  inside  of  15  days.  The  espense  of  running  a  steamer  was  less  there  than  here ;  it  did 
not  cost  neatly  so  much  on  the  Colorado  aa  on  the  Sacramento  river.  Labor  and  wood  were 
cheaper  there.  Thsy  pay  $50  per  month  to  men  on  tbe  Sacramento,  and  on  the  Colorado 
only  $35  i  they  pay  $6  per  cord  for  wood  on  the  former  river,  and  only  S3  on  the  latter. 

Captain  R<^era,  in  answer  to'  qnestions,  said  that  the  currents  were  stronger  and  not  so 
regnlar,  on  the  Colorado,  than  on  the  Sacramento,  hut  there  was  deeper  water  on  the  former. 
There  were  no  sand-bars  to  speak  of  above  Fort  Mohave,  and  the  nvet  was  not  practically 
more  difficult  to  navigate  than  the  waters  of  tlie  upper  Missouri.  Hb  had  no  doubt  in  the 
world  that  it  would  prove  the  host  paying  institution  ou  the  coast ;  it  wonld  certainly  pay 
better  than  the  Sacramento  river.* 


SECTION    IV. 

CENTEALARIZONA. 

It  wtfB  not  imtil  1863  and  1863  that  an  attempt  was  made  tliorouglily  to 
explore  Central  Arizona,  Whipple  and  Beale  tad  crossed  by  the  35th  parallel ; 
Aabry  and  Leroux  had  seen  something  of  the  Salt  and  Verde  idvei-s,  the  chief 
northern  tributaries  of  the  Gila;  but  no  one  ha<i  attempted  more  than  a  hurried 
passage  through  the  conntry,  although  all  believed  it  to  be  rich  in  the  precious 
ores.  .  Late  in  1862,  or  early  in  1863,  Powel  or  Pauline  Weaver,  a  noted  moan- 
tain  man,  who  had  croesed  Arizona  by  the  Gila  as  early  as  1832,  was  attracted 
by  the  placers  at  La  Paz  to  look  for  others  in  the  interior  of  the  country,  and 
started  with  a  party  of  men  fw  explomtion.  Ho  found  what  have  since  been 
known  as  the  Weaver  diggings,  near  Antelope  Hill  and  the  town  of  Weaver, 
seme  sixty  miles  south  of  the  present  town  of  Prescott.  About  the  same  tima 
Joseph  Walker,  another  well-known  and  veteran  pioneer,  arrived  at  Pima  Vil- 
lages with  a  party  of  gold  hunters,  and  determined  to  go  north  to  see  what  the 
unexplored  country,  from  which  the  Indiana  had  often  brought  fabulous  reports, 
really  contiuned  in  the  way  of  precious  metals.  This  party  discovered  and 
ascended  the  Hassyampa,  one  of  the  main  streams  of  Central  Arizona,  whioh 
has  its  rise  about  ten  miles  southeast  of  the  town  of  Prescott,  and  runs  nearly 
south  until  it  sinks  in  the  desert  some  twelve  miles  below  the  town  of  Wicken- 
burg.  Part  of  the  Walker  parity  went  to  the  Weaver  diggings,  where  on  the 
top  of  Antelope  HiU,  in  a  most  remarkable  position,  Mr.  Bnelling  discovered  a 

•  AlUinueh  the  deacrliitlou  given  of  tbe  Colorado  liver  lu  The  above  report  Is  mbBtantlsIl;  correct  bo  &[  us 
retatea  to  Its  general  teataroB,  ibe  difficnllies  of  ItK  nflyigatjoa  nre  coasldoraljly  imdeirated.  It  sboold  ba 
borne  Id  Dujjii  Ibat  tbefle  reprceenrationa  are  made  by  parties  InteteBTed'ia  gatllDg  np  ajBolienio  to  seciiro  ^e 
Utab  trade.  8ofarihmi  UiedeptboF  natei  bebig  greatei  ou  the  Colomdo  tbaaon  Uie  Baoramento,  my  own 
expertenbe  from  Fort  Mtijave  to  Fort  Ybma,  Hud  aU  Uia  testnaooy  T  bava  beau  auablcd  to  Aatbet  on  the  sub- 
ject, fondih  dinet  proof  to  the  oootrary.  Tbe  cleptb  at  tile  ordiGar;  low  stage  <m  (ba  Colorado  Is  not  more 
than  two  aod  a  balr  feet  on  the  bars.  In  January,  1S6A,  tbe  Coeopah,  under  aommand  ef  Gafilain  Bobinaon, 
«ne  of  themoEt'esp«FlaDi»d^laUenlheilver,'VFB8ne»IvtwonioulbaiuaMug  tbe  dip  from  Fort  Yuma  la 
PoTtUojare,  and  tbe  dranghtDftJilB  boat  *aanotoverfi4bicheH.  Sbe  was  comt^Ued  to  transfer  an  her  tt^lght 
to  bargea  ailer  pasahiB  Es  Paz:  Qu  -yia  retom  Mp  from  Foit  Mqlava  to  Foit  Youui,  without  sai  freiebt 
wliateTeT,  she  look  nke  dt^o  to  make  a  VstBnce  of  leu  tbui  300  miles  down  streBjn.  Tbe  great  difficulty 
arleeB  from  Hie  eonnantghlftHiBi  of  the  ataalmeU,  dai^sAd  by  the  saving  of  baalis,  depo^fa  of  sand  !u  new 
plaees,  (Uxd'oouBBqnout-cbangea  lu-flie- direction  of  tbe  cnrraut.  It  la  a  p^culiailtv  of  the  river  tbat  hay 
IfatiTtrvemaDt  made  in  the  way  nt  daou,  wli^,  or  wdrg  muali  from  ItK  very  oaiure,  be  of  temporary  benefit. 
The  natnral  laws  which  goTam  thli  stream  aie.ooustBiitly  In  operation.  Mew  cavea  lu  Ibe  allutlal  banks 
tliraw  the  eaiHnt  ant  M  ibe  eitatisg  eluuinele;  ana  eveo  wkere  thia  caonot  oecnr,  there  are  alw^  uew 
deposits  of  (and  made  at  tlielr  lower  eitremllr,  tfms  oreatbig  new  obstajiles.    Tbe  EomIb g  Kaplds  f&na  an 

almost  iBBnperablebaMer  to  navigation  beyond  that  pdut,  but  It  wonld  be  leas  dliDealt  to  make  a  p 

Improremeut  tbece,  wtiere  tJ»  banku  are  rooky,  Uian  in  Ibe  long  stretcbea  of  ttie  river  below,  where 

_ 1_^  ..  — J     ^  — O.I-1 jjjj^  something  more  than  tbe  nnsuppmlBd  atalament  of  an) 

issertlon  tliattke  Colorado  ia  anperior  to  tbe  Saerameiita  aa-a  i 

;aler  advantage  thao  thoEC  now  in  UHe,  bnt  I  am  clearly  of  ppinioi 
on  with  Salt  Lak^  City  by  Ihe  way  of  Call*^i^^(ilB|  Q 


are  composed  of  aand.    ft  certainly  reqntrea  so „ ._. .,_ 

puty,  however  reliable,  to  justify  the  assertion  tliattke  Colorado  ia  anperior  to  tbe  Saerameiita  aa-a  navigable 

-aie  popnlation  nar  the  natural  facilities  to  instil^  suck  a 

SUacted  to  naviga-  ■--  '•---'•■  - '-  "■-—  —  •— - 

no  estoo^va  tradt 
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large  quantity  of  gold,  much  of  it  in  pieces  of  unusual  size.  One  nugget  weigh- 
ing a  half  pound  was  taken  out.  Much  of  the  mineral  was  dug  out  with  com- 
mon jack-knives,  and  one  man  is  said  to  have  taken  out  $4,000  in  a  Mnglo  day. 
It  is  the  common  impression  that  if  water  could  be  had  at  the  top  of  the  monn- 
tain  much  of  the  soil  would  pay  very  richly.  A  large  amount  of  wofk  has  been 
done,  and  a  great  deal  of  money  taken  out  along  the  creek  at  the  foot  of  the 
mountain,  where  the  mining  town  of  Weaver  is  located. 

The  Walker  party  gradually  ascended  to  Haasyampa,  finding  gold  at  nearly 
every  point,  and  in  the  winter  of  1863  and  1864  taking  possession  of  the  Lynx 
or  Walker  Creek  diggings,  (ten  miles  east  of  Prescott,)  from  which  it  is  esti- 
mated that  little,  if  any,  leas  than  a  half  million  of  dollars  have  l>een  taken. 
They  also  gathered  much  gold  on  Big  Bag  creek,  fom:  miles  east  of  Lynx  creek. 
As  the  plaoers  were  pretty  well  worked  the  miners  began  to  look  for  quartz 
veins,  and  found  no  lack  of  tliem.  All  along  the  Hasayampa,  upon  the  Agua 
Frio,  a  parallel  stream  of  considerable  size,  upon  Lynx  creek,  Big  Bug,  Tm'key 
creek,  and  indeed  upon  nearly  all  the  atreama  of  Central  Arizona  lodes  of  gold, 
silver,  and  copper  were  found.  In  the  excitement  a  great  many  were  named 
and  recorded  which  have  no  value. 

General  view  of  the  Prescott  region  of  couktbt.* — There  are  three 
elevated  ranges  of  mountains  preserving  an  approximate  parallelism  and  trend- 
ing in  general  north  and  south.  Between  them  are  wide  meridianal  depressions, 
occupied  by  grass  pliuns. 

The  eastern  range  is  called  the  Tonto  Plat«au,  and  is  composed  of  horizontal 
strata  of  lime  and  sandstone,  resting  upon  the  surface  of  a  broken  granite  sys- 
tem. The  surface  or  sammit  of  the  chain  is  quit*  evenly  level,  a  plateau  of  fif- 
toen  miles  wide  and  over  a  hundred  long  covered  with  pinea.  West  of  this  and 
separated  from  it  by  the  Tonto  or  Prescott  plsuns,  lies  the  Sierra  Prieta;  a  con-^ 
tinuous  elevated  ridge  of  about  60  miles  in  length. 

Westward  agmn  is  the  Skull  motmtain  chain,  a  less  important  formation. 

These  will  be  described  separately. 

The  broad  valleys  between  the  two  first  rangea  open  northward  and  connect 
with  the  great  Val  de  China,  which  lies  beyond,  bounded  on  the  northeast  by 
escarped  mural  edge  of  tke  great  Plateau  or  Colorado  Mesa,  and  on  the  west  by 
the  mass  of  the  Azteo  mountains.  This  extended  valley  or  plain  system  is  all 
connected,  and  the  entire  drainage  empties  around  the  noilJiem  end  of  the  Tonto 
mountains  into  the  west  branch  of  the  B,io  Verde. 

The  valley  lying  west  of  the  Sierra  Prieta  drains  the  Williams  fork. 

The  Tonto  Plateau. — This  singular  table  range  is  unlike  most  chains  in 
Arizona.  It  ia,  in  fact,  a  part  of  the  grand  Mesa;  its  summit  being  on  tho  exact 
level  of  the  plateau,  and  only  sepai'atedfrom  it  on  the  east  by  the  deeply  crowded 
canon  of  the  Eio  Verde.  This  stream  has' cut  down  a  valley  of  aboat  3,000  feet 
deep,  and  thus  isolated  the  Tonto  range,  leaving  it  as  an  outlying  strip  of 
plateau,  having  the  aspect  fi'om  the  eountiy  on  either  side  of  a  true  range.  The 
excavation  of  vast  valleys  on  its  western  side  have  left  a  high  escarpment  of  its 
strata  on  that  Sank. 

Along  its  base,  where  the  erosim  has  cut  deepest,  granite  cones  of  the  under- 
lying system  are  laid  bare,  curiously  varying  the  general  aspect. 

The  exact  limit  of  this  table  in  its  southern  extension  is  not  yet  known,  but 
like  the  Sierra  Prieta  it  must  finally  sink  under  the  low  plains  of  the  Eio  Salado 
and  Gila. 

Its  summit  is  about  8,0P0  feet  high,  rising  at  the  northern  ehd  to  nearly  9,000 
above  sea  level.  Forests  of  pmus  FremmUana  and  pmus  ponderosa  grow  in 
considerable  extent  over  its  more  elevated  portions,  and  a  most  luxuriant  growth 

'  Report  of  ClnreDce  King,  psq.,  of  the  State  geological  survey  of  California,  to  Colonel 
B.  S.  WilliaiiiEon  on  the  geological  features  of  Korthem  Arizona.  •■  i 
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of  fauJich  and  gramma  grasses  is  everywhere  found.  Water  is  rare  oseept  in  the 
two  rainy  seasons. 

Xhb  Sibeba  Feihta. — By  refening  to  the  map,  tlhe  geographical  position 
and  extent  of  this  important  claim  will  be  easily  seen.  I  shall  confine  myself 
to  a  few  notes  on  ita  structure,  and  the  distribution  of  waters  and  timber. 

From  our  elevated  position  upon  one  of  its  culminating  pealis,  we  could  look 
down  the  line  of  the  range  and  overlook  a  large  portion  of  the  wide-spread  foot- 
hiil  system.  In  this  description  I  shall  use  all  the  notes  afterwards  made  from 
other  points  of  view,  both  iixim  the  valley  of  KirkJand  creek  and  the  sammits  of 
the  Aztec  cbmn. 

Granite  Mottntain,  the  noetherh  tekminus  of  Sieeea  Peieta. — An 
immense  pile  of  granite  rears  out  of  the  plains  and  low  foot-hills  which  stretch 
eastward  and  sonth  iiom  the  Aztec  monntains.  To  the  eastwai'd  it  presents  a  veiy 
ragged  front,  deep  scored  by  ravines  and  ribbed  by  cragged,  precipitous  spnrs.  It 
is  an  elongated  mass,  ending  northward  in  barren  rock  cones  of  700  or  800  feet  in 
height,  and  on  the  south  extending  into  the  summit  ridge  of  the  chain.  Within 
a  radius  of  four  or  five  miles  of  the  base  the  whole  distance  is  occupied  by  low 
ridge-like  masses  of  granite,  which  are  covered  with  immense  detached  bouldera 
poised  one  upon  another  in  strange  portions.  Among  these  are  many  egg-shaped 
masses  weighing  80  to  100  tons,  balanced  on  the  small  end. 

Gemebal  Stettctube  of  the  Range. — The  granitic  ridge  terminating  in 
the  peak  just  mentioned  extends  southward  for  about  65  miles,  maintaining  an 
average  elevation  of  nearly  8,000  leet,  rising  in  three  conspicuous  places  to  about 
9,000  feet  each.  These  ai'e  Granite  mountain,  the  northern  terminus,  Mount 
Union,  about  the  middle  of  the  range,  and  Bradshaw's  mountain,  its  southern  end. 
Its  average  extention  latterally  is  25  miles.  The  topography  is  comparatively 
simple,  consisting  of  the  centi'al  ridge,  which  is  usually  sti-£ught,  and  fix>m  which, 
at  right  angles  on  either  side,  project  long  rocky  spurs  descending  at  easy  grades 
to  tlie  plains  on  both  sides. 

Tabular  masses  of  nearly  horizontal,  sedimentary  rocks  rest  nnconformably  on 
the  spurs  in  the  Big  Bug  district,  south  of  Prescott,  varying  the  i^olling  character 
of  the  surface.  These  isolated  fragments  of  mesas  are,  without  .doubt,  relics  of 
the  same  beds  which  form  the  Tonto  and  Colorado  plateau,  and  which  have  been 
accidentally  left  in  the  gi-eat  period  of  erosim,  when  the  main  mass  of  overlying 
rock  was  worn  away  and  eaiiied  off  from  the  granitic  flanks  of  the  Sierra. 
Accompanying  the  granite  is  a  system  of  highly  inclined  (and  even  vertical) 
rocks,  wliich  strike  with  the  range,  skirting  its  eastern  base,  and  forming  the 
material  of  the  lower  foot-hills.  Southward  of  Prescott  this  series  of  rocks  widen, 
and  finally  occupy  more  than  half  of  the  eastern  slope. 

They  ai'e  of  great  importance  geolo^cally,  as  bemg  the  chief  auidfei'ous  rock 
of  the  region,  and  enclosing,  parallel  with  their  stratification,  the  main  quartz 
lodes  of  the  Prescott  and  Big  Bug  districts.  Metamorphic  slates,  mica  sheets 
and  quartzites  are  the  principal  rooks,  but  there  is  interbedded  a  fine  seam  of 
micaceous  oxyd  of  ii-on,  a  hematite  of  apparently  great  purity.  This  zone  seems 
to  be  about  15  feet  thick,  and  I  have  traced  its  indications  for  about  17  miles. 
West  of  Mint  valley  it  is  conspicuous  in  a  sharp  pni'ple  outcrop,  which  may  be 
followed  north  and  south  for  several  miles,  dipping  about  85°  to  the  east. 

The  detrital  matter,  sand,  gravel  and  clay,  which  has  been  brought  down  from 
the  slopes  of  the  chmn  and  deposited  by  former  torrents  in  valleys  among  the 
lowest  foot-hills,  and  even  out  upon  the  plains,  has,  in  crossing  the  auriferous 
zone,  become  mixfid  with  its  peculiar  rocks,  and  contiuns  the  gold  resulting  froni 
tlieir  disintegration  and  decompoMtion.  These  gravel  deposits  and  stream  sands, 
although  never  (so  far  as  known)  so  rich  as  the  placer  washings  of  Califcmia, 
aie  yet  sufficiently  chained  with  the  precious  dust  to  pay  for  washing,  especially 
where  water  enough  for  extended  operations  is  present.     It  is  curious  to  observe 
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along  tlie  pla«er  grounds  of  this  region  numerous  obsonie  traces  of  tlie  former 
inhabitants. 

Cii-cular  mounds  of  stones  occupy  msiny  of  the  little  knolls  and  heights  along 
the  streams,  and  everywhere  they  exist  numberless  fragments  of  earthenware 
and  glazed  pottery  are  thickly  strewn  over  the  surface.  That  these  ruins  ai'e  of 
considerable  age  is  proved  by  lai'ge  cedar  trees  whose  roots  penetrate  and  embrace 
tho  confused  rock  piles,  and  which,  by  examination  of  the  rings  of  growth,  are 
found  to  be,  in  some  cases,  not  less  1jian  200  years  old.  It  is  firmly  believed 
by  many  placer  miners  that  the  gold  ground  has  formerly  been  washed  over. 
This  idea  is  based  on  the  disturbed  position  of  the  boulders  and  gi-avel  in  the 
earth,  and  a  frequent  absence  of  that  regular  bedded  structure  which  materials 
deposited  by  water  generally  have,  and  which  the  digging  over  and  washing  by 
miners  must  obliterate.  It  will  not  be  long  before  this  must  be  established  or 
disproven,  for  it  is  imposable  to  suppose  that  no  implements  would  be  lost  {and 
embedded  in  the  gravel)  by  these  anraent  miners.  It  will  be  an  interesting  piece 
of  history  if  the  proof  is  finally  found,  that  tlie  former  inhabitants,  whose  origin 
and  Kfe  and  disappearance  is  so  wrapped  in  mystery,  were,  like  the  present  settlers, 
in  quest  of  gold.  Of  the  metalic  contents  of  the  Sieiia  Rrfeta  little  is  yet  knowa. 
Gold  is  known  to  exist  in  considerable  amount,  how  richly  and  how  widely  dis- 
tributed time  only  can  teU;  rich  surface  specimens  and  the  exaggerated  ideas 
of  prospectors  are,  of  eoui-se,  no  more  than  an  indication,  not  even  amounting  to 
a  probability.  That  tho  rocks  arc  remarkably  rich  in  large  quartz  veins  is  true, 
but  their  characteristics  are  utterly  unknown,  and  the  rich  surfaoe  distilbntien 
may  not  be  continuous  in  depth. 

Iron  I  have  befoi-o  mentioned  as  existing  in  a  bed  of  hematite,  but  unfortu- 
nately the  want  of  coal  forbids  the  extraction  of  this  most  precious  metal.  It  is 
quite  possible,  however,  that  tho  plateau  strata  lying  east  of  the  Rio  Verde,  and 
which  are  yet  wholly  unexplored,  may  be  found  to  yield  coal.  Silver  is  present 
in  certain  galena  veins  in  workable  percentage.  I  examined,  chemically,  at  Gen- 
eral Mason's  laboratory,  one  specimen  which  contained  over  $400  to  the  ton.  The 
copper  indications  sue  frequent,  but  as  yet  no  deposit  has  been  sufficiently  pros- 
pected to  throw  %ht  on  its  occurrence.  The  soil  of  the  mountain  valleys  along 
the  chain  is  often  rich  in  elements  of  fertility,  but  from  the  great  elevation  and 
great  nocturnal  I'adiation  in  the  clear  summer  months,  it  is  found  that  few  crops 
can  bear  the  rigoi-ous  climate,  frosts  occurring  in  every  month  of  the  yeai-, 

TiMBEK  Ol-  THE  SlEKKA  Pkibta. — Eveiywhere  above  5,000  feet  the  range  is 
heavily  wooded  with  coniferous  trees,  chiefly  the  piwus  ponderosa,  which  ranges 
from  the  elevation  mentioned  quite  to  the  summit.  It  has  about  the  same  habit  of 
growth  as  on  the  flanks  of  the  Sieii'a  Nevad^  but  avei-ages  considerably  less  in 
height ;  its  averiw;e  is  hardly  over  ISO  feet.  The  timber  of  this  species  is  decidedly 
better  than  in  California,  where,  from  the  long-continued  dry  season,  or  some 
other  powerful  climatic  cause,  the  wood  is  bo  brittle  that  a  tree  in  falling  will 
often  break  in  five  or  six  sections. 

All  along  the  more  elevated  parte  of  the  range  are  scattered  groves  of  a  fir, 
(abm  Dougimm,)  and  the  piiion,  (pinm  edidis,)  also  a  slender  balsam  ih-,  (pro- 
bably yJcca  grmdis.)  The  timber  of  all  these  is  very  good  for  all  tho  ordinary 
architectural  purposes. 

A  poplar,  (p.fremdloides,)  a  tree  having  a  very  white  bark  and  ragged,  wide 
branching  habit,  is'found  on  the  upper  waters  of  all  the  streams,  even  about 
springs  at  the  summit.     Its  timber  is  too  soft  for  most  uses. 

Another  of  the  poplar  faihily  (a  oottonwood)  skirts  the  stream  banks  and  beds 
in  their  levels,  and  continues  downward  into  the  extreme  foot-hills  to  the  sinking 
grounds. 

Near  the  lower  limits  of  the  yellow  pine  timber  are  live  oaks  of  two  species, 
generally  too  small  to  be  of  value,  and  a  large  wide-spreading  juniper,  (j.  paehi/p- 
Ulcea.J     These  last  ar-e  dotted  over  tho  foot-hills  in  open  groves,  and  together 
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.with  a  walnut,  wliicli  generally  keeps  the  immediate  vicinity  of  streams,  strsiy 
quite  out  into  the  plains.  For  50  miles  in  length,  by  fi-om  16  to  20  broad,  the 
ransfe  is  well  timbered  with  lie  above  species,  and  is  decidedly  the  most  favored 
region  in  this  respect  within  a  great  distance.  Very  many  years  of  settlemwit 
and  enterprise  wonM  be  required  to  make  a  serious  inroad  on  this  valuable  wood- 
land, and  unless  the  mines  should  prove  extraoi-dinarily  rich  it  will  always  supply 
a  large  demand. 

Water  System  of  Sierea  Peieta. — Climatio  causes,  which  everywhere 
govern  the  distribution  of  waters,  are  somewhat  peculiar  in  their  action  ia  this 
region.  We  have  not  yet  sufficient  knowledge  of  the  atmospheric  changes  to 
thoroughly  understand  the  deportment  of  streams. 

In  general,  during  the  winter  months,  there  is  an  immense  precipitation  of 
vapor  over  the  whole  plateau,  which  is  deposited  in  the  form  of  enow  in  heavy 
banks  upon  all  the  mountain  chains  and  more  elevated  rolls  of  me*a.  This 
period  is  not  one  of  continuous  cold,  but  is  frequently  broken  by  a  few  days,  or 
even  weeks,  of  mild  weather,  when  the  power  of  the  sun  rapidly  melts  great 
quantities  of  snow,  and  all  the  brooks  of  the  Sierra  Prieta  are  brlmfull.  The 
clear  nights  during  winter  produce  an  intense  cold,  the  thermometer,  even  at  Pres- 
cott,  several  times  indicating  as  low  as  11°,  Fahrenheit;  the  melting  of  snow  is 
suspended  and  mnch  of  the  surface  water  frozen  up,  so  that  in  the  morning  the 
stream  is  very  low,  while  by  3  o'chack  p,  m.  of  the  same  day  it  is  a  torrent. 

The  period  of  winter  is  followed  by  a  waroi  spring,  when  the  air,  instead  of 
showing  a  difference  of  only  3°  or  5°  between  wet  and  dry  bulbs,  indicates  28" 
and  30°  of  difference. 

The  mountain  snows  «re  rapidly  melted,  and  by  May  are  nearly  disappeared; 
then  the  streams  gradually  fall,  the  volume  of  wat«r  fcecomes  less  and  less. 
Finally  they  shrink  back  into  the  mountains,  having  an  intennittent  flow,  chiefly 
hidden  underneath  the  rivera  of  sand  which  fill  their  beds.  Constant  and  rapid 
evaporation,  caused  by  the  thu'sty  condition  of  the  heated  air,  renders  the  remain- 
ing waters  alkaline.  This  season  of  droughts  and  shrunken  streams  gives  way  in 
July  and  August  to  a  second  wet  season,  one  of  copious  summer  showers.  The 
conditions  and  geographical  extent  of  this  rain-fall  are  not  known. 

Vast  masses  of  eloud  are  almost  daily  condensed  over  the  crest  line  of  the 
Sierra  Prieta,  and  toward  the  middle  of  the  afternoon  diift  eastward.  Similar 
storms  gather  along  the  Aztec  mountains  and  around  the  isolated  volcanic  cones 
of  the  upper  mesa.  This  discharge  of  rain  is  represented  to  be  very  rapid  and 
great,  and  as  aocompanied  by  a  brilliant  display  of  lightning. 

The  course  of  these  storms  seems  to  be,  aocording  to  general  testimony,  from 
the  Sierra  Prieta  eastward,  and  from  San  Francisco  mountains  southward  and 
eastward,  over  the  MegoDon  mesa.  This  phenomenon,  of  almost  daily  occnn'ence 
during  July,  August,  and  eai'ly  September,  at  the  very  season  when  over  the 
greater  part  of  Atizona  plants  are  dying  of  thirst,  has  a  powerful  influence  on 
vegetation,  redeeming  the  land  within  its  range  from  the  condition  of  a  desert. 
The  influence  of  this  season  on  the  streams  is  not  so  great  as  would  be  expected, 
from  which  I  am  inclined  to  think  that  the  discharge  is  chiefly  over  plains,  where 
its  irrigating  effect  is  seen  in  a  fine  ci-op  of  grass. 

Water  for  steam  pnqios^  in  the  mining  region  is  plenty,  if  used  economically, 
throughout  the  whole  Sien'a  Prieta,  but  all  placer  works,  except  single  rockers, 
must  be  suspended  during  about  haK  tho  year. 

Geass  Plains  beak  Pbkscott. — The  streams  which  rise  among  the  volcanic 
group  on  the  Colorado  mesa  join  those  from  the  Aztec  range,  and  have  excavated 
out  of  the  mesa  foimations  broad  valleys,  whose  general  elevation  is  from  5,000 
feet  to  5,600  feet  above  the  sea.  Of  these  the  lai^gest  is  known  as  the  Val  de 
China.  Williamson's  valley,  lying  north  of  the  Sierra  Prieta,  is  also  conoeoted 
as  an  arm  to  the  Val  de  China,  and  in  the  same  drainage  system  are  the  con- 
nected plains  between  the  Tonto  and  Prieta,  ranges.    Taken  together  they  foim 
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an  area  of  not  less  tLan  500,000  acres ;  add  to  this  about  300,000  acres  of  thinly 
wooded  foot-hills  sun-oimding  the  plains,  and,  like  thero,  well  supplied  with  grass, 
and  we  have  a  region  of  gruss  laud  of  neai-ly  a  million  aores; 

In  the  coldest  winters  snow,  although  on  rare  oeeasions  quite  covering  this 
area,  never  lies  more  than  a  few  days. 

At  present,  owing  to  the  Apaobes,  stoet-raising  is  not  possible,  but  if  the  mines 
should  half  come  up  to  the  wealthy  yield  which  is  confidently  predicted  by  the 
mine  speculatora,  both  civil  and  military,  this  vast  stock  range  will  be  a  most 
valuable  accessory  to  the  mining  settlements. 

The  grasses  are  all  of  the  tinde  known  as  bunch  grasaes,  never  forming  tm'f. 
How  these  would  last  if  eaten  down  yeaily  and  cropped  closely,  it  is  impossible 

Water  is  not  abundant  over  these  plains,  but  the  immense  amount  of  drain*^e 
which  flows  beneath  their  suiface  and  unite  to  form  the  west  fork  of  the  Verde, 
could  doubtless  bo  reached  by  wells  not  far  below  the  surface. 

We  remaan«d  aloft  on  the  Gi-anite  mount^n  two  days,  February  21  and  23, 
studying  carefully  all  the  topographical  features  within  the  range  of  view.  The 
night  was  comfortless,  with  a  wind  that  cut  through  our  limited  snpply  of 
blankets,  but  the  mild  temperature  we  fotaid  on  regaining  our  camp  in  the 
valley  soon  thawed  us  out.  On  the  morning  of  the  34th  we  staited  tor  Skull 
valley.  Our  road  carved  around  the  northern  base  of  Granite  mountain,  through 
a  succession  of  low  spurs  and  intermediate  valleys,  the  former  cov^ed  with  scrub 
oaks  and  ohapparal  plants,  and  the  latter  with  a  scattered  carpeting  of  diy  grass 
and  the  dead  stems  of  herbaceotia  plants.  Continuing  on  the  curve  till  om- 
direction  was  southward,  we  entered  the  upper  end  of  a  long  belt  of  level  grass 
land  lying  under  the  western  flank  of  tho  SieiTa  Prieta,  and  called  Sknll  valley 
from  ttie  number  of  crania  the  Apaches  have  thrown  thei'O. 

The  following  day  (the  25th)  was  devoted  to  a  froitless  search  after  a  lost 
member  of  our  party.  The  26th  (Sunday)  was  likewise  spent  in  trailing  tho 
missing  man,  and  by  nightfall  we  determined  that  he  must  have  gone  to  Skull 
Valley  settlement.  Four  of  iis  rode  down  there  at  midnight  and  found  that 
Brinley  was  safe  and  ha^i  stai-ted  back  to  look  for  our  camp, 

A  little  after  strarise  nest  morning  we  met  the  wanderer  and  took  him  back 
to  camp.  Monday  Mr.  Gfardner  and  I,  with  one  soldier,  climbed  a  bold  grauite 
cone  north  of  our  camp,  fi.-om  the  summit  of  which  we  had  a  fine  topographical 

Near  us,  and  bordering  the  Skull  mountains,  lay  a  rolling  bolt  of  foot-hills, 
chapparal-covered  and  roughened  by  outcrops  of  granite. 

Skxtll  Vau.ey. — This  level  valley  is  approximately  20  miles  long,  with 
bottom  land  of  varying  width,  fi:om  one-fonrth  to  a  mile,  and  winds  between  the 
foot-hills  of  the  Sierra  Prieta  on  the  one  side  and  a  range  of  granite  and  sedi- 
mentary rocks  on  the  other.  It  is  intej'seoted  about  midway  by  a  cross  ridge  of 
granite,  which  has  aoted  as  a  retaining  wall  to  the  accumulating  detritus  washing 
down  from  the  moimtain  sides  above  it,  damming  it  back  and  elevating  the 
northern  portion  of  the  valley  about  150  feet  higher  than  the  other.  The  mate- 
rial of  the  northern  section  is  mostly  of  disintegrated  granite,  and  the  vegetation 
of  a  poor  character,  except  two  species  of  live  oak,  which  flourish  finely  and 
seem  always  to  like  a  granitic  soil.  South  of  the  granite  ridge  there  is  a  decided 
improvement  in  tho  soil,  owing  to  the  presence  of  metamorpfflo  {mal  pais)  rocks 
lying  west  of  the  bottom. 

Here  are  the  fai'ming  settlements,  founded  on  a  deep  black  mould  of  great-  fer- 
tility ;  with  a  climate  never  very  cold  nor  evei'  intensely  hot,  they  may  hope  to 
acoomplish  considerable  agricultural  development.  The  waters  of  this  valley 
flow  southward  through  a  gap  in  the  metamorphic  hills,  and  empty  into  Kirk- 
land  creek,  a  tributaay  of  the  Santa  Maria. 

In  the  granite  hills  which  project  fi:om  the  western  range  into  the  head  of 
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Skull  valloy,  is  a  living  spring  tbat  contains  sufficient  water  for  a  large  camp, 
even  in  dry  seasons ;  good  bunch  grass  under  the  live  oaks  and  scattered  among 
the  oiiappaial  on  all  the  hills,  and  a  plenty  of  fire-wood,  make  this  an  attractive 
camp. 

Tiie  chain  of  granitic  hills  lying  west  of  Skull  valley  are  at  their  southern  end 
depressed,  and  finally  buiied  beneath  sedimentary  beds.  These  are  physically 
of  little  importance,  except  as  being  the  divide  or  water  shod  between  ^brkland 
creek  and  the  Santa  Maria.  Prom  the  granite  cone  spoken  of  above  we  obtwoed 
our  first  near  view  of  the  great  and  interesting  basin  of  the  Santa  Maria. 

It  seemed  to  ns  at  first  like  a  confused  labyrinth  of  rock  ridges  piled  up  ono 
above  the  otlier  without  system  or  order,  bnt  a  further  study  from  sevei'al  other 
points,  overlooking  it  more  completely,  and  several  tramps  into  its  depths,  gave 
us  a  good  knowledge  of  ita  structure.  Before  describing  this  singular  place,  I 
will  anticipate  our  work  a  little,  and  give  the  results  we  arrived  at  in  the  Kiad 
reoonnoissance  np  to  the  Skull  valley  settlements. 

A  road  from  Prescott,  either  to  the  settlement  at  Wickenburgj'to  La  Paz,  or 
to  the  mouth  of  Bill  Williams  Fork,  must  either  follow  the  present  road  to  Mint 
valley  and  around  the  northern  base  of  Granite  mountain,  and  down  to  Skull 
valley,  making  a  long  horseshoe  curve,  and  returning  in  a  distance  of  38  miles 
to  within  16  of  the  starting  point,  or  cross  the  high  range  directly.  We  explored 
two  passes  over  the  mountains,  one  directly  west  of  Prescott,  which,  from  the 
great  accumuladon  of  winter  snow,  would  be  quite  impassable  during  five  months, 
and  another  called  the  Indian  pass,  which  offers  gi'eat  facility  for  the  eonetruo- 
tion  of  a  road.  The  Apaches  rai^ely  fail  to  decide  wisely  on  all  matters  of  trail; 
a  well-beaten  path  through  the  pass  attests  their  sagacity.  This  depression 
can  hardly  be  over  1,000  feet  above  Pi-escott,  and  from  its  open,  exposed  nature 
it  can  hardly  have  more  snow  than  the  valley  at  Fort  Whipple.  Approaehed 
from  the  Prescott  side,  tho  pass  is  reached  by  a  gentle  ascent  through  rolling 
wooded  country,  and  without  any  of  the  difficulties  of  ordinary  mountain  roads, 
A  good  covering  of  soil  and  generally  even  sm-face  leaves  little  to  be  done  beside 
occasionally  digging  out  stamps  or  picking  away  a  few  stones.  The  descent 
into  Skull  valley,  although  not  so  gentle  as  on  tho  eastern  slope,  still  presents 
no  obataoles,  either  of  grade  or  rooky  surface,  which  cannot  be  overcome  by  a 
small  expendinre.  A  road  through  here  would  be  always  passable,  and  would 
reach  the  Skull  valley  settlements  in  about  1 '  miles,  saving  18  or  19  miles,  and 
reaching  the  valley  in  one  day  tess  than  by  the  present  road. 

Having  reached  Skull  valley,  a  road  fr'om  Prescott  to  Bill  Williams  Fork  must 
either  ibllow  the  present  line  to  Date  creek,  or  else  cross  the  Skull  mountains 
below  Tonto  spring  and  keep  the  high  mesas  of  the  Santa  Maria.  This  latter 
is  the  shortest  way,  and  we  esploi'ed  it  to  determine  its  practicability. 

February  28  we  crossed  the  divide  about  a  quarter  of  a  mile  from  camp  No. 
4,  and  descended  gi-adually  among  rolling  chapparal-covered  hills,  following  the 
diy  tributary  of  the  Santa  Maria.  After  marching  about  four  miles  we  found 
ourselves  on  tte  brink  of  a  deep  impassable  caSon,  with  rugged  vertical  walls  of 
black  cellular  rocks.  In  the  bottom  wore  chaotic  piles  of  angular  debris,  for- 
bidding a  passage  down  the  cimon,  even  had  we  found  a  place  to  descend.  To 
go  aj-ound  the  head  of  the  canon  would  only  lead  into  a  maze  of  deeper  ones. 
Our  only  way  was  to  keep  the  high  mesa  and  work  westward  parallel  to  tho 
canon,  crossing  the  lateral  gorges  which  were  made  by  its  tributaiy  ati'oams. 
Into  one  of  these  we  were  forced  to  descend  to  a  depth  of  fully  1,000  feet,  and 
at  an  angle  so  great  as  to  forbid  the  approach  of  a  wagon  road,  except  by  zigzag 
to  and  fro  at  great  expense.  Having  regained  the  opposite  summit  of  the  mesa, 
we  continued  southwest,  following  an  old  Indian  trail  skirting  the  borders  of 
the  caSon.  The  surface  of  this  ^teau  is  thickly  strewn  with  blocks  and  frag- 
ments of  all  sizes  «f  a  dark  brown  cellular  rock,  half  buried  in  the  eaith ;  their 
sharp  edges  cut  our  mnles"  hoofs,  and  rendered  footing  exceedingly  insecure 
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TliQ_so>l  formed  by  the  decomposition  of  this  mai  pats  rock  forms,  when 
thoroughly  soaked  in  the  wet  season,  a  rernarkably  tenacious  miry  clay,  which 
alone,  even  if  thei-e  were  no  difficult  caEons,  would  at  times  make  a  road  quite 
impasaaljle.  ■ 

The  mules  struggled  on  over  thia  rough  table-land,  and  about  the  middle  of 
the  afternoon  brought  us  to  a  singular  depreBsioii,  where  wo  found  water  and 
oamped. 

A  granite  cono  rose  out  of  the  »«rf  pais,  and  all  around  its  base  the  strata  have 
been  worn  away,  leaving  a  round  basin,  in  the  middle  of  wliicli  is  the  oone  of 
1,500  or  1,800  feet  height.  Here  is  permanent  water  In  tanks,  and  a  good  camp 
gimind ;  grass,  in  gi-eat  quantities  and  of  excellent  kinds,  abounds  all  over  the 
neighboring  hills  and  mesas,  and  wood  enough  for  all  camp  purposes  may  be 
colIect«d  from  the  shrubby  cedars.  Mr.  Gardner-  climbed  the  cone  on  the  following 
day,  while  I  explored  the  canons  and  tables  for  a  road  line. 

'From  this  camp  we  made  a  number  of  pedeeti-ian  excursions,  getting  at  last  a 
complete  knowledge  of  the  surrounding  topography.  The  difficulties  which  lie 
in  the  way  of  a  road  ai-e  all  of  them  of  a  nature  that  can  be  overcome,  but  only 
with  a  very  great  expenditure.  Compared  with  the  very  small  gain  in  distance 
over  the  Date  Creek  road,  it  is  much  more  than  compensated  by  the  accidental 
character  of  the  ground. 

In  moving  our  camp  we  descended  into  a  caRon  which  winds  throngh  a  Uby- 
rinth  of  eonfosed  piles  of  granit«,  the  trail  doubling  and  twining  to  avoid  impass- 
able crags,  and  finally  emerging  on  the  edge  of  a  mesa,  from  which  a  steep 
declivity  of  about  a  thousand  feet  leads  to  the  rolling  country  bordering  the 
valley  of  Kirkland  creek. 

Thompson's  valley  is  a  circular  espanaon  of  the  main  Kirkland  valley,  and 
is  of  topograpliical  interest,  as  its  present  water  system  is  divided  by  a  low,  flat 
spm',  a  haJl'  draining  down  one  side  of  a  high  granitic  ridge  and  half  down  the 
other,  uniting  about  four  miles  below,  and  flowing  as  one  stream  into  the  Santa 
Maria. 

We  followed  the  dry  caiion  of  the  noi-thera  branch,  keeping  the  narrow,  sandy 
bed  as  it  wound  back  and  forth  between  the  interlocking  spurs  which  jutted  from 
high  granitic  ridges  on  either  side.  Tall,  monumental  plants  of  the  Cerius 
GigimUeus  stood  erect  among  the  debris  and  i-ock  ruins ;  their  shafts  of  fluted 
green,  leafless,  and  irimmed  with  thorns,  heighten  the  savage  aspect  of  the  defile. 

The  pass  opens,  after  four  miles  of  winding,  into  an  open  valley  lying  along 
the  Santa  Maria.  This  level  area  of  about  2,000  acres  of  sandy  soil  is  bordered 
on  the  west  by  granitic  mountains,  through  which  the  river  in  its  westward 
course  has  out  a  deep  gateway.  Upon  the  east  is  a  high  boundary  wall,  formed 
of  the  escarped  edge  of  the  mesa.     Here  we  camped  for  about  10  days. 

After  exploring  in  all  directions  as  far  as  we  could  on  foot,  Mr.  Gardner,  Mr. 
Brinley,  and  myself,  with  three  soldiers, made  alittle  trip  northwestward,  climbing 
two  h^h  steps  of  tlie  mesa  system,  and  reaching,  aftei'  two  hard  days'  tramp,  a 
culminating  point  of  the  Aztec  range.  This  we  climbed  and  spent  two  days  on 
its  summit. 

Our  first  day  was  half  in  clowds,  half  in  sunshine.  Bitter  snow-storms,  which 
almost  hourly  swept  over,  accompanied  by  thunder,  completely  shut  out  all  view. 
These  alternate  periods  of  cloud  shadows  and  sudden  bursts  of  daaaling  sun- 
light were  of  wonderful  pictnresquenesB,  but  they  rendered  our  work  very  uiisat- 
isfactory.  The  second  day,  however,  was  of  tiiat  peculiar  clearness  which  so 
often  sijcceeds  a  storm  in  mountain  countries.  The  immediately  snrrounding 
region,  from  the  Mojave  road,  at  Fort  Eock  springs,  down  to  Date  creek, 
excluding  the  remarkable  basin  of  the  Santa  Maria,  was  in  plain  ^ght  and  in 
position  to  be  easily  studied  out.  The  great  plateau  is  not  broken  off  here  in 
wio  high  blnff,  as  in  the  Val.de  China  and  Tampai  valley,  but  descends  in  long 
slopes  and  broken  steps,  which  are  everywhere  cut  by  remai-kably  broken,  ataipt      i  ^ 
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Cfmoiis.  The  Santa  Maria  ijasiii  was  itself  excavated  by  aquaceowa  action  from 
one  of  these  steps,  and  then  in  a.  subsequent  pei'iod  of  much  greater  erosive 
action  was  deeply  gashed  down  by  narrow,  converging  cafion^,  with  tabular 
ridges,  mere  tongues  of  land,  left  between  thom,  so  that  the  formereurfaceof  the 
■basin  is  now  2,000  and  3,000  feet  above  the  present  stream  beds,  and  only 
remains  in  the  form  of  mesa  peninsulas.  Among  these,  here  and  there  rise  bold 
granite  peafes,  of  generally  angular  outline  and  rugged  surface,  suggesting  the 
■architecture  of  mighty  pyramids  from  the  soKd  strata  which  nave  long  over- 
whelmed and  hidden  them.  A  more  difficult  region  to  travel  over  cannot  be 
imagined,  nor  one  which  presents  less  induoeraent  for  settlements. 

The  mesa  plains  are  indeed  well  clothed  with  grass,  but  they  are  liard  to 
reach  and  fer  from  any  tillable  land  ;  besides,  the  dry  climate  aad  aoarcdty  of 
water  must  always  keep  tlicm  in  their  present  desolate  condition. 

The  great  streaias  have  long  ago  shrunken  away.  The  torrents  which  esoavated 
these  remarkable  oaSona  are  generally  now  a  mere  liver  of  sand,  only  flowing 
during  the  rapid  melting  of  snows  on  the  neighboring  hills,  or  rarely  in  summer, 
when  a  dense  storm-cloud  bursts  over  the  gulf  walls  and  pours  down  its  deluge. 

Thei-e  is  evidence  that  oven  now -these  occaaonal  floods  sometimes  occur. 
With  their  exception  the  streams  are  mere  brooklets,  saturated  with  bittw  alka- 
line salta,  and  for  the  greater  part  of  their  course  trickling  and  filtering  along 
the  bed  rock  under  a  covering  of  hot  sand. 

The  water-loving  cottonwoods,  by  deeply  rooting  themselves  on  the  margia 
of  these  river  beds,  where  they  can  drink  up  the  subterranean  moisture,  manage 
to  live,  their  fresh,  vivid  green  contrasting  strongly  with  the  red-brown  rocks 
and  dusky  olive  vegetation  of  artemosia  and  larrea, 

i'^om  our  station  wo  could  tiace  each  canon,  and  here  and  there  a  widening 
of  the  walls  would  open  to  view  the  lower  depths,  where  a  line  of  rich  green 
willows  and  cottonwoods  fringed  the  sandy  stream  bed. 

Northward  and  northwest  the  long  level  table  lines  are  broken  by  Cygnus 
and  Gemini,  two  lofty  snow-clad  mountains,  the  former  an  iraegiilar  pile,  capped 
by  a  rough-hewn  dome,  the  latter  a  symmetrical  cone  of  black  volcanic  material. 
Between  them  and  oncu'cling  their  bases  is  a  slope  of  mesa,  furrowed  by  oaHona, 
which  deepen  as  they  continue  westward  till  they  break  through  among  the 
mesa  steps  and  granitic  hills  of  the  aquareous  range,  uniting  imaer  its  western 
base  to  form  the  mMU  C£d5on  of  Bill  Williams  Fork. 

Thiscafiondrains  the  whole  of  a  long  meridianal  valley,  excavated  out  of  hori- 
zontal strata  of  rock  between  the  two  parallel  ranges,  the  Hualapais  and  Aquarius. 

The  whole  view  is  one  of  desolation,  relieved,  it  is  true,  here  and  there  by 
vegetation — cedars  on  the  higher  mesas,  graces  and  chapparal  plants  dotted 
over  the  rough  hill  slopes — ^yet  the  solid  i-ock  foundation  constantly  outcrops  in 
sombre  red  and  black  masses,  shattered  into  collosal  fragments  and  cut  down 
by  a  labyrinth  of  caHons.  It  produces  a  picture  of  savage  nature,  quite  in 
keeping  with  the  fiendlike  Apaeh^  who  make  their  dens  in  its  feetnesses. 

Beyond,  to  the  southwest,  lies  stretched  a  low  desert  plain,  sloping  in  almost 
imperceptible  graduation  toward  the  two  rivers  Colorado  and  Gila.  Detached 
monntaiu  groups  rise  here  and  there,  scored  down  by  deep  dry  gorges.  Every- 
where a  great  volume  of  sand  and  gravel  descends  from  their  mouths,  giving 
evidence  of  a  fonner  ton-ent. 

The  vegetation  is  spai'se,  and  only  of  desert-loving  shrubs,  whose  ill-favoi-od 
leaves,  together  with  the  cactns  thorns,  seem  typical  of  the  whole  region. 

Lysx  Gkeek. — Writing  from  Presoott  in  18fi6,  Mr.  El^renberg  used  the  fol- 
lowing language : 

We  may  safely  say  there  ia  a  contiimoiis  range  of  ^oM.bearmg'  rock  from  near  Wieken- 
borg  to  10  miles  norm  of  Prescott,  and  from  the  Lower  {laesjjunpa  to  the  Agua  Frio,  which 
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would  embrace  an  area  of  at  least  1,000  square  miloa.  The  cootai nine  rock  ia  cearly  firn 
same  in  thU  enUie  section.  It  does  not  follow  that  otber  sections  east  aiid  aoutheaat  ato  not 
metalliferous,  nor  does  it  augur  for  llie  non-aniatenea  of  other  metals  here  ;  on  the  eoatrary, 
lead  and  copper  ores  abound,  and  silver  has  been  found  to  some  extent ;  but  gold  predomi- 
nates, at  least  as  far  as  known  at  present. 

The  first  lode  upon  which  machinery  was  erected  was  the  Accidental,  npon 
Lynx  creek,  a  gold  vein  yielding  some  showy  and  beautiful  epecimene  of  freo 
gold — specimens  which  attracted  great  attention  in  San  Francisco.  The  ore 
crushed  by  the  small  mill  and  prior  and  subsequently  by  aiTasti'as  averaged  about 
SlOO  per  ton.    The  vein  is  email,  varying  from  12  to  20  inches  in  width. 

Near  the  head  ef  Lynx  creek,  which  has  been  worked  for  placers  throughout 
its  length,  say  IS  miles,  ia  a  hill  crowded  with  quartz  lodes.  This  is  known  as 
Eureka  Hill,  and  Mr.  Ehrenberg,  writing  (in  1866)  of  the  lodes  in  it  says : 

I  find  them  to  be  of  the  same  decomposed  character  as  those  on  the  bill  below  the  Big  Bug 
mine,  only  showing  siilpbnrets  in  abundance,  which  those  in  Big  Bug  do  not  as  yet.  I  can- 
not come  to  any  conclusion  as  to  (heir  real  character.  More  and  judicious  work  is  reqnired 
to  do  this.  Tbeve  are  a  great  many  veins  here  of  this  character — more,  indeed,  than  1  like 
to  see ;  still,  if  this  class  of  veins  and  ores  will  pay,  by  all  I  can  see  s.a.d  what  I  can  hear  I 
can  only  come  to  the  conclusion  that  these  mountains  contain  an  extent  of  productive  quartz 
not  equalled  in  any  part  of  the  United  States. 

The  Eureka  Lode  is  the  most  prominent  in  the  hill.  It  isalarge  vein,!md 
near  the  sur&ce  showed  ireo  gold,  which,  worked  in  arraetraa,  yielded  $60  per 
ton,  but  at  the  bottom  of  a  shaft  of  80  feet  in  depth  Bulphnrets  predominate,  and 
it  ia  the  belief  that  the  same  will  be  found  in  moat  if  not  all  of  the  Lynx  creek 
lodes. 

The  Deau  Wood,  the  Titie,  the  Mount  Veenojt,  the  Pointer,  the 
Boston,  the  Piue  Mountain,  and  other  lodes,  the  ore  from  which  has  been 
worked  in  arrastraa,  has  returned  from  $20  to  $80  per  ton.  Sixty  tons  of  the 
Dead  Wood  ore,  worked  by  arraatraa,  yielded  $27  50  per  ton  in  gold. 

At  the  head  of  Lynx  creek  the  Senator  lode  is  a  large  silver  vein,  which  has 
worked  $60  to  the  ton  in  that  metal. 

The  MotjNTAiNEEE,  Brandon,  Lyon,  Box  Elder,  Monitor,  and  other 
veins  show  gold,  and  have  been  developed  to  a  sufficient  extent  to  indicate  value. 
The  quartz  on  the  surface  is  decomposed,  and  the  gold  often  visible.  At  a  depth, 
as  a  rule,  the  ore  abounds  in  snlphurets.  Arrastras  have  been  erected,  and  are  now 
testing  the  ore  from  some  of  these  veins.  The  lieadwatera  of  the  Hasayampa 
are  near  those  of  Lynx  creek,  and  the  quartz  lodo  upon  the  Hassyampa  are  gene- 
rally held  in  good  esteem. 

The  Chase  Lode  is  agold  vein  prospecting  well,  and  believed  to  bo  valuable. 

The  Eenbihci  Silver  Lode  has  a  shaft  upon  it  nearly  a  hundred  feet  deep. 

tcood  silver  has  been  taken  from  the  McDougal. 

Sterling  Mine, — This  mine,  five  miles  nearly  aouth  from  Proscott,  and  near 
to  the  Haasyampa,i3  somewhat  noted.  Two  five-stamp  mills  have  been  erected 
upon  it.  The  ore  ia  of  gold  snlphurets,  and  pi-esents  the  appearance  of  bronze. 
It  was  found  impossible  to  work  it  profitably  by  any  ordinary  process,  and  the 
mills  have  been  idle  much  of  the  time.  Lately  a  San  l\'ancisoo  gentleman  tried 
a  process  upon  the  ore  which  promises  to  be  a  success,  and  it  is  believed  tlie  mine 
will  prove  valuable.  The  vein  is  as  yet  irregular  and  uncert^n ;  but  compara- 
tively little  shafting  or  tunnelling  has  been  done. 

The  Mosdgomery,  Often,  asd  Guadaloupe  Mines,  further  down  the  Has- 
syampa, have  been  worked  to  some  extent,  and  yielded  some  free  gold.  They  are 
difficult  of  access  at  present,  but  roads  might  be  made  to  them  without  greatexpense. 

The  Leihy  Copper  Veins,  between  Prescott  and  SkuU  valley,  show  that 
Central  Arizona,  no  less  than  Southern  Arizona  and  the  Colorado  river  country, 
ie  rich  in  copper,  but  it  is  not  likely  that  attention  will  be  given  to  working  this 
ore  at  present.     There  aie  some  fifty  veins  in  close  proximity  in  tho  pri^^tyo  |c 
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named,  and  in  otier  parts  of  Central  Arizona  aumerons  copper  lodes  Iiave  been 
located.     The  ores  arn  oxides  and  eulphurets. 

Big  Bug. — East  from  Lynx  creelt  sorae  four  miles,  and  ii-om  Pi-escott  some  15 
roiies,  is  the  Big  Bug  creek,  and  a  -well-known  miEing  district  beaiing  that  name. 
Every  hill  in  this  roagh  re^on  is  mineral  bearing.  The  placers  worked  upon 
the  creek  for  many  milefi  paid  well,  and  continue  to  pay  good  wages. 

Mr.  Ehrenberg  spent  some  days,  in  the  spring  and  summer  of  1866,  in  an 
examination  of  this  district,  and  thus  desoribeditin  a  letter  written  in  May  to  the 
Alta  Oalitbmian,  of  San  IVandsco : 

The  veins,  in  part  of  the  ^strict  at  least,  are  large,  distinct,  and  well  definetl;  ia  the  other 
parts  this  is  not  me  case,  and  T  have  not  jet  come  to  anj  conclusion  as  to  nhat  ihej  are,  as 
no  work  whatever  has  been  dono  on  them,  and  the  contaiDine  rock  is  so  decomposed  and 
stained  with  oxide  of  iron  in  certain  parallel  zones  and  masses  that  it  is  even  doubtfnt  whether 
they  are  veins  at  all ;  fbey  have  some  regularity,  nevertheless ;  and,  shonld  this  iron  elsjn 
be  caused  by  the  decomposition  of  pyrites  {or  sulphates)  of  iron,  then  there  is  hopeof  numer- 
ons  extensive  and  lasting  veins,  as  roost  all  the  croppings  show  gold.  It  is,  however,  possi- 
ble that  this  rusty  stain  is  caused  by  the  decomposiiion  of  the  hornblende  in  the  siomlo,  {or 
diotite,)  which  is  the  roct  in  which  all  these  veins  occur.  In  this  caae,  not  much  is  to  be 
hoped  tram  this  second  series  of  veins.  I  expect,  however,  that  a  few  of  these  also  will  prove 
good  and  permaneot. 

First,  the  Galena  lode,  belonging  to  the  first  series.  It  is  a  fissure,  and  fine-looking,  large 
vran,  prospucBag  and  opening  well.  Eight  liien  are  at  work  here  in  two  shafts,  from  whteh 
about  TO  tons  of  ere  have  been  taken  up  to  date,  (shafts  about  15  feet  deep  only.)  The 
Galena  ia  situated  on  the  mountains  about  two  miles  north  of  the  mill. 

Second,  the  Big  Bug,  situated  about  one-half  a  mile  from  the  mill,  also  on  the  mountains, 
and  OH  the  boundary  separating  the  two  classes  of  veins.  Some  beautiful  ores  of  a  singular 
character  are  taken  from  this'mine,  which  make  me  almost  believe  Chat  much  of  this  iron 
stain  is  occasioned  hy  the  decomposition  of  the  hornblende  rock,  and  not  by  iron  pyrites — 
at  least  not  always.  The  shaft  is  some  fifty  feet  deep,  but  has  considerable  water  in  if,  which 
prevented  my  examining'  it  below  at  present.  They  are  extracting  ore  from  two  small  levels 
some  three  feet  down.  The  lower  wall  is  very  firm,  but  the  upper  consists  of  a  crumbling, 
heterogenous  mass  of  the  same  material  and  segregated  masses  of  crystallizcl  hornblende^ 
The  fissure  in  which  the  ore  occurs  variia  in  width  from  two  to  four  feet,  and  the  ores  he  in 
the  same  in  nests  of  various  sizes,  showing  by  their  relative  position,  however,  the  probability 
that  at  one  tjme  they  have  formed  a  continuous  sheet. 

The  condition  of  the  hanpng  wall,  and  tiie  whole  combination  or  character  of  thogangue 
or  vein  mass  make  mo  think  veiy  favorably  of  this  vein.  The  vein  mass  consiste,  first,  of 
the  ores  refen-ed  to,  segregated  masses  of  reerjstallized  hornblende,  decomposed  country  rock, 
with  large  and  small  fragments,  at  times,  of  the  latter,  and  quart:  enveloped  and  blended  with 
the  foiTaer  in  a  very  peculiar  mixture.  It  is  my  opinion  that  considerable  friction  has  been 
eieited  at  some  time  on  the  walls,  by  which  the  upper  has  been  shattered  and  broken,  and 
that  in  course  of  time  the  whole  mass  has  been  reconsolidated,  and  the  intervals  refilled  by 
recrystalllzation  of  hornblende,  iron  pyrites,  &c.  Even  the  ore  is  of  this  character,  gold 
generally  occurring  in  the  viianity  of  brown  crystals  of  iron  in  the  admixture  of  hornblende 
and  felspar,  and  in  a  deposit  of  carbonate  and  even  sulphate  of  copper  in  small  quantities. 
The  vdn  can  be  traced  for  a  mile  in  a  straight  line,  showing  principally  those  Hush  walls  of 
hornblende,  with  ore  in  some  places.  As  the  shaft  was  sunk  in  a  ravine  it  is  questionable 
whether  the  whole  vein  has  been  so  much  shattered,  or  whether  this  was  confined  to  the  ravines 

Third,  the  Eugenia,  not  worked  now,  and  water  in  the  drift,  which  was  commenced  toe 
low  or  too  near  the  creek.  This  is  a  vein,  consisting  of  iron  pyrites,  occurring  in  a  gangue 
of  calcareous  spar,  (or  talf,)  with  some  quartz.  Near  the  sur&co  the  iron  is  oxydized,  and 
the  gold  can  be  extracted  in  the  common  way.  The  iron  pyrites  will  require  concentration 
and  roasting.  I  can  say  nothing  of  this  vein  now,  further  than  that  it  seemed  to  be  of  enor- 
mous size,  and  th&t  it  is,  or  can  be,  worked  with  great  facility,  beingonly  one-half  mile  from 
the  mill,  and  on  nearly  the  same  level.  Only  the  surface  ores  will  be  available  now,  of  which 
there  are  a  great  abundance.    If  these  wilt  pay  but  $15  per  ton  the  milt  can  bo  kept  nmnii^. 

At  this  ^vrifing  about  1,000  tons  of  the  Galena  ore  are  in  sight.  Five  hundred 
tons  have  been  worked  hy  the  quarts  mill  erected  for  the  purpose,  and  although 
the  machineiy  is  incomplete  the  yield  has  averaged  $25  to  the  ton  in  iree  gold. 
There  are  several  shafts  and  tunnels  on  the  lode.  Tho  cost  of  shafting  lias  been 
from  $S  to  $40  per  foot.  Ordinary  wages  $75  per  moiith  aad  board.  Wood 
costs  delivered  $5  per  ton.  The  Big  Bug  mine  is  of  a  similar  character ;  60 
tons  averaged  3!30  per  ton.  The  ore  from  both  these  mines  contains  from  10 
to  20  per  cent,  of  sulphurets.    The  Eugenia  is  at  plooes  10  feet  iij^- width. 
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Several  tons  worked  in  arrastras  gave  S25  per  ton ;  some  as  high  as  S40.  At 
such  a  retam  sis  this  the  Eugenia,  irom  ite  location  neat  the  mine  and  its  size, 
must,  if  continuously  rich,  pay  well. 

ITie  TicosDEEOGA,  the  Cisappaeel,  and  the  DiviDSiKD  Mines,  in  the  Big 
Bug  district,  have  a  fair  reputation.  Thirty  tons  of  the  Ohappaiel  ore  worked 
at  flie  Big  Bag  mill  gave  S22  per  ton  in  free  gold.  Sixty  tons  from  the  Divi- 
dend gave  $30  per  ton.  A  milt  has  been' erected  upon  the  Ticonderoga,  a  lode 
reputed  to  be  valuable,  but  little  work  has  yet  been  done. 

ToEKET  Okebk,  30  miles  southeast  from  Preseott,  is  more  noted  for  its  silver 
tiian  for  its  gold  mines.  A  mill  has  been  erected  to  work  the  ore  of  the  BuUy 
Bueno  lode,  but  owing  to  financial  embarrasHment  it  has  not  yet  been  put  iu 
operation.  Shafts  and  tunnels  show  the  lode  to  good  advantage.  The  ore  is 
of  a  curious  charaoter,  that  upon  the  surface  being  gold  in  hornblende.  The 
YaJioo  mine  in  this  vicinity  promises  well.  The  Goodwhi  is  a  alver  lode,  show- 
ing some  choice  ore.  Specimens  taken  to  California  in  1 865  were  highly  praised. 
A  ton  or  two  worked  yielded  $300.  The  Gross  gold  lode  in  this  distiict  has 
yielded  some  specimens  of  free  gold  of  rare  beauty.  The  Capital  silver  lode 
resembles  the  Goodwin,  and  the  Sichinond  is  of  the  same  class 

The  Bbadshaw  Distkigt  is  upon  the  upper  Aqui  Fiio,  at  what  is  tnown 
as  Blaek  Cafionj  a  distance  of  from  50  to  60  miles  southeast  fiom  Prescott. 
Here  the  Mexicans  for  several  seasons  worked  the  placers  with  considerable  suc- 
cess, and  in  1864  numerous  quartz  claims  were  taken  up  feome  of  the  ore 
reduced  in  arrastras  gave  a  retmii  of  $100  ta  the  ton.  The  Great  EJa=!tem,  the 
White  Swan,  the  Uno,  Porks,  and  other  lodes  present  good  suifice  mdications. 
A  company  has  been  formed  in  Philadelphia  for  working  them  The  Nopal  and 
Ballenciana  lodes  have  been  worked  by  an^astras,  and  •ame  show  y  apecimena 
have  been  extracted. 

Near  Given,  mountain,  at  the  south  side  of  the  Bradahaw  mountain,  (from 
which  the  foregoing  district  is  named,)  some  silver  lodes  have  been  located,  but 
not  yet  worked.  The  Mammoth  has  an  average  width  of  15  feet,  and  iias  been 
traced  for  two  and  one-half  miles. 

PiHB  Pla-T,  at  the  west  end  of  the  Bradshaw  mountain,  has  several  gold 
lodes.  The  Clinton  and  Minnehaha  have  been  opened  to  the  depth  of  perhaps 
30  feet,  and  the  district  is  accounted  promising. 

Waimut  Gbove,  one  of  the  best  farming  districts  in  centra!  Arizona,  is  upon 
the  Hassyampa,  30  miles  south  of  Pvesoott,  and  15  miles  west  of  the  mining 
districts  just  referred  to.  In  its  vicinity  are  some  good  lodes.  The  most  noted 
are  the  Big  Rebel,  a  lode  of  condderable  size,  and  the  Josephine,  ore  from 
which,  worked  by  ai'rastraa,  has  p£ud  $200  to  the  ton. 

At  the  Placeritas,  between  Walnut  grove  and  People's  ranch,  about  the  tirne 
of  the  Weaver  gold  excitement,  some  gold  was  extracted,  and'  the  diggings  are 
still  worked  by  Mexicans. 

Vulture  Mihb. — A  German,  named  Henry  Wickenburg,  with  several  com- 
panions, while  prospecting  npon  the  Hassyampa  late  iu  1863,  discovered  a 
bntte  or  small  isolated  mountiun  of  quartz,  at  a  point  some  60  miles  north  of  the 
Gila,  and  near  the  Hassyampa.  After  examining  it  closely  tliey  found  traces 
of  gold  but  attached  no  great  value  to  the  ore,  and  all  but  Mr.  Wickenberg  were 
reluctant  to  go  to  even  the  slight  trouble  of  posting  notices  claiming  the  lode, 
if  such  it  could  be  called.  It  was,  however,  taken  up,  and  is  now  the  best 
known  and  moat  profitable  mining  property  in  central  Arizona,  if  not  in  the  entire 
Territory.  Upon  the  discovery  claim  is  a  chimney  500  feet  long  and  400  feet 
wide,  which  lises  100  feet  above  the  snr&ce  of  the  surrounding  country.  So  fai 
as  tested  nearly  aJl  the  rock  of  this  chimney  contains  gold.  ,  The  vein  proper 
is  39  feet  wide,  and  continues  tlie  same  at  tie  depth  of  100  feet  fiorn  the  surface, 
or  say  SOO  feet  from  the  top  of  the  chimney,  the  depth  to  which  sliafts  have  been 
sank.     The  vein  runs  northwest  and  southeast.     The  hanging  wall  ia^of  por-    i 

^    ^  \jOOg\Q 
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ptyiy  rock  ;  the  foot  wall  of  talcose  slate.  The  vein  has  a  pitoh  of  45'  to  the 
northwest.  The  main  lode  is  all  of  quartz,  and  there  ai'e  various  strata  on  each 
Bide,  varying  from  one  to  six  feet  in  width, 

A  20-sfamp  mill  has  been  erected  upon  the  Haasyampa,  within  a  mile  of  the 
town  of  Wiekenburg,  where  the  ore  was  first  worked  in  arrastras  by  Mr.  Wiek- 
enburg  and  others.  This  is  for  working  the  ore  feom  the  discoveiy  claim  of  tlie 
Vulture,  whioh  is  now  the  property  of  a  New  York  company.  Mr.  Cusenbary, 
the  superintendent,  has  kindly  fhmished'the  following  report  of  the  amount  of 
OTe  worked  by  this  mill  to  September  1,  1867  ; 

From  November  1,  1866,  to  September  1,  1867,  the  mill  crusted  4,834  tons, 
Wliioh  produced  96145,633,  an  average  of  about  $30  per  ton. 

The  gold  lias  thus  far  been  found  free,  and  occasionally  some  showy  specimens 
are  obtsuned.  The  absence  of  water  near  the  lotle  now  renders  it  necessary  to 
work  the  ore  at  Wickenbm'g,  a  distance  of  14  miles.  Thus  the  cost  of  trans- 
portation alone  is  SlO  per  ton.  Wood  is  not  abundant  in  any  part  of  central 
Arizona  south  of  Frescott.  At  Wiokenburg  it  costs  delivered  about  $8  per 
cord. 

The  Vultueb  is,  however,  considered  rich  enough  to  pay  with  these  draw- 
backs, and  an-angeraents  are  now  making  for  the  working  of  other  claims,  and 
it  is  thought  that  all  will  pay,  although  some  have  heretofore  considered  the 
chimney  or  discovery  claim  the  only  desirable  part  of  the  lode.  Two  thousand 
feet  are  claimed  upon,  the  Vulture  vein,  and  several  other  lodes  of  a  sinuliu: 
character,  although  much  smaller  in  size,  have  been  taken  up  in  tlic  vicinity. 


General  Remarks  on  Cekteal  Arizona. — Central  Arizona  is  an  elevated 
countiy.  The  town  of  Prescott,  the  present  capital  of  the  Territory,  is  at  an 
altitude  of  some  6,000  feet  above  the  level  of  the  sea.  At  this  height  the  mu- 
ter tempei-atnre  is  of  c«ur86  severe,  but  at  other  seasons  the  climate  is  perhaps 
the  most  agreeable  in  Arizona.  Above  Weaver  the  country  is  well  wooded  and 
watered.  The  valleys  ai'e  for  the  most  part  small  and  disconnected,  but  the  soil 
is  rich,  and  at  most  points,  although  there  are  early  frosts,  fine  crops  are  produced. 
It  is  estimated  that  2,000  tons  of  com  will  bo  produced  this  season  within  a 
circle  of  50  miles  of  Prescott.  Vegetables  of  nearly  every  kind  grow  luxu- 
riantly. At  a  reasonable  outlay  good  roads  may  be  made  through  the  most  for- 
midable muuntain  ranges,  and  the  country  offers  many  facilities  for  mining.  The 
want  of  success  to  this  time  is  not  to  be  attributed  to  any  deficiency  in  the  mines, 
bat  to  the  Indian  troubles  and  the  refractory  character  of  the  ores  of  most  of 
the  lodes  thus  far  opened.  The  mills  erected  having  been  intended  only  for  the 
werting  of  free  gold  have  not  been  suited  to  sul^urets  and  rebellious  oi-es. 
When  proper  machinery  is  provided  the  lodes  of  central  Arizona,  or  a  number 
of  them,  will  probably  repay  development.  It  is  estimated  that  ordinary  ores 
may  now  be  worked  at  a  cost  not  exceeding  $7  per  ton.  Only  American  labor 
is  to  he  had,  which  is  more  costly  than  most  of  that  employed  in  southern  Arizona 
and  upon  the  Colorado,  but  at  the  same  time  more  effective. 

Bemarks  on  the  Teeeitort. — In  southern  Arizona  and  upon  the  Colorado, 
excepting  at  the  highest  points,  work  is  usually  suspended  in  tiie  summer  months. 
In  central  Arizona  this  is  not  necessary,  as  the  sun  is  seldom  oppressive,  'Tlie 
thermometer  has  been  known  to  stand  at  110°  on  the  Ooloi'ado,  when  it  rose 
to  bat  65°  in  and  about  Prescott.  The  nights  in  the  moantains  throughout  the 
Territory  are  cool  at  all  seasons,  Snow  mils  in  central  Arizona,  but  excepting 
in  the  higher  moun*ians  it  usually  remains  but  a  few  hours.  Of  the  four  winters 
since  the  whites  occupied  the  country,  but  one  has  been  severe. 

Arizona  is  far  richer  in  agricultural  lands  than  is  generally  supposed.  To 
those  who  have  traversed- the  desert  regions  only,  it  wo^4t'i?)*''|^^'8urdity 
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to  talk  of  fine  farms  and  gardens,  but  with  th<Ke  who  have  seen  the  products  of 
the  fertile  valleys,  no  arguiaent  is  necessary  to  prove  tlieii  value.  Indeed,  it 
may  be  boldly  asserted  thiit  no  one  of  the  mineral-bearing  Tenitories  of  the 
Paoifle  is  richer  in  mineral  lands  than  Arizona,  while  its  climate  is  acknowledged 
by  all  who  have  tested  it  to  be  unsuipaesed  upon  the  western  continent.  The 
pastoral  resoui'ces  of  the  Territory  deserve  mention.  Grasses  of  every  nutritious 
variety  abound,  and  cattle  and  sheep  may,  whenever  the  hostile  Indians  are  over- 
come, be  msed  with  comparatively  no  outlay.  Southern  Arizona  is  especially 
rieh  in  grazing  lands,  and  were  its  mines  to  prove  worthless,  which  is  htadly 
po^ble,  it  most  eventually  become  important  as  a  pastoral  country,  and  support 
a  large  population,  furnishing  cattle  not  for  the  Territory,  but  for  California  and 
New  Mexico. 

Below  Preseott  and  upon  the  Colorado  adobe  is  used  for  building,  and  is  per- 
haps better  suited  to  the  climate  than  any  other  material.  At  Preseott  and  in 
the  emtounding  mining  districts  timber  is  used,  and  lately  brick  of  an  excellent 
character  have  been  made  in  Preseott. 

The  pine  of  central  Arizona  grows  to  a  medium  size,  and  much  of  it  is  rrainons. 
The  oak  and  bla«k  walnut  do  not  obtain  a  great  size.  Pine  lumba:  cut  by  a 
steam  mill  in  Preseott  is  fumishod  at  SE30,  S60,  and  $100  per  1,000,  according 
to  the  quality.  The  mosquito  and  cotton  wood  of  southern  Arizona  and  the  Celorado 
furnish  good  raftera  for  the  adojje  structures,  and  the  mesijuite  is  fiuned  as  a 
superb  firewood.  About  Tucson  and  Tubao,  and  many  of  the  mining  districts, 
it  is  abundant. 

The  Territory  offers  two  natural  and  inviting  routes  for  continental  railroads. 
That  by  the  82d  parallel,  over  which  the  Butterfteld  or  southern  overland  stage 
service  was  so  satisfactorily  performed  prior  to  the  rebellion,  is  too  well  known 
to  roqaire  comment.  That  by  the  35th  parallel,  explored  by  Beal  and  Whipple, 
is  scarcely  less  practicable,  and  is  tor  much  of  the  distance  well  supplied  with 
timber  and  coal,  and  through  a  promising  agricultural  and  mining  region.  Both 
these  i-outes  possess  advantages  over  those  farther  north,  and  it  is  the  judgment 
of  tliose  who  have  passed  over  them  with  cai'e  aad  observariou  that  they  must 
both  soon  be  traversed  by  the  iron  horse. 

Upon  the  adoption  of  the  code  of  the  Territory,  (1864,)  a  chapter  was  incorpo- 
rated providing  for  "the  registry  and  government  of  mines  and  mineral  deports," 
and  it  at  first  met  general  favor,  both  in  and  out  of  the  Territory,  but  practice 
proved  it  to  be  cumbei'some  and  annoying,  and  in  1866  it  was  repealed,  and  a 
simple  act  passed,  leaving  the  regulation  of  the  size  of  the  claims,  the  amount 
of  work  to  'be  performed,  and  all  detmls  connected  with  the  taking  up  and  hold- 
ing of  claims,  to  tho  district  organizations.  But  few,  however,  of  tiie  districts 
enforce  rules,  and  it  is  not  likely  that  much  attention  will  be  given  the  matter 
until  the  congressional  mining  law  is  enforced  here.  The  land  officers  who  are 
to  see  to  its  exeontion  havo,  it  is  reported,  been  appointed,  and  will  soon  open 
their  offices.  Thft  congi-essional  act,  so  far  as  .nndei'stood,  is  mnoh  liked,  and 
considered  liberal  even  by  the  large  class  who  havo  always  opposed  any  legis- 
lation by  Congress  regariHng  the  mineral  lands. 

A  simple  segregation  act,  of  wbioh  the  following  is  a  copy,  was  adopted  by  tfje 
last  legislatui'e : 

AN  ACT  to  provide  for  the  segregation  of  mining  claims. 

Be  it  enacted  iy  the  legislative  assBtitbly  of  ike  Territory  of  ATizona,  That  whoii  Over  any  ono 

ormorcjoint  owners  or  tenants. in  common  of  ^Id,  silver,  copper,  or  mi neral-beariog  ledges 

or  claims  may  desire  to  work  or  develop  such  ledge  or  cl^m,  and  aaj  other  owner  or  owners 

thereof  Bhftll  fail  or  refuse  to  join  in  said  work,  after  due  notice  of  at  least  30  dajs,  given  hj 

tiublication  in  one  newspaper,  printed  in  the  county  in  which  said  ledges  or  elMms  are 
ooftted,  and  if  none  be  printed  in  aaid  county,  then  in  any  newspaper  printed  in  the  Territory, 
said  notice  to  have  publication  in  four  sacceeslve  weeks  of  said  paper,  said  other  owner  or 
owners  may,  upon'application  to  the  district  court  of  the  district  wherein  the  ledge  omlaim      i 
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is  s'toatetl,  cauae  the  interests  r.l  said  parlies  bo  refusiDg  lo  be  set  off  or  segregated  as  heie- 
iuafter  set  forth. 

Sec.  2.  Tbe  oiviiBr  or  owners  of  sny  mineral-bearing  ledge  or  claim,  after  tlie  expiration 
of  said  30  dajs'  notice  having  been  given,  may,  if  tJie  party  or  parUas  notified  fail  or  refuse 
to  join  in  the  workiog  or  developing  said  ledge  or  claim,  apply  to  the  district  court  of  the 
district  wherein  the  ledge  or  claim  may  be  situated,  for  a  partition  or  abrogation  of  the  iute 
rest  or  interests  of  the  party  or  parties  so  failing  or  refusing  to  join. 

Sec.  3.  The  party  oi  parties  so  applying  shall  set  forth  the  fact  that  the  said  parties  have 
been  dnly  notified  in  accordance  with  section  one  of  this  act,  and  tbat  said  party  or  parties  have 
failed  or  refused  to  join  in  said  work,  allof  which  shall  be  snstamedby  the  oath  oi  affirmation 
of  one  or  more  of  the  parties  applying; ;  and  upon  such  application  being  made  tbe  clerk  of 
said  court  shall  post  a  notice  at  the  office  of  the  comity  recorder,  and  in  two  other  conspicuous 
places  within  the  district,  stating  the  applicaliDn,  and  notifying  the  parties  interested,  that 
nnless  they  appear  within  60  days,  and  show  good  cause  why  the  prayer  of  the  petitioner 
should  not  be  e^ranted,  that  the  same  will  be  granted  if  good  cause  can  be  shown. 

Sec.  4,  At  the  expiration  of  said  60  days,  if  the  party  or  parties  notified  do  not  appear  and 
show  good  cause  why  the  prayer  of  tbe  petitioner  should  rot  bo  granted,  the  court  shall 
appomt  two  commissioners  la  go  upon  the  ground  and  segregate  the  claims  of  the  parties  so 
refusing  ta  join ;  and  iu  ease  tbey  do  not  agree,  tbey  to  choose  a  third  party ;  and  said  com- 
missioners shall  make  a  report  Jn  wriOng  to  said  conrt,  who  shall  issue  a  decree  in  con- 
formity with  said  report,  which  shall  be  final,  eieept  appeal  be  tatea  to  the  Supreme  Court 
within  30  days  atto  issuance  theretrf. 

Sec.  5.  The  provisions  of  this  act  shall  not  apply  lo  the  county  of  Yavapai. 
.    Sec.  6.  All  acts  and  parts  of  acts  in  contlict  with  tbe  provisions  of  this  act  are  hereby 
repealed. 

Sec.  7.  This  act  to  take  effect  and  be  in  force  from  and  after  its  passage. 

The  present  report  indicates  the  discovery  and  location  of  lodes  in  all  parts 
of  the  TeiTitory  rather  than  their  development.  The  reader  may  wonder  why 
lodes  offering  such  rieli  sarface  indications,  and  so  generally  promising',  have  not 
been  extensively  worked.  In  explanation,  the  comparative  inaeeessibiiity  of  the 
Territory,  being  off  the  grand  overland  lines  of  travel,  and  without  seaports, 
must  he  first  offered.  Next  the  fienttSsh  Apa«he,  the  most  difficult  Indian  upon 
the  continent  to  overcome,  and  next  the  limited  extent  of  the  placer  diggings, 
or  the  lack  of  water  for  their  working.  It  will  be  remembered  that  it  was  the 
placers  that  brought  the  lai^e  population  to  California,  Idaho,  and  Montana. 
Had.  those  countries  been  without  such  inducements,  their  growth  would  probably 
have  been  as  slow  as  that  of  Arizona. 

After  some  years  residence  here  the  writer  is  more  than  ever  confirmed  in 
the  belief  that  while  there  is  much  to  contend  with  in  Arizona,  there  is  much  ia 
contend  for,  and  that  despite  all  the  drawbacks  and  discouragements  the  Terri- 
tory will  yet  command  a  large  and  prosperous  population,  and  abundantly  rq>ay 
the  government  for  the  outlay  required  to  reserve  it  irom  the  savage. 

Besides  the  minerals  already  referred  to,  there  are  indications  of  the  existence 
of  maay  others  in  different  parts  of  theTenitory.  Iron  in  carbonatesand  oxides 
is  abundant.  Traces  of  nickel  have  been  found  near  the  Big  Bug  creek.  Plati- 
num (metallic)  is  shown  in  the  placers  of  the  Black  canon  or  Bradshaw  district, 
on  the  Agua  Frio,  Traces  of  tin  exist  at  several  points.  The  geologist  of  Lieu- 
tenant Berks's  United  States  exploring  expedition  reports  the  discovery  of  large 
beds  of  gypsnm  upon  the  San  Pedro.  A  lode  of  cinnabar  was  located  several 
years  since  10  mQea  southeast  of  La  Paz,  and  named  the  Eugenia;  copper,  wlver, 
and  quicksilver  are  found  together  in  a  rare  combination,  but  the  lode  is  not  large. 
Richi'annabar  float  has  been  found  upon  the  Mohave  and  Prescott  road,  about  50 
miles  from  the  Colorado.  Lime  of  a  superior  quality  exists  in  large  quantitiea 
near  Prescott  and  Tucson,  and  is  found  at  other  points.  It  is  now  extensively 
used  in  building.  Lime  coi'al  exists  in  the  AdelpM  mine,  Mineral  hill,  Williams 
Fork,  It  is  found  in  immediate  connection  with  the  richest  carbonates  and  oxides 
of  copper.  The  Salt  mountains  near  Callville,  and  a  few  miles  east  of  the  Col- 
orado, ^e  among  the  most  remarkable  formations  in  Arizona.  The  deposits  of 
pure,  transparent,  and  beautifully  crystallized  salt  are  very  extensive,  and  no  salt 
is  superior  for  table  or  general  use.     In  the  vicinity  traces  of  coal  have  been  dis- 
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1     tm      lias  I  !!    11    t    tel       A  I     th  tl         ixi  ntiyand 

p       h    C  1    id    hnndi  1     fth  dsfdllrsh        bee    th     vn  away  5a 

f    1  h       d     xt  -a  t    xpe  d  ti  I  ta  ft      th       utlay  of 

$1 000  000  th    CO   1     y    b     I      d  w    k  nth     t  11  b        done  to 

asc  rtai      h  th     tl  was     t     tra  1    mai  y  the  wholo 

capita!  ot  the  owners  baB  been  fcittered  away  m  tmneceseary  bnildings,  improper 
machinery,  and  large  remuneration  to  unworthy  agents,  men  who,  next  to  the 
Apache,  have  by  their  recldessness  obstracted  the  pregi-ess  of  tlie  country,  and 
prejudiced  capitalists  against  further  investment  in  it. 
.  Thus  far  it  may  bo  truthfully  assei-ted  that  there  have  been  more  failures  in 
superintendents  than  in  mines  in  Arizona;  indeed  it  is  a  common  remark  that 
no  lode  properly  opened  and  economically  and  systematically  worked  has  failed 
to  pay.     This  is  true  in  the  main. 

In  southern  Arizona,  and  upon  the  Colorado  river  bottoms,  inigation  is  neces- 
sary. In  central  Arizona  the  seasons  are  defined,  and  at  many  points  good  crops 
have  been  r^sed  withont  iiTigation,  the  rains  furnishing  sufficient  moisture.  These 
oconr  mainly  in  the  months  of  Jtdy  and  August,  but  there  are  fi-eqnent  showers 
in  April  and  May,  as  well  as  in  the  winter  months. 

The  Mendly  Indians,  Pimas,  Maricopas,  and  Papagoes,  below  the  Gila,  raise 
large  quantities  of  excellent  wheat,  and  the  whites  engaged  in  farming  upon  the 
Gila,  the  Santa  Cniz,  the. San  Pedro,  and  the  Sonoita,  raise  corn,  barley,  and 
wheat.     Some  six  flouring  mills  are  now  in  operation  in  the  Territoiy. 
31* 
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UTAH    TERRITORY. 

SECTION    I. 

GENEEAL  EEATUEEa 

'  The  boimdaries  of  this  Territory  have  been  clianged  a  number  of  times  until 
its  form  approaehes  a  rectangle.  Its  length  from  north  to  south  is  about  345 
miles,  and  its  breadth  about  320  miles,  with  an  area  of  about  110,000  square  miles. 
ItB  population  is  variously  estimated  at  fi'om  80,000  to  100,000,  and  is  rapidly 


The  Wasatch  range  of  roouatains  divides  the  Territory  diagonally  northeast 
and  southwest  into  two  parts,  the  northwestern  being  much  larger  than  that  lying 
to  the  southward. ,  The  Wasateh  range  is  high  and  rugged.  Its  lofty  summite, 
covei'ed  with  perpetual  snow,  probably  have  an  altitude  of  11,000  or  12,000  feet 
above  the  level  of  the  sea.  In  a  broad  and  elevated  range  surrounded  by 
countries  rich  in  gold  and  silver  we  should  expect  to  find  those  metals.  But  so 
fer  as  is  known  no  range  of  mountains  on  the  western  coast  has  been  found  rich 
in  precious  metals  that  has  a  trend  to  the  northeast  and  southwest,  and  it  may 
be  conadered  problematical  whether  any  mines  of  those  metals  will  be  found  of 
great  richness  m  the  Wasatch  mountains.  On  the  westem  side  of  the  Tei-ritoiy 
are  a  number  of  small  ranges,  on  the  Goshoat  and  a  number  of  others,  that  con- 
tain mines  of  gold  and  silver. 

The  largest  liver  is  the  Colorado,  one  of  the  longest  in  the  United  States. 
Of  its  capabilities  for  navigation  comparatively  little  is  known,  though  so  far  as 
explored  the  reports  are  unfavorable.  Its  principal  branches  are  the  Green, 
Grand,  San  Juan,  and  Vir^n  rivers.  These  drain  the  southeastern  portion  of 
tie  Territory.  On  the  north,  Goose  and  Holmes's  creeks  ran  into  Snake  river, ' 
bnt  all  the  interior  streams  empty  into  lakes  that  have  no  outlet  to  the  sea. 
Bear  river  and  the  Jordan  empty  into  Salt  lake,  besides  many  large  creeks"  and 
numerous  smaller  ones. 

Salt  lake  is  about  120  miles  long,  north  and  south,  and  40  miles  wide,  and 
contains  several  islands  of  considerable  size,  some  of  which  are  partially  covered 
with  timber.  A  steamer  is  now  being  built  for  the  pmpose  of  shipping  the  tim- 
ber firom  these  islands,  for  the  use  of  Salt  Lake  City. 

The  lake  is  subject  to  sudden  storms,  and  boat  navigation  is  sometimes  danger- 
ous. Until  the  present  time,  no  serious  effort  has  been  made  to  test  its  capabiU- 
ties  for  navigation,  but  there  is  no  doubt  that  the  trade  on  this  lake  will,  at  some 
future  period,  be  of  considerable  magnitude.  The  water  is  extremely  salt.  An 
analysis  shows  that  it  contdns  over  22  per  cent,  of  solid  matter,  an  indication 
that  it  has  had  no  outleito  the  sea  for  a  great  length  of  time,  and  that  compared 
with  other  regions  the  Ml  of  rain  in  tois  part  of  the  country  is  less,  and  the 
evaporation  gi-eater,  than  elsewhere.  The  ocean  represents  the  average  saline 
impregnation  of  the  world  produced  by  i-ainfall  and  evaporation.  By  comparison 
with  this  staudai-d  aolntion  we  can  judge  which  is  in  greatest  excess,  rainfall  or 
evaporation.  On  the  hills  which  surround  Salt  lake  are  marks  of  an  ancient 
beacli  about  300  feet  above  its  present  level.  From 'the  depth  to  which  these 
shore-marks  have  worn  into  the  rocky  sides  of  the  hills,  and  the  large  amounts 
of  debris  brought  down  by  streams  and  deposited  at  that  elevation,  it  is  evident  that 
this  level  of  the  lake  must  have  remained  for  a  long  period.  It  is  probable 
the  lake  once  had  an  outlet  to  the  ocean;  and  from  the  fresh-water  tertiary  fos- 
sils found  at  Bear  river,  and  at  other  points,  it  is  almost  certain  that  it  then  con- 
tained fresh  water.  Then,  also,  it  doubtless  contained  many  varieties  of  flsh,  but 
as  the  water  grew  salt,  they  gi'adnally  perished ;  and,  so  far  as  has  been  observed, 
■it  has  110  animal  life  in  it  at  present. 
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The  cause  of  tlie  extreme  aridity  of  this  country  lies  in  the  fact  that  it  is  sur- 
rounded by  high  mount^ns.  The  Sierra  M^evada  on  the  west,  the  Wasatch  ranee 
on  the  south  and  east,  and  the  Eocky  mountfuns  on  the  north,  completelj'  encirSe 
it.  The  wind  ooming  from  any  quarter  has  its  moisture  absorbed  in  paaaingover 
the  mooEtains.*  The  absence  of  vegetation,  the  effect  of  this  extreme  aridity, 
also  aggra'j'ates  the  di-onghts.  The  cultivation  of  these  valleys  by  covering 
them  with  crops  and  trees,  may  cause  some  change  in  the  amount  of  rain-fall,  and 
it  is  not  nnhkely  that  in  the  course  of  years  the  water  in  Salt  late  nill  be  per- 
manently higher  than  it  is  now.  As  the  small  rain-fall  at  present  is  due  to  the 
environment  of  mormtains,  the  inference  is  that  in  former  times  they  did  not  exist, 
and  that  this  late  is  older  than  tbe  mountains ;  this  oonoluaion  appears  to  bo  war- 
i-anted  by  om-  pi^esent  knowledge  of  tlie  facts. 

The  course  of  the  wind  in  past  ages  was  mainly  feom  the  west,  as  it  is  now. 
This  is  shown  by  the  deeper  shore-maiks  found  on  the  eastern  ade  of  the  lake^ 
a  fact  general  in  Utah  and  Nevada  and  the  southeastern  portion  of  California. 

Utah  late,  the  source  of  the  Jordan,  is  almost  the  shape  of  a  right-angled 
tiiangle,  about  30  miles  lone  and  20  wide.    The  water  is  fresh. 

There  are  several  other  Wtes,  as  Little  Salt  lake,  Sevier  lake,  and  Goshoat. 

The  first  settlement  in  this  Territory  was  in  1846,  at  Salt  Lake  City,  by  a  band 
of  Mormons.  Owing  to  the  feiiility  of  the  soil  and  other  natural  advantages, 
the.  growth  of  this  community  has  been  very  rapid  for  a  population  devoted  to 
agriculture.  The  discovery  of  gold  in  California  and  the  lax-ge  emigration  which 
it  induced,  pasang  through  this  place,  greatly  stimulated  trade  and  made  a  mar- 
ket for  the  surplus  produce  of  the  inhabitants.  The  advent  of  the  "United  8tat^ 
troops  under  Colonel  Johnson,  audthediscoveryof  silverinNevada,aiidof  gold 
in  Idaho  and  Montana,  produced  similar  i-esults. 

ITieee  mai'kete  are  now  nearly  or  quite  closed,  and  trade  in  the  Tenitory  is  moi-e 
depressed  than  since  1850.  This  may  cause  the  people  to  tiim  their  attention 
to  mining,  a  pursuit  hitherto  neglected  owing  to  the  greater  profits  derived  from 
agiiculture.  The  favorable  notice  taken  of  the  recent  discoveries  of  mines  on 
the  east  side  of  Gfreen  river  is  evidence  in  point.  The  most  potent  cause  of  the 
increase  of  the  popolation  is  the  encouragement  extended  to  emigi-ation  from 
foi-oign  countries.  Nearly  nine-tenths  of  the  adult  population  are  of  foreign 
birth.  Salt  Lake  City  has  a  population  of  about  19,000  inhabitants,  It  is  a 
beautifally  laid-out  town.  Tho  streets  are  wide,  with  streams  of  clear  water 
running  on  each  side.  The  carriage-ways  are  separated  from  the  sidewalks  by 
rows  of  trees,  which  present  a  refreshing  appearance  in  summer  to  the  way-worn 
traveller  who  has  crossed  the  deserts.  The  private  houses,  built  chiefly  of  wood, 
arc  perishable,  but  the  public  edifices  are  constructed  of  stone  and  wood,  and  are 
durable  and  highly  creditable  to  the  skill  and  enterprise  of  the  inhabitants.  The 
tabernacle,  the  principal  place  of  worship,  is  capable  of  seating  10,000  people. 
The  width  of  the  streets,  the  umbrageot^  rows  of  trees,  the  great  number  of 

'Loria  Blodget,  in  his  Kepovt  on  the  Climatolci^  of  the  United  States,  says  :  "The 
Baein  region  as  a  whole  can  hardlj  be  said  to  be  one  of  periodical  rains  nortli  of  tho  35th 
paiallel,  however  deficient  the  quantity  is,  and  bowever  abortive— us  it  may  be  said— the 
ruins  are,  aa  regards  vegotation  and  practical  climatology.  The  rain  of  Gummer,  from  the 
middle  of  June  forward,  is  practically  valueless  in  cultivation  for  the  vicinity  of  Great  Salt 
Lalie,  and  the  flounshing  settlements  there  are  sustMned  by  irrigation.  Camvation  would 
clearly  require  this  aid  everywhere,  and  as  the  winters  are  not  ai"ailable  in  bringing  crops 
forward  as  in  California,  irrigation  may  not  be  dispensed  vnth  as  it  may  be  there.  It  is  unim- 
portant to  many  of  the  best  crops  of  California,  wheat  among  them,  that  there  is  no  rain 
whatever  in  sammer,ii  since  they  are  so  far  advanced  in  the  mild  winter  that  the  summer  is 
only  reqiaisile  to  ripen  them.  But  in  ne  part  of  the  Basin  is  this  adaptation  practicable,  so 
far  as  known.  The  extent  of  summer  required  is  similar  to  that  <rf  like  latitudes  in  tho 
111...... 1,1 —   ...a  .,     ,  n.-...     .^      'a  therefore  is  deatructive,  if  irrigation  is  impracti- 
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orchaids  and  gardens  in  the  heaii  of  the  city,  and  the  incombustible  nature  of 
the  houses,  give  a  coimtiy  appearance  to  the  city,  and  rendei'  fli-es  almost  vmknown. 
The  small  mze  of  the  farms  is  favoi-able  to  high  cultivation.  As  a  consequence, 
the  greater  part  of  Salt  Lake  valley  ie  under  better  cultivation  than  any  region 
west  of  the  Kooky  moim^ns,  except,  perhaps,  aax)und  the  bay  of  San  Pranciaoo. 

The  system  of  imgation  is  excellent  and  extensive.  Fanners  in  the  eaetem 
States  might  learn  much  hero  that  would  be  valuable  to  them.  From  a  report  of  the 
Deseret  Agricultcral  Society  of  Januaiy  11,  1S66,  it  appears  that  "there  have  ' 
been  constructed.  277  DjaJn  canals,  in  length  amounting  to  1,043  miles,  102  rods, 
at  a  "mean  ividth  of  5  feet  6  inches,  and  a  mean  depth  of  2  feet  2  inches,  which 
water  153,049  acres  of  lajid,  at  a  cost  of  $1,766,939,  and  that  there  is  in  ooai-se 
of  construction  canals  at  an  estimated  cost  of  $900,000." 

Ogden  is  a  flourishing  town  on  the  east  side  of  the  lake,  and  ranks  nest  to 
Salt  Lake  City  in  population  and  importiince. 


SECTION"    IE. 


MIKES   AND    MINING. 


In  the  spur  of  the  Wasatch,  on  the  eaet  side  of  Salt  lake,  gold  has  been  found 
in  very  minute  quantities.  Some  of  the  quai'tz  assayed  about  S2  per  ton.  The 
moBntwns  at  this  point  trend  west  of  north  and  east  of  south,  The  countiy  rock 
is  gi:anite,  and  quartz  is  abundant. 

The  thermal  springs  in  this  vicinity  show  the  presence  of  sulphate  of  iron, 
and  possibly  mines  of  value  may  be  found  in  this  spur  of  the  mountain. 

MiiTEESviLLB. — The  western  part  of  the  tenitory,  adjoining  Nevada,  so  far  as 
known,  is  the  richest  in  metals.  At  Minersville  are  mines  of  lead  and  copper,  which 
contain  some  gold  and  silver'.  One  of  tlie  mines  has  been  worked  to  a  depth  of  90 
feet.  At  this  point  the  copper  predominated,  and  the  working  of  the  mine  for  lead 
was  suspended.  The  lead  was  smelted  to  supply  the  territory.  While  lead  pre- 
vailed working  of  the  mine  was  remunerative.  Ko  effort  was  made  to  recover 
the  silver,  although  in  many  countries  this  would  have  been  proStable.  By  open- 
ing the  mine  at  other  points,  no  doubt  lead  ore  of  the  same  quahty  as  that  worked 
could  be  obtained.  The  percentage  of  silver  contained  in  the  lead  and  copper 
ores  of  this  district  is  sufficient  to  jsetaly  the  conclusion  that  the  working  of  these 
mines  will  be  a  source  of  profit  at  some  fatnre  day. 

EuSH  Valley. — This  district  abounds  in  veins  containing  argentiferous 
galena  and  copper.  In  1865  there  was  considerable  excitement  about  these 
mines.  Companies  were  organized  by  officers  of  the  aamy  at  Salt  Lake  Oity, 
and  some  developments  were  made.  Smelting  works  were  erected  at  the  mines, 
but  the  smelting  failed  to  extraot  the  metal  in  a  satisfactory  manner,  and  the 
expenses  incident  to  enterprises  of  this  kisid,  in  a  new  countiy,  rendered  opera- 
tions very  costly.  Silver  occurs  in  galena  in  the  Kime  irregular  manner  as  in 
quartz.  Many  suppose  that  if  a  vein  of  galena  assays  well  in  one  paj-t  it  will 
do  the  same  in  all;  an  erroneous  idea,. as  miners  frequently  find  to  their  cost. 
When  transportation  is  cheaper,  fuel  morp  abundant,  and  labor  cheaper,  these 
mines  will  doubtless  be  valuable.  At  present  no  profit  is  likely  to  be  derived 
fi'om  working  tliem. 

Coal. — 1  he  eastern  part  of  the  territory  contsuns  large  seams  of  coal^  As  it 
has  been  found  as  far  south  as  Pahranagat  and  at  San  Pete,  it  is  not  improbable 
it  abounds  in  many  parts  of  the  Green  River  valley.  ITiat  said  to  be  from  San 
Pete  is  a  firm  bituminous  coal,  considered  by  many  superior  to  any  found  west 
of  the  Rocky  mountains,  but  its  quahty  must  be  thor-oughly-  proved,  in  lai'ge 
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amounts  before  it  can  be  pronouuood  e<iTjal  to  tlie  bituminous  coal  of  Peuiisyl- 

Tlie  coal  from  Patraiji^at  ie  found  about  300  miles  southwest  from  Salt  Lalte 
City;  that  from  San  Pete  120  miles  soutli.  About  SO  miles  east  from  the  city 
coal  is  found  veiy  abundantly'.  These  discoveries  tend  to  justify  the  conclusion 
that  coal  exists  in  lai'ge  quantities  in  the  Territory.  As  soon  as  a  market  is  opened, 
the  demand  can  be  supplied  from  these  coal  fields.  Owing  to  the  scai'dty  of  fuel 
in  the  mining  i-egiona  of  the  eastern  part  of  Nevada  and  the  western  pai-t  of 
Utah,  where  most  of  the  silver,  copper,  unci  lead  ores  must  be  smelted,  coal  will 
in  time  be  in  great  demand. 

Anthracite. — The  moat  interestang  discovery  in  this  conaeotien  is  anthracite 
coal.  Scientiiio  men  have  long  been  seeliing  in  vain  to  find  anthracite  w^t  of  the 
Rocky  mountains.  It  has  recently  been  found  on  Green  river.  An  old  iron-worker 
from  the  anthracite  regions  of  Pennsylvania  says  the  deposit  is  identically  the 
same.  The  coal  is  heavy,  and  will  not  bum  with  a  flame.  Whea  used  in  a 
blacksmith's  forge  it  gives  an  intense  heat.  Tliis  article  has  been  tiied  and 
fotmd  to  answer  all  the  purposes  requned  of  it. 

Pacii'ic  Eaileoad. — The  advaiitages  to  be  derived  from  the  consti-uction 
of  the  Pacific  raihoad  will  be  beyond  computation.  Branch  rmlroads  will  fol- 
low, and  these  coal  fields  will  eventually  be  opened  up.  The  number  of  coal 
seams  visible  along  the  caaona  in  eastern  Utah  is  remaikable.  Majiy  of  them 
are  of  laige  size ;  some  are  said  to  be  ],5  feet  thick.  t>ceaBioiially  they  can  be 
traced  four  or  five  miles.  They  are  so  numerous  and  easily  found  that  tile  inhab- 
itants do  not  locate  them.  It  would  be  difiloult  to  imagine  such  an  abundance 
of  valuable  coal  depoats  in  Nevada  or  California  as  to  preclude  location.  Ut^ 
appears  to  be  neai'ly  in  its  noi-mal  condition.  The  recent  elevations  and  depres- 
sions are  slight ;  consequently  in  mining  for  coal  it  is  probable  few  faults  will 
be  found.  The  great  number  of  veins  near  tlie  surface  will  fomiah  that  article 
for  years  to  come  without  deep  mining  or  the  use  of  expensive  machinery  for  hoist- 
ing or  pumping.  If  the  coal  fields  on  Green  river  should  prove  as  estensive  and 
of  as  good  quality  as  there  is  reasoa  to  expeot,  it  will  be  a  great  advantage  to 
the  miners  on  the  Colorado  and  at  Pahx-anagat,  as  well  as  useful  in  the  naviga- 
tion of  the  Colorado  river.  A  thorough  exploration  of  the  coal  fields  of  Utah, 
Dakota,  Coloi-ado,  and  Montana  is  much  needed.  It  would  probably  establish 
the  feet  that  western  coal  fields,  though  inferior  in  quality,  rival  in  extent  the 
vast  deposits  east  of  the  Mi^ssippi  river. 

Iron. — Iron  ore  is  abundant  in  Utah.  Attempts  have  been  made  to  smelt  it, 
but  so  fa,!'  without  success.  There  is  nothing  refractory  in  this  ore  to  render 
smelting  difficult  with  skill  and  the  proper  appliances.  The  demand  for  iron 
mil  always  be  large  in  Utah,  and  the  cost  of  freight  from  any  other  point  of 
production  renders  it  an  important  resource  for  development.  With  a  lai'ge 
agricultural  popuLition,  labor  will  be  cheap.  In  eveiy  point  of  view  Utah 
appears  to 'have  better  facilities  for  the  producrion  of  iron  than  any  of  the  adjoin- 
ing States  or  Tenitories.  The  profit  on  agricultural  pm-auita  will  become  less- 
eveiy  year,  tor  many  year's  to  come.  All  the  adjacent  mining  States  and  Tem- 
tories  wil!  soon  nuse  their  own  stock  and  grain.  With  the  exception  of  New 
Mexico  and  Arizona  they  are  now  doing  it  to  a  great  extent,  so  that  there  will 
be  only  a  home  market  tor  the  produce  of  Utah.  This  will  have  a  tendency  to 
turn  the  attention  of  the  inhabitants  to  mining  and  manufactures.  In  the  latter 
branch  of  industiy  they  are  already  actively  engaged. 

Salt. — Salt  can  be  produced  in  unlimited  quantities,  both  for  home  consnmp- 
Kon  and  export.    When  the  railroad  is  completed  it  will  probably  pay  to  trans- 
port this  article  to  the  maikets  of  the  Atlantic.    In  the  State  of  Nevada  salt  is 
so  cheap  and  abundant  that  it  will  not  pay  to  send  it  west  from  Utah. 
Soda  exists  in  vast  beds  in  many  parts  of  the  Territory.     When  labw  and    i 
T  thia  wiU  probably  be  an  ai-ticle  of  export.     Hcsteoov  vjOOgIC 
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GoTTOUWOOD  CaSok  is  about  37  miles  eoutheast  from  Salt  Lake  City,  in  the 
'■  Wasatch  mountains.  It  contMns  several  silver  mines.  A  Mr.  Hirst  is  running 
two  furnaces  there  at  present.  They  are  not  on  an  extensive  scale,  but  the  results 
are  satisfactory.  Hiist  thinks  his  ore  will  yield  $200.  to  the  ton.  He  has  a 
Geimam  to  manage  his  works,  who  is  reputed  to  be  skilful.  The  veins  occur 
in  limestone,  aniil  ore  ekists  at  the  surface  in  abaiidanee.  This  is  a  valuable 
lead-mining  district.    The  ore  ia  lemarkably  free  from  antimony. 

Geneeal  CoNCLTJSlOKS, — The  Territory  of  Utah  will  undoubtedly  become 
in  time  an  important  and  prosperous  State.  It  posse^es  a  great  variety  of 
resources.  Whatever  may  be  the  opinions  entertained  as  to  the  peculiar  institu- 
tions existing  there  at  present,  none  can  deny  that  ite  population  is  industiioas 
and  enterprising.  A  people  who  have  redeemed  the  deserts  by  a  vast  system 
of  irrigation,  boilt  up  cities,  inaugurated  an  excellent  school  system,  established 
mamimctares  of  nearly  all  the  articles  necessary  for  the  use  of  man,  opened  up 
TOads  in  every  direction,  and  supplied  the  miners  of  the  adjacent  Territories  tor 
several  years  with  their  products,  cannot  fail  to  achieve  a  condidon  of  higli 
prosperity  in  {he  future.  Contact  with  their  neighbors,  who  entertain  views 
antagonistio  to  their  social  institutions,  mil  remedy  the  evils  under  which  they 
now  labor.  As  tliey  become  more  intelligent  the  impolicy  of  isolating  them- 
selves from  the  moral  sjTiipathies  of  the  world  will  become  apparent,  and  their 
patience,  induatrj',  and  self-reliance  will  bo  turned  to  good  account, 
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WEST  OF  THE  EOCKY  MOUKTAISS. 


MONTANA. 


AEEA  AND  POPULATION-MOUNTAINS  AND  VALLEYS-GEOLOGICAL  FEA- 
TURE 8-VE  GET  ABLE  PRODUCTIONS  AND  AGKICULTUEAL  LANDS-TIM- 
BER  CLIMATE.  AND  NAVIGABLE  WATERS. 

Montana,  tlie  most  recently  organized  of  the  Temtories  of  the  Unite^  Statoa, 
is  second  only  to  California  in  the  production  of  gold.  Embracing  witlain  its 
limits  the  range  of  the  Eooty  Mountains  and  the  heads  of  two  of  the  greatest 
rivers  that  wind  theu'  long  and  devious  conrses  through  the  lower  countries  to  the 
Pacific  and  Atlantic  oceans,  this  Territory  may  justly  claim  the  appellation  of 
the  "  Golden  Summit."  Estflnding  from  the  45th  to  the  49th  parallel  of  north 
latitude,  and  from  the  27th  to  the  39th  meridian  west  from  Washington,  it  oon- 
tMHs  an  area,  according  to  the  report  of 'tie  Commissioner  of  the  General  Land 
Office,  of  143,776  square  miles,  (92,016,640  acres,)  bounded  by  meridians  and 
parallels  of  latitude,  except  a  portion  of  the  sonthwestem  comer,  where  for  tlie 
distance  of  neai'ly  400  miles  the  boundary  follows  the  crest  of  the  Bitter  Root 
mountains.     The  population  is  about  32,000.* 

MoUNTATKg. — In  this  Territory  the  most  striting  geographical  feature  is  the 
great  range  of  the  Rocky  mountains,  extending  350  miles  from  its  southern  to 
Its  northern  boundary,  and  in  width  over  200  miles.  This  range,  with  its  spurs, 
occupies  fully  half  the  Tenitory.  The  main  chain  of  mountains  is  split  up  into 
a  number  of  dilFerent  ranges,  as  the  Bitter  Root,  which  is  the  highest  and  the 
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The  surveyor  ceneral  of  the  Tenitory,  id  bis  report  of  1867,  mskes  tbe  folio  winw  estimate 
"I  may  be  safe  in  estimating  the  entirepopnlation  at  40,000,  and  it  is  confiiJently  bebeved 
that  it  will  reach  60,000  in  J968  should  there  be  no  Indian  troubles  along  the  everl and 
routes.  *  *  *  The  claas  of  citizens  who  are  coining  into  Ih a  Territory  aiegpoeially 
those  who  intend  making  it  tbeir  homes.  Henco  many  families  are  coming  and  settling  up 
the  different  valleys.  The  farming  population  is  fast  increasing,  and  a  great  number  of 
mifiera  find  it  profitabio  to  devote  tbeir  time  to  agriculture." 

The  reports  of  the  connty  assessors  for  1365  and  1866  do  not  warrant  the  belUf  that  the 
increase  has  been  so  rapid.  My  opinion  is  the  population  at  this  time  does  not  exceed 
33,000.— J.  E.  B.  ^  ■ 
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most  westerly,  and  the  Eocky,  Wincl  Eivei,  Big  Horn,  and  Belt  rajiges.  All 
of  these  have  a  trend  northwest  and,  southeast,  and  all  contain  mines  of  gold 
and  alver.  Their  height-  has  uot  been  determined,  but  it  is  probably  from 
10,000  to  14,000  feet,  tie  highest  peak  being  covere*  with  pei-petnal  snow. 
This  great  extent  of  mountain  ranges  causes  the  condensation  of  a  lai-ge  amount 
of  moistm-e  fi'om  the  atmosphere,  which  falls  principally  in  the  funn  of  snow. 
Gradually  melting  during  the  warm  season,  it  thoronghly  saturates  the  earth, 
inducing  a  fine  grawth  of  grass  and  timber  throughout  the  monntaan  regions." 

The  Territory  is  divided  by  these  ranges  into  a  number  of  basins,  and  their 
^nrs  B^divide  each  basin  into  a  number  of  valleys,  which  contain  nearly  all 
the  towns  and  settlements,  and  the  greater  part  of  its  agricnltaral  as  well  as 
neai'ly  all  its  mineral  resources.  The  mountains  are  greatly  abraded  by  the 
agencies  of  rains,  frosts,  and  glacial  action,  leaving  them  smooth  and  much  less 
rocky  and  precipitous  than  the  Cascade  range  in  Oregon,  or  the  Sierra  Nevada 
in  California.  The  Bitter  Eoot  is  tho  most  rugged  and  continuous  in  its  height. 
The  other  ranges  are  full  of  low  passes,  with  none  of  those  lofty  peaks  that  are 
found  fiu1i,er  south  in  Colorado. 

Ail  the  monntains  appear  to  he  old  and  weather-worn,  and  almost  at  the  very 
summits  of  the  highest  i-an^es  beds  of  gi-avel  containing  placer  gold  have  been 
formed  from  the  didntegration  of  the  neighboring  peaks.  Thns  placer  mines 
are  found  on  the  mount^n  top,  differing  in  tliis  rispect  from  the  SieiTa  Nevadas, 
where  placer  gold  is  almost  invariably  foond  in  the  foot-hills.  In  tho  northern 
part  of  the  Territory  the  mountain  regions  have  been  prospected  only  sufficiently 
to  prove  the  existence  of  gold.  The  hostility  of  the  Indians  has  prevented  a 
thorough  exploration,  or  any  permanent  working  of  tlie  mineral  deposits.! 

"  The  following  from  Lewis  and  Clarke's  Narrative  deaciibes  the  cflnntry  westward  from 
(he  main  ridge  of  the  Bitter  Koot  XDOuntains.    It  is  applicalble  lo  a  lai'ge  area  of  Montana: 

"  The  countrj-  along  tbe  Eoclty  inonnlains  for  several  hundre4  miles  in  lengtii,  and  about 
60  wide,  is  a  high  level  plain,  in  all  its  ])arts  extremely  ^tile,  and  in  many  places  coverecl 
with  a  growth  o?  tall,  long-leaved  pine.  'This  plain  is  uhiefly  iulerrnpteil  near  tie  streams 
of  water,  where  the  liilla  are  ateep  antl  loHj,  bnt  the  soil  is  goo<l,  beiug  unincambered  by 
mnch  stone,  and  possesses  more  tjmber  thiin  the  level  coiznCry.  Under  shelter  of  these  hflls 
tbe  battom  lands  skirt  the  margin  of  the  rivers,  and  though  narrow  and  conSned,  ur<>  still 
fertile  and  rarely  inundateil.  Nearly  tho  whole  of  this  wide-spread  tract  is  covered  vilth  a 
jprofnsion  of  grass  and  plants  which  ace  at  this  time  as  high  as  tbe  kueea.  Among  these  ore 
a  variety  of  esculent  roots,  acquired  without  much  difGculty,  and  yielding  not  only  a  nutri- 
tious but  a  very  agreeable  food.  The  air  is  pure  and  dry,  the  climate  quite  as  mild  if  not 
milder  than  the  same  parallel  of  latitude  in  the  Atlantic  Slates,  andnlust  be  equally  healthy, 
for  all  the  disorders  which  we  have  witnessed  may  fairly  be  imputed  more  to  tbe  nature  of 
tbe  diet  than  to  any  intemperance  of  chmate." 

tProfesEor  G.  C.  SwaQow,  formerly  Stale  geologist  of  Missouri,  says,  in  a  late  letter  to 
Governor  Smith ; 

"  Veins  of  gold,  silver,  copper,  and  lead  have  been  found  in  gre,at  numbers  in  neatly  all  the 
explored  motmtainons  portions  of  the  Territory;  and  placer  gold  is  a.s  widely  dietribtlted. 
Many  of  the  gulches  have  proved  vastly  rich,  and  some  of  them  very  extensive.  So  iar  as 
discovered,  these  veins  come  to  tiie  surface  on  tbe  foot-hills,  and  on  the  sides  of  the  valleys  and 
caiions;  and  some  of  them  cut  the  mountains  to  their  very  tops.  A  large  portion  of  the  lodes 
are  true  veins,  cutting  throngh  granite,  syenite  porphvry,  trap,  gn«iss>  mica  slate,  hornblende 
slate,  talcose  slate,  ai^iltaceous  slate,  sandstone,  and  limestone.  These  lociea  vary  in  thick- 
ness from  a  mere  line  to  50  and  60  feet.  The  gangue  or  vein  rock,  called  euarlz  bj  the  miner, 
is  very  variable  in  character.  In  the  gold-bearing  lodes  it  is  usually  whitish  quartz,  more  or 
loss  ferru^noQS,  oflen  nearly  all  iron.  In  some  veins  it  resembles  a  stratified  quartzite ;  in 
a  few  it  IS  syenitic,  pyrites,  hornblende,  calc  spar,  arsenic,  antimony,  copper.  Tellurium, 
and  micaceous  iron  are  fotind  in  these  veins.  In  the  silver  lodes  the  iron,  so  ahundaat  ia 
the  gold  v^ns,  is  often  replaced  by  tlie  oxide  of  manganese.  This  mineral  is  sometimes  so 
abundant  as  to  conatltnte  a  large  portion  of  ihe  gangue. 

"  The  gangue,  in  many  of  the  copper  veins,  is  made  up  tf  quartz,  heavy  spar,  calc  spar, 
brown  spar,  and  oxides  of  iron.  Many  thousand  lodes  of  gold,  sliver,  and  copper  have  been 
already  diseovered  and  recorded,  and  many  of  them  more  or  less  developed.  It  is  true  here, 
as  well  as  in  all  other  mining  distrints,  that  a  large  part  of  the  lodes  discovered  cannot  be 
profitably  worked  by  tho  methods  usually  adopted  in  new  mining  regions ;  but  many  of  those 
which  cannot  now  bo  worked  wiOr  profitable  results  will  became  valuable  when  esperienee 
has  proved  the  best  methods,  and  when  labor  and  materials  can  be  had  at  ordinary  prices." 
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Tlie  geology  of  Montana  is  alnic^t  entirely  unknown.  The  Eoclcy  mountnins 
are  diiefly  composed  of  granite,  gneiss,  and  sjuite,  and  may  be  pretty  certainly 
assigned  to  the  Arzoic,  Captain  John  Mullan  gives  the  following  general 
description  of  the  mountain  ranges  and  their  geological  formation  : 

Looking  back  upon  our  ronto,  we  saw  we  hafl  followed  Bitter  Root  river  to  its  head, 
which  we  found  from  ila  mouth  to  be  95  miles  long,  flowing  through  a,  wide  and  heautifnl 
valley,  whose  soil  is  fertile  and  prodnetive,  well  timbered  with  the  pine  and  Cottonwood,  but 
whose  chief  characteristic  and  capability  is  that  of  grazing  large  herds  of  cattle,  and  afford- 
ing excellent  mill  sites  along  the  numerous  streams  f&wing  from  the  moautains.  The  coantry 
tbence  is  wateied  by  tributaries  to  the  Missoaii  and  its  fork,  to  tbe  range  of  mountainB  sepa- 
rating these  waters  from  those  of  the  Snake  river,  or  the  soutb  branch  of  Ijewis'  fork  of  the 
Coiumhia,  and  ia  also  fertile,  but  its  characteristic  feature  is  the  great  scarcity  of  timber  for 
an^  pnrpose,  the  willow  and  wild  sage  being  used  for  fuel  along'  tbe  whole  route.  The  geo- 
logical formation  of  this  section  belongs  to  the  tertiary  period.  The  capability  of  this  broad 
area,  however,  for  graaing  is  escellent.  »  •  •  f  ])B  whole  country  is  formed  of 
a  series  of  beds  of  mountainous  ranges  or  ridges,  with  their  intervening  valleys,  all  of  which 
are  well  defined  and  marked,  the  decomposition  and  washings  of  the  rocks  of  the  moantMus 
giving  characler  to  the  soil  of  the  valleys,  which  may  be  termed,  as  a  general  thing,  fertile. 
The  geological  formations  along  the  Jefferson  fork  and  its  principal  tributaries  are  limestoae 
and  conglomerate  rock.  From  the  range  called  the  Snake  river  divide,  the  whole  character 
of  the  country  is  completely  changed.  Here  the  geological  formation  is  basaltic  and  volcanic 
principallj.  None  of  the  numerons  streams  and  rivulets  flowing  from  the  mouut^ns  along 
tlie  route  we  travelled  emptied  into  the  Snake  river,  but  either  sunk  into  the  ground  or  formed 
small  lakes  in  the  hroad  valley  of  Snake  river.  The  giound  in.  most  places  is  formed  prin- 
cipally of  sand,  and  where  large  beds  of  basalt  are  not  found,  the  ground  is  of  a  dry,  absorb- 
ing nature,  through  which  the  water  sinks,  at  times  bursting  out  again.  It  was  somewhat  sin- 
gular that,  for  60  miles  above  Fort  Hall,  along  the  main  stream  of  Snake  river,  we  did  not 
cross  but  one  tributary,  and  that  coming  in  from  the  south,  while  none  came  in  &om  the  north ; 
all  of  the  streams,  as  before  mentioned,  either  forming  lakes  or  sinking  into  the  ground. 
This  section  is  also  noted  for  the  great  scarcity  of  timber,  end  the-  immense  plains  of  wild 
sage,  which  is  so  abundant  that  it  merits,  the  name  of  the  s^e  desert  of  the  mountain.  It 
extends  for  many  miles  in  length  and  breadth,  forming  an  immense  ocean  of  prairie,  whose 
Eameness  is  only  broken  by  the  "Three  Bnttes"  of  the  valley,  which  rise  like  islands  in  the 
sea  in  this  broad  and  barren  area.  (Report  on  the  construction  of  a  military  road  from  Fort 
Walla-Walla  to  Fort  Benton.) 

Vegetable  Pkodhcts. — In  the  fertile  soil  of  the  valleys  wheat,  barley,  and 
oats  grow  well,  and  good  crops  ai'e  produced.  Bye  and  buckwheat  would  also 
flourish,  but  Indian  corn  would  probably  fail.*     Potatoes  grow  in  the  greatest 

There  are,  however,  a  very  large  number  of  large  and  rich  lodes  which  will  yield  large  profits 
even  at  the  present  prices  of  labor  and  material.  Some  of  the  lodes  of  buCh  gold  and  silver 
will  rank  among  the  lai^est  and  richest  in  the  annals  of  mining.  In  regard  to  the  want  of 
success  in  some  of  the  mining  operations  in  the  Territory,  it  may  be  said  that  such  partial 
failures  are  incident  to  all  mining  regions,  particularly  in  the  early  operations  of  new  regions. 


Montana  is  particularly  exposed  to  delays  «f  success  from  its  lemotenena  from  machine  si  ,  , 
where  tbe  machinery  used  may  be  altered  and  repaired  to  suit  the  exigencies  constantly  arising. 
But  all  these  hindrances  to  immediate  and  full  success  in  quartz  mining  operations  wilt  soon 
be  removed.  They  are  obvions  to  all  acquainted  with  tbe  buMness,  and  are  such  as  will  natu- 
rally pass  away.  Better  mills  are  being  put  up,  better  lodes  are  bought  in  larger  qaantities, 
better  management  is  secured,  and  the  owners  of  quartz  property  are  offering  betterfaeilities 
to  those  who  wish  to  work  their  minea  i  capital  is  seeking  this  source  of  wealth,  and  good 
financiers  are  operating  in  Montana  mining  property.  The  placer  mines  ace  not  yielding  so  much 
as  at  some  former  periods.  Many  new  localities  have  been  discovered,  and  large  sums  have 
been  expended  in  conducting  water  to  favored  localities,  and  there  is  every  roaaon  to  befieve 
that  the  placers  will,  the  coming  year,  yield  many  more  millions  to  the  hardy  toilers  who 
have  labored  so  faitlifuliy  and  successfully  in  securing  this  "  golden  harvest "  The  quarta 
jnining  operations  are  now  in  a  better  condition  to  secure  success  than  ever  before,  and  the 
loen  who  have  discovered  and  partially  developed  the  silver,  gold,  and  copper  lodes,  have  been 
long  inured  to  disappointments  and  hardships,  and  will  not  yield  to  any  ordinary  obstacles ; 
and  we  may  safely  believe  that  10,000  of  such  earnest,  skilful,  hardy  men  will  achieve  mag- 
nificent results  in  such  a  field  as  the  miees  of  Montana  proaent. 

"Professor  Swallow  says;  '"The  results  already  obtained  from  herding  and  the  culti- 
vation of  our  own  rich  valleys  are  such  as  to  remove  every  reasonable  doubt  of  the  entire 
success  of  agricultural  pursuits  in  the  Territory,  It  certainlyis  one  of  the  finest  stock  coun- 
tries on  the  continent.  All  the  more  important  doroeitic  animals  and  fowls  do  remark- 
aBly  well.  Horaes  and  mules  and  neat  catUe  aro  more  hardy  and  kept/in  better  condition 
on  the  native  glasses,  hay  and  grain.    As  a  general  rule  they  winter  well  in  the  valleys  and 
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perfection,  and  their  flavor  if  not  superior  is  equal  to  that  of  any  iu  America. 
The. residents  of  Montana belieTe  that  their  potatoes  are  superior  in  dryness  aud 
mealiness  to  any  in  the  world,  Ireland  and  California  not  excepted.  Beets,  peas, 
onions,  cabtia^s,  cucumhere,  radishes,  parsnips  and  turnips  gi-ow  finely,  while  in 
the  warmest  valleys  melons  and  tomatoes  come  to  maturity.  Bitter-root,  asmall 
plant  flowering  in  Jime — the  root  three  inches  long,  one-fourth  inch  in  diame- 
ter, and  very  otten  forked — gi-ows  in  many  of  the  Rooky  mountain  vaHeya,  and 
is  very  abrmdant  in  Bitter  Root  valley.  It  is  a  fevorite  article  of  food  for  the 
Flathead  Indians,  who  dig  it  in  May,  and  dry  it  so  that  it  will  keep  for  yem's. 
Very  nutritions,  but  extremely  bitter. 

Camus,  as  an  article  of  food  for  the  Indians,  is  probably  the  most  important 
of  the  wild  planta.  It  is  abundant  in  all  the  northern  parts  of  the  Pacific  coast. 
It  is  a  bulbous  root,  about  an  inch  and  a  half  in  diameter,  and  grows  in  low, 
swampy  lands,  having  a  sweet  gummy  taste,  and  is  very  nutritious.  Beadea 
using  it  largely  when  fi-esh,  the  Indians  boil  it  and  afterwards  diy  it,  so  as  to 
preaeiTe  it  for  years.  If  cultivated  it  might  become  a  valuable  culinary  vegeta^ 
ble. 

Qullah  is  another  singular  article  of  food  used  by  the  Indians.  It  is  the  root 
of  a  plant  about  the  size  of  a  man's  finger,  of  a  deep  yellow  color,  growing  in 
the  moist  land  along  the  banks  of  the  streams.  "When  raw  it  is  poisonous,  but 
when  cooked  in  a  kiln,  a  process  occupying  several  days,  it  turns  to  a  black  color 
and  resembles  tobacco  in  taste  and  smell,  and  is  equally  offensive  to  people  not 
accustomed  to  it.* 

on  tbe  emrouDding  foot-hilfe  without  hsj  or  grain.  The  valleTS  furnisha  large  area  of  natu- 
ral meadows,  wbosa  proclucts  are  eqnal  iu  qnanCity  and  quality  to  those  of  the  cul^Tated 
meadows  of  the  middle  States.  Beet^  fattened  on  the  native  pastures,  is  certainlj  not  infe- 
rior to  the  beat  prodnted  in  tie  country.  The  small  grains,  wheat,  rye,  barley  and  oats, 
produce  as  large  an  average  yield  as  in  the  most  fevoreo  grain-producing  Slates.  Of  the 
native  fruits,  we  have  choke  cherries,  service  berries,  currants,  gooseberries,  blueberries, 
raspberries,  and  strawberries  can  be  cultivated  aseuccesstullyas  in  the  New  England  States. 

"  All  the  more  important  root  crops,  such  as  potatoes,  turnips,  rutabagas,  beets,  carrots, 
parsnips,  radishes,  and  onions,  and  the  most  valuable  garden  vegetables,  are  cultivated  with 
great  success.  Timber  is  abundant  on  the  mountain  slopes  and  in  some  of  the  vallejs.  Five 
speiaes  of  pine,  two  of  fir,  one  of  spraco,  and  two  of  cedai',  grow  on  iho-  mountains,  and  in 
tneiuountainvalteys  and  canons  ;  balsam,  poplars,  aspens,  alders,  and  willows,  on  llie  streams 
and  in  the  moist  valleys. 

"The  pines,  firs,  spruces,  and  cedars  furnish  an  abundance  of  good  timber  for  building, 
mining,  and  farmiag  purposes.  The  purest  waters  flow  everywhere  in  cool  springs,  moun- 
tain streams,  meadow  brooks,  and  clear  rapid  rivers.  Hot  and  mineral  springs  also  occur  iu 
..-  .r.t_  o._.„-. —      Beautiful  lakes  and  magnificent  falls  and  cascades  are 


•  Professor  A,  K.  Eaton,  in  a  recent  report  to  Governor  Green  Clay  Smith,  says  of  the 
agricultural  resources  and  climale  of  Montana; 

"In  a  Territory  so  far  removed  from  the  great  grain-producing  States,  the  most  vital  ques- 
tion bearing  upon  our  future  welfare  is  that  as  to  our  ability  to  became  self-sustaining  iu  all 
things  pertaining  to  the  nece^aries  of  life.  If  oui  success  thus  far  is  not  a  suffident  guar- 
antee of  our  ability  to  raise  all  the  cereals,  root  crops,  &c.,  recjuisite  to  support  a  large 
number  of  inhabitants,  a  consideration  of  the  geolo^cal  and  topographical  foroiarion  of  the 
country  and  il£  climatic  characteristics  would  of  itself  demonstrate  that  tbe  soil  cannot 
fail  to  furnish  all  that  is  essential  to  the  subsistence  of  an  unlimited  poptdation. 

"  Our  vallejs  are  very  broad,  ranging  from  five  to  fifteen  miles  in  width,  and  made  up  of 
rich  bottom  lands  and  leTel  or  gently  nadulatiog  plateaus.  The  mountain  ranges  on  either 
side  generally  differ  in  iJieir  geological  character.  On  one  side,  granite  and  its  allied  primi- 
tive rocks,  by  the  disintegration  of  which  valleys  have  been  supplied  with  the  alumina  and 
alkaline  silicates  so  necessary  to  an  ineshauatiMe  soil ;  on  the  other,  ranges  of  secondary 
limestone,  sandstone,  &c.,  that  have  furnished  the  additional  constituents  of  a  soil  of 
unequalled  riehneas.  The  want  of  riun  to  irrigate  the  iunda  is  the  only  apparent  difficulty, 
and  nature  baa  provided  for  this  in  the  conformation  of  the  country.  Lying,  as  theso 
plaloaus  do,  nearly  level,  the  mountain  streams,  which  are  frequent  and  never-failing,  are 
I'eadily  turned  from  their  courses  and  made  to  wind  along  the  base  of  the  foot-hills,  upon  the 
outer  limits  of  the  table  lands,  and  thence  distributed  over  almost  every  foot  of  arable  land. 
This  mode  of  irrigation  has  its  decided  advantages  over  that  of  the  natural  rain  storms  of 
regions  nearer  the  coaat,  from  the  fact  that  it  is  wholly  under  the  control  of  the  farmer.     la 
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Timber. — Pine  is  by  far  the  most  al)uiidaiit  timber.  Tlie  nest  is  fir.  Tbe 
Cottonwood,  wMch  grows  on  the  banks  of  the  streams,  is  the  only  other  tree,  and 
it  is  used  only  for  firewood,  and  occasionally  for  log  houses.  Mountain  mahogany 
is  the  only  hard  wood  that  gi-ows  in  the  Territory,  and  this  is  only  a  shrub.  None 
of  the  valuable  hard  woods,  as  hiotory,  maple,  or  ash,  grow  in  Montana. 

Climate. — The  climate  of  Montana  in  the  mountainous  parts  is  as  cold  as 
that  of  the  New  England  States,  It  retarda,  or  entirely  prevents,  placer  mfning 
for  aboat  half  the  year;  and  until  quartz  mines  are  opened,  so  that  the  miners 
can  be  employed  during  the  long  winters,  they  mnst  remain  idle  much  of  their 
time.  There  are,  however,  exceptional  years.  ITie  winter  of  1862-'63  was  so 
mild  that  placer  mining  was  continued  with  scarcely  an  intermption  the  entire 
year.  Snow  generally  falls  to  a  great  depth,  so  that  communication  in  tbe 
higher  districts  is  somewhat  irregular  and  uncertain  during  the  winter.  In  the 
valleys,  where  the  altitude  is  less,  the  climate  is  milder.  In  Deer  Lodge  and  the 
Gallatin  and  Madison  valleys  stock  continues  in  good  condition,  throughout  the 
year-,  without  hay  or  grain,  tlie  grass  being  abundant  nearly  all  the  time.  Mon- 
tana is  a  remarkably  healthy  country.  There  seems  to  be  no  peculiar  diseases 
incident  to  the  climate.  In  the  towns  the  great  majority  of  deaths  are  either 
accidental  or  the  result  of  violence.* 

a  Territory  nearly  four  times  aa  large  as  tLe  State  of  New  York,  we  hare  hnndreds  of  tliou- 
saDcIa  of  acrea  of  land  of  tMs  deacriptlOD,  available  whenever  the  growth  of  the  country  may 
demand  its  cnltivation. 

"  No  disquisition,  hewever,  is  uecosaoiy  upon  the  character  of  the  soil  or  its  origin.  Facta 
flemonstrate  beyond  question  the  Belf-sustaiuing  chaiacler  of  the  Territory  in  an  agriciiltuval 

Eoint  of  view.  Flour  ttKlay  is  almost  aa  cheap  as  in  the  great  graiu-produeiag  regiwia  of 
leeast,  and  this  hiw  been  brought  about  by  the  cultivation  oflimiled  patches,  fieie  and 
there,  of  these  broad  lands.  Our  table-lauds  and  tho  slopes  of  our  foot-bills,  without  irriga- 
tion, luTnish  the  most  abundant  pasturage :  the  species  of  grass  flourislLmg  upontaneonsly 
being  of  tho  most  nutritious  character,  and  in  some  respects  superior  to  the  cultivated  grasses 
of  the  east. 

"Tho  peculiarities  of  our  climate  demand  a  passing  remark.  Tbe  great  wind  currents 
that  start  fJoDi  tbe  distant  sea-coast  regions  laden  with  moisture,  deposit  it  in  beneficent 
fihowers  on  their  way,  and  reach  our  inland  mountain  regions  with  scarcely  a  drop  to  moisten 
our  thirsty  soil ;  still  this  deprivation  proves  a  blessing  in  disguise.  It  gives  us  an  atmo- 
sphere comparatively  free  from  moisture,  and  mates  onr  severe  winters  more  endurable  than 
even  those  of  lower  latitudes.  Our  lowlands  are  often  almost  free  from  snow  during  tlie 
whole  season,  and  cattlo  graze  and  grow  fat  on  the  grasses  of  out  valleys  daring  our  long 
winters. 

"  The  climate  is  indeed  the  most  pleasant  and  salubrious  of  anjf  that  I  have  personally 
ever  known ;  and  this  in  a  country  where  Ihe  altitude  of  tho  valleys  is  about  one  mile  above 
tho  level  of  the  sea,  and  lying  between  45°  aud  49°  north  latitude." 

*  Captain  Mullan  says  in  his  report: 

' '  Tbe  temperature  of  Walla-Walla,  in  46°,  is  similar  to  that  of  Washington  city,  in  38° 
latitude ;  that  of  Clark's  Fork,  in  48°,  to  that  of  St.  Joseph,  Missouri,  in  latitude  41" ;  that 
of  the  Bitter  Root  valley,  in  46°,  is  similar  to  that  of  Philadelphia,  in  latitude  4tP,  with 
about  the  same  amount  of  snow,  and,  with  the  exception  of  a  few  days  of  intense  cold, 
about  the  same  average  temperature.  This  condition  of  facts  is  not  accidental,  but  arises 
from  the  truths  of  meteorological  laws,  that  are  as  unvarying  as  they  are  wonderful  and 
useful.  As  early  as  the  winter  of  1853,  which  I  spent  in  these  mountains,  my  attention  was 
called  to  the  mild  open  region  lying  between  the  Deer  Lodge  vafiey  and  Fort  Laramie, 
where  the  buffalo  roamed  in  millions  through  the  winter,  and  which,  during  that  season, 
constituted  the  groat  hunting  grounds  of  the  Crows,  Blackfeet,  and  other  mountain  tribes. 
Upon  inveatigatmg  the  peculiarities  of  the  country,  1  learned  from  the.  Indians,  and  after- 
wards confirmed  by  my  own  explorations,  the  fact  of  the  existence  of  an  infinite  nnmljer 
of  hot  springs  at  the  hraidwatersof  the  Missouri,  Columbia,  and  Yellowstone  rivers,  and  that 
hot  gevsere,  similar  to  those  of  California,  existed  at  the  head  of  lire  Yellowstone ;  that  this 
line  of  hot  springs  was  traced  to  the  Big  Horn,  where  a  coal-oil  spring,  similar  in  all 
respects  to  those  worked  in  western  Pennsylvania  and  Ohio,  exists,  and  where  I  am  sanguine 
in  believing  that  the  whole  country  is  imderlaid  with  immense  coal  fields.  Here,  then,  was 
a  feature  sufficient  to  create  great  modifications  of  climate,  not  local  in  its  effect,  hut  which 
even  extends  for  several  hundred  miles  from  the  Hod  Buttes,  on  the  Platte,  to  the  plains  of 
the  Columbia. 


"A  comparison  of  the  altitude  of  tho  South  pass,  with  the  country  on  its  every  side. 
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Navigable  Waters. — Although  Montana  ia  abundantly  supplied  with  livera 
aurying  lui-ge  bodies  of  water,  the  gi-eat  altitude  of  the  Tenitoiy  induces  such 
rapid  oun-enta  as  to  prove  serious  obstacles  to  navigation.  On  the  'westoni  slope 
the  rivei-s  are  uunavigable  for  anything  except  rafts,  small  boats,  and  canoes, 
their  courses  being  continually  interrupted  by  shoals,  rapids,  aud  falls.  On  the 
eastern  slope,  the  Missouri  has  a  light-draught  steamboat  navigation  of  over  300 
miles  to  Fort  Beaton,  and  steamboats  have  ascended  nearly  to  the  Great  Falls, 
situated  about  50  miles  ahove.  Fort  Benton  is  the  depot  of  supplies  for  the 
whole  Territory,  and  even  to  this  point  navigation  is  very  uncertain.  In  dry 
seasons  the  watei'  is  scant  on  the  shoals,  and,  as  the  banks  are  Tsnsettled,  the 
boats  have  to  be  snpplied  with  fuel  by  cutting  wood.  In  many  places  wood  is 
very  scarce,  and  has  to  be  cairied  on  the  baeks  of  men  for  a  mile  or  more. 
Vexatious  delays  are  the  result.  Every  year'  the  wood  is  getting  scarcer  and 
more  difficult  to  procoi-e.  The  hostility  of  the  Indians  also  renders  navigation 
perilous  at  this  time. 

Goal  is  found  some  distance  below  Foi't  Benton.  "When  Huniug  for  this  aiticlo 
is  cai-ried  on  extensively  it  will  probably  supply  the  steamers  with  a  Bufficieney 
of  fuel.  It  ia  a  broivn  or  lignite,  probably  in  the  cretaceous  formation,  and  is 
found  in  veins  of  large  size,  traceable  in  the  banks  of  the  streams  for  long 
diatiaces.* 

Mullan'a  paae,  further  bt  the  north,  may  be  useful  in  tbis  eonnection.  The  South  pass  has 
aa  altitude  of  7,489  feet  above  tlie  levd  of  tho  sea.  The  Wind  River  chain,  to  its  north, 
rises  till  it  attains,  at  Fri^mont's  peak,  an  elevation  of  13,570  feet,  while  to  the  north  the 
mountains  inciease  in  altitude  till  they  attain,  at  Long's  peak,  an  elevation  of  I.'i.OtiO  feet; 
while  the  plains  to  the  oast  have  an  elevation  of  C.OOO  feet,  and  the  mountains  to  the  west, 
forming:  the  east  rim  of  the  great  hasiu,  have  an  elevation  of  8,334  feet,  aud  the  country 
between  it  and  the  South  pass  an  elevation  of  6,334  feet  above  the  level  of  the  sea.  The 
highest  point  on  the  road  in  the  Summit  line  at  Mnllan's  pass  has  an  olevation  of  C,l)UO  feet, 
wMch  13  lower  bj  1,489  feet  than  the  South  pass. 

"  The  high  range  of  the  Wind  Elver  chain  atauda  as  a  turvilinear  wall  to  defieetand  direct 
tho  currents  of  the  atmoephere  as  tbej  sweep  across  the  continent.  (Bj-tbe-by,  whence 
arises  the  name  of  the  Wind  River  chaini)  All  their  slopes  are  well  located  to  reflect  back 
tbe  direct  rays  of  the  feeat  of  the  sun  to  the  valleys  that  lay  at  tbeir  baaes.  These  valleys, 
already  warai  by  virtue  of  the  hot  springs  easting  among  them,  receive  this  acciunnlative 
heat,  wMch,  driven  by  the  new  currents  of  cold  air  fiom  the  plains,  rises  and  moves  onward 
in  the  form  of  a  river  towards  the  valleys  of  ttie  Rocky  monutains,  where  it  jeins  the  milder 
cnrrent  from  tbe  Pacific  and  diffuses  over  the  whole  region  a  mild,  healthy,  invigoraling, 
aud  useful  climate."    (Mullan's  Report,  pp.  S3,  54.) 


Tli^rmamelrical  data  furnished  by  J,  L.  Corbett,  cii>U  engineer,  Virginia  Cily,  1 

J865. — Mean  reading  during  the  month  of  December C.SS  above  aero. 

1866. — Mean  reading<luriug  the  month  of  January 27°  " 

186B.— Mean  reading  during  the  month  of  February 22°  " 

Mean  dtiring  the  three  months,  18°  above  zero. 

1866. — Mean  during  December 31°  " 

J867.— Mean  during  January -  3'.S°.73  " 

1867. — Mean  during  February 26°  " 

The  mean  during  March,  1867,  i8unknowD,aa  only  the  coldest  days  were  registered,  which 
were  as  follows:  March  II,  at  7.30a.m.,  0°;  at 8.20  a.m.,  5°;  at  1  p.m.,  1°;  at G p.m., 
W;  at  10  p.m.,  18°,  or  below  zero.  March  12,  at  7  a,m.,  18°;  at  10  a.m.,  13°;  at  5p.m., 
6°;  at6p.ni.,  16°!  at  9.15  p.m.,  22°.  March  13,  at  7  a. m,,  24°:  atl  p.m.,  10°,  or  above 
aero ;  at  10  p.  m.,  3°,  or  above  zero.    Weather  moderate  afterwards. 

Twenty-four  degiW  below  zero  is  the  greatest  cold  experienced  during  the  past  three 
winters  at  this  plaee.XMean  during  tho  winter  months  for  uie  past  two  winters,  2"2'^  above, 
zero.  Meaa  ot  barometer  reading,  3,440  inches ;  altitude,  5,461  feet ;  boiling  point,  303° 
Fahrenheit ;  latitude,  4a>'  Z7'  S5" ;  longitude,  ahoat  111°  17'. 

•  Tho  surveyor  generafcf  Montana,  in  his  report  for  1867,  savs: 

"  Bituminous  coal  has  fc^  found  on  the  Big  Hole  river,  about  60  miles  from  Bannack 
City ;  in  Jackass  gulch,  on  >the  east  side  of  the  Madison  ;  aud  at  Summit  district,  near  Vir- 
ginia City,  the  veins  being  fi^m  three  to  four  feet  iu  width.  Coal  also  exists  at  the  head  of 
the  Yellowstone  river.  Brown  coal,  or  lignite,  is  found  in  great  quantities  on  the  banks  of 
the  Missouri  and  Yellowstone,  valuable  as  common  fuel,  but  of  no  great  value  for  manufao- 
tnring  purposes.    It  has  also  been  found  on  tbe  headwaters  of  the  Teton  and  Marias." 
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The  Yellowstone  Ims  not  been  sulficieiitly  explored  to  deteiinine  its  capatili- 
ties  for  navigation;  but  those  best  qualified  to  judge  think  that,  with  suitable 
boats,  it  may  be  navigable  fiir  h^her  than  boats  have  yet  reached.  Indian  hos- 
tilities and  want  of  population  Lave  prevented  a  more  ttoi-ougli  exploration. 
The  rates  of  freight  charged  on  the  steamei-s  from  St.  Louis  to  Fort  Benton  are 
so  high  that  if  a  boat  makiffi  one  trip  it  sometimes  pays  all  esponses  and  roturna 
the  capital  invested  in  the  boat  itself.  Competition  will  probably  reduce  these 
charges,  unless  their  trade  should  be  closed  altogether  by  the  Indians, 

The  portion  of  Montana  on  the  west«i'n  slope  forms  a  basin  about  250  miles 
long  and  75  miles  wide.*  It  is  drained  by  the  Missoul%  Hellgate,  Blaekfoot, 
and  Flat  Head  rivei-s,  which  nniting,  form  Claifs  Wrk  of  the  Columbia  rivei-. 
The  extreme  northern  part  is  drained  by  Tobacco  river,  whioh  empties  into  Lake 
Bratham,  in  Idaho  Territory.  Flat  Head  is  the  only,  lake  of  any  considerable 
size  in  Montana,  Itisabeautifulsheetof  olear  water  about  35  miles  longhand  15 
broad,  suiromided  by  a  fine  farming  and  grazing  country.  This  basin  contains 
the  best  timber,  and  probably  aa  good  graaing  and  fanning  lands  as  are  in  the 
Territory.  The  valley  of  the  Madison  and  Gallatin  only  are  eqnal  to  it  in  the 
latter  respect.  The  warm  moist  winds  from  the  Padfic  induce  a  more  vigorous 
development  of  vegetable  life  than  in  other  parts  of  the  Territory,  where  the  high 
wall  of  the  Eocky  mountains  prevents  these  winds  from  exercising  their  influence. 
In  this  mild  and  temperate  climate  the  missionaries  ^ablished  missions  for  the 
reli^ons  advancement  of  the  Indians.  The  sites  of  several  of  their  missions  still 
remain,  and  are  admirably  situated  in  the  midst  of  a  fertile  country. 

From  Flat  Head  lake  south,  towards  the  mission  of  Pen  d'Oreillo,  along  the 
foot  of  the  Eooky  mountains,  the  country  is  well  supplied  with  timber,  water 
and  grass,  and  is  an  excellent  agricultural  district.  South  of  the  mission  is  the 
Jocko  valley,  containing  the  Pen  d'Oreille  Indian  reservation.  This  is  a  small 
rich  agrioultuml  valley,  which,  if  properly  cdtivated,  would  be  veiy  productive. 

Hell  Gate  valley  is  southeast  fi.'om  the  reservation.  It  is  about  25  miles  long, 
and  sis  or  seven  broad,  possessing  excellent  agricultural  resources.  Still  sou& 
is  tlie  Bitter  Eoot  valley,  about  60  miles  long  and  eight  wide.  In  this  is  Owen's 
trading  post,  called  Fort  Owen,  around  which  is  a  flourishing  settlement. 

The  Hell  Gate  and  Bitter  Hoot  at  their  junction  form  the  Missoula,  which 
retams  that  name  until  it  forms  a  junction  with  the  Flat  Head  forming  Clark's 
Fork  of  the  Columbia.  Hell  Gate  and  Bitter  Hoot  valleys  contain  a  number  of 
settlers,  and  in  time  will  contain  a  large  agrioultaral  population.  At  this  point 
the  Bitter  Boot  mountains  present  an  almost  impassable  ban-ier,  with  but  few 
passes,  and  can  only  be  traveraed  in  the  warmest  part  of  the  year;  at  other 
seasons  they  ai-e  completely  blockaded  by  the  snow, 

"The  surveyor  general  says  i  ' '  The  soil  of  the  valleyfl  and  table  lanils  ia  of  ^od  quality, 
and  it  ie  believed  that  ftilly  one-third  of  the  Territory  ia  susceptible  of  profitable  cultivti- 
tion.  The  more  important  vulleys  requiring  immediate  anrvey  are  the  Bitter  Eoot,  Deer 
Lodge,  Hetl  Gate,  Ronde,  Big  Hole,  Beaver  Head,  Stinking  Water,  Jefferson,  Madison, 
Gallatin,  Boulder,  Priclily  Pear,  (including  the  town  of  Helena,)  and  the  Missouri  from  the 
Three  Forks  to  Canon  Ferry,  east  of  Helena.  Ihe  arable  lands  in  these  valleys  amount, 
by  careful  estimate,  to  9,000  sqoare  miles,  and  contracts  for  their  surveys  will  be  let  as  sooc 
as  possible.  A  ready  home  marltet  is  found  for  the  product  of  the  ranches  and  dairies,  and 
the  supply  of  the  different  kinds  of  grain  raised  is  no  doubt  snEBcient  for  the  wants  of  the 
population  nnlil  another  crop  is  produced.  The  yield  of  potatoes  has  been  so  great  during 
the  puBt  season  that  it  is  believed  Ibat  fully  1,000,000  bushels  could  be  eiporled,  and  still 
have  enough  for  home  consumption.  The  wheat  raised  in  Gallatin  valley  is  closely  estimated 
at  8,000  acres,  and  the  other  small  grains,  such  as  oats,  barley,  rye,  &c.,  are  placed  at  6,000 
acres.  The  yield  wilt  be  at  least  30  bushels  to  the  acre,  )^^"^S  ^^^'  ^  '*  ^""^  estimate  of  all 
the  grain  crop  in  that  valley  for  this  year,  at  430,000  bosheis.  The  list  of  the  territorial 
auditor  shows  165,140  acres  of  land  under  cultivation  in  the  Territory,  andthe  total  valnaticn 
of  the  property  asaeased  is  $5,703,119.  The  flouring  mills  are  particularly  mentioHed.  The 
grazing  lands  are  among  the  finest  in  the  world,  tieir  nutricious  grasses  serving  to  keep 
cattle  ond  stock  in  good  condition  during  thg  entire  winter.  The  number  of  cattle  grazing 
on  tliese  lands  is  estimated  at  40  000."  (  ^  i  "U"U1  It^ 
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Bi^  Blactfoot  comes  into  Hell  Gate  river  in  tLe  canon  of  that  name,  and  for 
15  miles  runs  through  another  caiion.  Above,  it  passes  through  a  lai'ge  and 
beautiful  valley  similar  to  that  of  Hell  Gate.  On  the  head  of  this  river  are  some 
good  placer  mines.  .Some  say  the  cafion  received  this  name  of 'Hell  Gate" 
fLV)m  the  gloomy  character  of  its  scenery ;  othei's,  tliat  it  was  so  named  from  the 
fact  that  Sie  Indians,  when  on  the  war  path,  intent  on  deeds  of  blood  and  rapine, 
always  issued  out  from  it.    Either  canae  would  be  sufficient 

Flint  Cebee. — Forty  miles  above  the  mouth  of  the  Bag  Blackfoot,  from  the 
BOdth,  comes  in  ITint  creek  through  a  fine  lar^  valley  with  plenty  of  grass, 
water  and  timber.  Epcently  near  the  head  of  this  sti^eam  rich  silver  mines  have 
been  found,  and  a  town  of  400  or  500  inhabitants  has  sprang  up  in  a  few  weeks. 
Ob.  one  of  the  branches  of  Flint  some  good  plac«r  mines  have  been. discovered 
which  paid  well  this  summer.  Twenty  miles  above  this  creek  the  Little  Black- 
foot  comes  in  from  the  northeast.  For  some  distance  above  its  mouth  is  a  good 
grazing  country,  not  suitable  for  agricultaral  purposes,  but  well  timhei-ed.  The 
mvines  and  gulches  at  the  head  of  this  stream  contain^ome  good  placer  mines, 
and  several  mining  towns  have  sprang  up,  such  as  Blackfoot  City  and  Car- 
pentier's  Bar.  Quartz  veins  containing  gold  have  been  found  in  this  vicinity, 
bnt  they  have  not  been  sufficiently  woi'ked  to  prove  their  value. 

Deer  Lodge  Valley. — ^To  the  southward  lies  the  Deer  Lodge  valley,  one  of 
the  most  picturesque  and  beautiful,  as  well  as  one  of  the  richest  mineral  and  agricul- 
tural districts  in  Montana.  It  is  about  35  miles  long  and  10  broad,  smTounded 
by  low  rolling  hills,  which  afford  excellent  pasturage.  This  favored  region,  called 
by  the  Indians  Ttsookeencame,  or,  translated,  "the  Deer's  Lodge,"  takesits  name 
from  a  singular  mound  in  the  upper  end  of  the  valley  composed  of  eilicious  and 
femaginous  deposirions,  formed  by  a  theiToal  spring. 

This  mound  is  a  truncated  cone  30  feet  in  height,  100  feet  in  diameter  at  the 
base  and  30  feet  at  the  summit.  Brightly  colored  with  white  and  reddish-brown 
spots,  it  forms  a  notable  landmark.  In  the  winter,  when  the  steam  rises  like 
smoke  from  a  spring  at  the  top,  it  bears  a  striking  resemblance  to  a  laige  Indian 
lodge.  This  spring  is  three  feet  in  diameter  and  of  a  considerable  depth.  The 
water,  which  does  not  overflow  at  present,  is  nearly  at  the  boiling  point,  while 
at  the  base  of  the  mound  several  springs  esist  the  temperature  of  which  varies 
from  near  boiling  point  to  \(sy  coldness.  A  marsh  elevated  a  few  feet  above  the 
sm-rounding  plains  is  formed  by  the  springs  at  the  base  of  the  mound.  Veiy  few 
such  formations,  caused  by  thermal  springe,  are  found  la  the  Pacific  Territories. 
Hence  it  must  be  different  from  the  ordinary  methods  of  deposition.  From  the 
fact  that  the  spring  in  the  centi-e  of  the  cone  does  not  overflow,  it  is  evident  that 
in  former  times  it  must  have  been  more  active  than  at  present,  and  that  the  forces 
that  once  gave  it  activity  are  failing;  also,  that  unless  there  is  a  recurrence  of 
its  ancient  empljve  power  the  mound  will  never  rise  any  higher.  Probably  it  is 
lower  than  formerly.  Ordinary  thermal  springs  throw  quite  a  volume  of  water, 
which,  gradually  cooling,  continues  to  depoat  its  sediment  for  a  considerable 
distance,  depositions  not  being  materially  gi-eater  at  the  mouth  of  the  springs 
than  100  or  200  yards  distant. 

Quito  a  large  number  of  farms  are  under  enclosure  in  this  valley.  Stock 
raising  also  employs  some  of  the  inhabitants.  Until  recently  there  was  but  little 
mining  in  this  vicinity.  Last  spring  and  summer  some  very  good  placer  mines 
were  discovered  in  the  hills  on  the  east  side  of  the  valley.  On  Silver  Bar,  a 
stream  falling  into  the  head  of  the  valley,  placer  and  quMiz  mines  containing 
gold,  silver  and  copper,  especially  the  latter  metal,  have  been  worked  tor  over 
two  years,  resulting  in  the  mining  towns  of  Silver  Ear  and  Butte  City. 

Town  of  Cottonwood. — Cottonwood,  the  county-seat  of  Deer  Lodge  county, 
is  situated  on  the  north  side  of  Cottonwood  creek,  near  its  junction  with  Deer 
Lodge  creek.  It  has  a  good  location  for  a  town.  The  streets  are  wide  and  well 
laid  out.    The  advantage  of  wide  streets  in  mining  towns  is  so  evident,  in  view 
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of  the  dangers  from  fire,  that  it  is  singular  so  few  new  towns  are  laid  out  in  tliis 
jnannor.  The  houses  are  usually  built  of  wood.  Fire  engines  ai-o  tlie  accom- 
paniment of  a  more  advanced  progresB.  When  a  fire  once  gets  fully  under  way 
in  these  mining  towna  it  seldom  stops  until  it  meets  an  open  space. 

Cottonwood  is  a  pleasant  little  town,  with  tliat  dreamy  appearance  of  repose 
indicative  of  an  agricultural  district.  Timber  is  scarce  in  the  valley,  but  is 
abundant  in  the  a^acent  hills  and  mountains.  Pine  and  fir  constitute  the  sole 
supply. 

The  scenery  here  is  wonderfully  picturesque.  Spurs  and  broken  chains  of 
mountains,  the  lufty  summits  regularly  dispersed,  rise  above  and  beyond  one 
another,  giving  an  idea  of  interminable  distance.  The  rarity  of  the  atmosphere 
consequent  on  the  altitude  causes  the  rays  of  light  to  be  less  strongly  refracted 
than  when  the  atmosphere  is  denser,  giving  a  strange  and  nnnatural  reflection 
to  every  object.  The  light  is  pecnhai  in  many  respects.  While  it  does  not 
apparently  impair  viaon,  it  seems  to  blend  in  all  colors  aportion  of  blact.  Thus, 
as  the  eye  follows  one  mountain  peak  after  another,  the  color  becomes  darker 
and  darker,  tJU  the  most  distant  are  almost  entirely  black.  The  color  of  the 
snow,  varied  by  increasing  distance,  goes  through  the  same  changes,  and  at  last 
appewa  of  a  dark  gray.  There  are  none  of  those  wondrous  changes  of  tints  and 
shadows  which  are  so  charming  in  the  lower-  latitudes  as  Mount  Hood,  whose 
snowsjfrom  a  hundred  different  points  of  observation  never  appear  twice  of  the 
same  color.  Here  every  tint  is  sombre  and  rigid,  and  notwithstanding  the  beauty 
of  the  scenery  the  mind  is  chOled  with  a  feehng  of  at^e.  This  is  heightened  by 
the  appearance  of  the  low  hills,  which  are  covered  with  grass,  and  have  the  aspect 
of  fields  once  cultivated,  but  now  permitted  to  return  to  a  state  of  nature. 

In  the  upper  part  of  the  valley,  near  the  hot  springs,  the  snow  seldom  lies  on 
the  ground,  and  there  is  an  abundance  of  good  pasturage  the  yBM  round. 

A  curious  and  interesting  fact  connected  with  this  locality  is  worthy  of  note. 
From  the  head  of  this  valley  into  Big  Hole,  or  the  valley  of  Divide  creek,  a 
branch  of  Big  Hole,  is  the  lowest  pass  through  the  Eocky  mountains.  In  fact, 
it  is  simply  a  continuation  of  one  valley  into  another.  At  Butte  City  water  is 
brought  from  the  head  of  Boulder  creek,  which  is  a  tributary  of  the  Missouri, 
through  a  low  pass  jnto  Silver  Bar,  a  branch  of  Deer  Lodge  creek,  thus  taking 
the  water  from  the  Atlantic  and  giving  it  to  the  Pacific. 

The  streams  and  email  lakes  ^riiioh  abound  in  the  hills  around  this  valley  ai-e 
well  supplied  with  trout.  All  the  streams  on  the  Pacific  slope  contain  trout ;  but 
except  in  the  Yellowstone  and  its  tributaries  they  are  very  scarce  on  the  Atlantic 
slope. 

A  short  distance  below  Deer  Lodge,  a  small  creek  empties  into  Hell  Gate 
river  from  the  west,  called  Gfold  creek.  It  is  remarkable  as  the  first  place  wher-e 
gold  was  discovered  in  Montana,  The  diecorety  was  made  on  the  banks  of  a 
stream  whose  waters  finally  flow  into  the  Pacific  ocean. 

During  the  present  year  the  mines  on  the  western  slope  have  been  much  more 
productive  than  formerly,  while  on  the  eastern  slope  the  production  this  year 
will  bo  less  than  that  of  last  year. 
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8ECTI0S   II. 

MISES  AST)  SYSTEMS  OF  MIKING. 

Grold  was  discovered  in  Montana  by  a  Fi-ench  half-breed,  named  Fi-an?oisFinlay, 
about  tho  year  1852,  on  {}old  creek,  a  bi-aach  of  the  Hell  Gat«  rivei'.  He  was 
merely  pTOspecting,  and  did  cot  find  the  gold  in  sufficient  quantities  to  induce 
him  to  work  the  mines.* 

•Mr.  Albert  D.  Richardson  quotes  from  a.  book  publislied  in  Cincinnati  50  years  ago,  as 
foDows : 

"  These  mountains  are  supposed  (o  conlain  wineralB,  preeions  sfones,  and  sold  and  silver 
ore.  It  is  bat  late  that  they  have  taken  the  name  Bocky  mountaioa ;  by  all  old  travellers 
toej  are  called  the  Shining  mountains,  from  an  infinite  number  of  crystal  stones  of  an 
am^ng  eize  with  -which  tliey  are  corerefl,  and  which,  when  the  sun  shines  fall  upon  them, 
sparkle  bo  as  to  beseen  at  a  great  distance.  The  same  early  travellers  gave  it  as  their  opinion 
tnat  in  future  these  monntilins  would  be  found  to  contain  more  riches  than  those  of  Indostan 
and  Malabar,  or  the  goWen  coast  of  Gnlnea,  or  fie  mines  of  Peru." 
Mr.  Richardson  remarks: 

"  These  Burmises  exdted  little  notice,  for  the  early  travellers  believed  eveiy  mounl^n  an 
El  Doraclo,  and  every  stream  a  Pactolas.  The  first  statement  whioh  appeared  worthy  of 
serious  attention  was  made  by  Colonel  William  Gilpin  of  tbe  United  States  army.  This 
gentleman,  a  zealous  student  of  the  natural  flciences,  crossed  the  continent  with  a  party  of 
Oregon  explorers,  and  ^ain  with  hip  command  during  the  Menican  war. 

"In  1S43,  in  an  addL-ess  at  Independence,  IMisaenri,  as  the  result  of  all  his  obserwations, 
he  asserted  the  abundant  existence  of  gold,  siher,  and  precious  stones  throughout  the  Reeky 
inonnt^ns."    (Beyond  the  Mississippi,  pp.  135-6.) 

Professor  A.  K.  Eaton,  in  his  report  to  Governor  Gietn  Clay  Smith,  gives  the  following 
general  snmmary  of  tbe  roinerai  resonrccs  of  Montana  ; 

"  Of  the  common  minerals  of  value  in  the  arts  and  manufactures,  there  seems  to  be  every 
indication  of  abundance,  although  little  has  been  done  towards  tbe  development  of  them ; 
fire  ciay,  gypsum  and  coal  are  indicated  strongly  in  the  tertiary  deposits  that  underlie 
tbe  table-lands  of  the  valleys  and  elsewhere ;  but  they  lie  mostly  undistuibed  and  undis- 
covered, except  where  some  wandenng  prospector  has  ooeidentally  come  npon  their  out- 
crop. Tbe  pursnit  of  the  precious  metals  has  made  the  people  oblivious  to  all  minor  con- 
siderations; bat  if  we  consider,  for  a  moment,  the  immense  advantage  that  wonld  accrue 
to  the  Territory  by  the  opening  of  reliable  coal  beds,  it  would  be  an  incentive  U>  the  greatest 
eflbrt;  fuel  for  our  fnmaces  and  manafectures,  to  say  nothing  of  our  ordinary  needs,  wili 
soon  become  scarce  and  dear.  I  believe  that  a  small  appropriation  of  money  for  the  prnposo 
■would  insure  the  discovery  and  development  of  coal  deposits  in  a  very  short  time. 

"Discoveries  of  new  minerals  and  ores  are  oecnning  frequently  in  the  Territory.  Cinna- 
bar, which  is  of  the  first  importance  in  a  gold  and  silver-pro dniang  region,  has  been  found, 
though  not  in  place.  Specimens  of  water-worn  fragments  of  this  mineral,  found  in  tbe  gulch 
workings  of  an  almost  unoccupied  district  of  the  Territory,  were  recently  brought  to  me, 
which  proved  to  be  of  the  first  quality.  This  is  especially  gratifying,  since  deposits  of  ores 
resembling  cinnabar  have  been  frequently  found,  and  much  useless  labor  expended  In  tbeir 
development,  I  have  also  recently,  and  for  tie  first  time,  examined  true  tin  ore  found  within 
our  territorial  limits.    This  also  was  from  gulch  working. 

"  Lead  ores  occur  in  profusion,  both  as  galenas  and  as  carbonate  of  lead,  in  nearly  all 
districts  of  the  Territory.  These  will  not  be  worked  at  present,  except  when  accompanied 
by  silver.  All  the  galenas  are  so  accompanied,  and  generally  in  paying  quantities  of  the 
Intler  metal. 

"  Copper  lodes  are  abundant,  showing  at  tbe  surface  ores  ranging  from  15  to  60  per  cent, 
of  metallic  copper.  These  when  located  near  the  Missouri  river  may  be  immediately  made 
profitable.  Copper  ores  in  the  eastern  market  probably  command  to-day  abont  $5  for  eveiy 
per  cent,  of  copper  contained ;  15  per  cent,  ore  would  be  worth  $75  per  ton,  and  60  per  cent, 
ore  }300.  Thus,  long  before  we  shall  be  extensively  engaged  in  smelting  these  ores,  our 
copper  lodes  may  prove  largely  remunerative. 

"The  silver  lodes  of  the  Territory  which  at  present  attract  much  attention,  are,  in  part, 
silver-bearing  galenas.  Th^e  range  by  practicable  working  from  $-J0  to  $300  per  ton.  The 
present  cost  of  labor  and  fuel  precludes  the  working  of  the  poorev  of  these  ores,  but  eventu- 
ally all  will  be  worked  profitably.  The  cost  of  smelting  this  class  of  ores  cannot  at  present 
be  put  lower  tban  $35  per  ton,  and  in  some  loealilies  would  esectd  this  estimate;  still 
there  is  an  abundance  of  argentiferous  galena  that  can  be  worked  with  great  profit  at  the 
present  prices  of  material  and  laber.  Another  class  of  silver  lodes  is  found  in  the  country 
which  carry  no  lead  or  other  base  metal  to  interfere  witb  the  successful  working  ot  the  ores 
by  amalgamation.  It  is  from  this  class  of  ores  probably  that  the  firet  remunerative  results 
will  be  obtained,  owing  to  the  simplicity  of  the  machinery  required.    Mills  are,  now  being 
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In  1856  other  prospectors  found  gold  at  the  same  mineSj  Imt  did  not  work 
them.  In  the  fall  of  1860  the  BrotherB  Stuart  &  Co.  prospected  near  the  same 
place,  and  in  1861  and  1862  commenced  working  in  earnest  with  sluices.  This 
was  tiie  first  regolar  placer  mining  in  the  Territory.    In  1861  they  wrote  to  some 

erected  for  working  ores  of  this  character.  The  great  abundanee  of  veins  of  this  nature  of 
the  most  promising  uppearauce  justifies  tbo  expectation  that  a  short  time  will  show  large 
returns  of  bnlllon  from  this  source. 

"The  placer  mines  of  the  Territory  which  have  thus  far  been  snccessfully  workea,  are 
those  onl^  which  from  their  favorable  location  with  reference  to  water,  tfcc,  could  be  easily 
worked  without  the  previous  expenditure  of  capifal  by  single  worlunen  or  by  amali  parties. 
Gulches  already  worked  out  by  this  wasteful  metJiod  will  be  reworked  perhaps  aa  remuae- 
ratively  as  at  first,  by  the  aid  of  capital.  Ditches  for  the  further  supply  of  water,  bed-rock 
fiumes,  and  hydraulic  apparatus  are  essential  to  the  successful  working  of  the  majority  of  onr 
gulch  depositiS,  and  wliea  capital  flows  in  that  direction,  many  thousand  acres  can  be  worked 

" ,  individual  effort  cannot  tonoh  successMly. 

le  of  the  most  serious  obstacles  to  successful  Diiniug  in  the 
j^iriiiLUL  V  uub  inwu  luv  uiuiubjon  of  gold-hearing  veins,  showing  temptingly  at  the  surface. 
Nature  is  never  so  lavish  as  she  in  this  case  appears,  and  in  the  light  of  general  mining 
experience,  we  have  no  light  to  expert  more  than  a  aioall  percenta^  of  true,  strong  and 
uniformly  rich  veins  from  this  sreat  surface  display.  Thua  it  is  that  several  failures  may 
precede  one  great  success  in  the  development  of  mines.  There  can  be  no  doubt  in  the  mind 
of  any  one,  making  the  country  a  careful  study,  of  the  boundlcM  wealth  that  is  hidden  in  Its 
bosom.    Indefatigable  energy  and  untiring  perseverance  will  abne  reveal  its  full  magnitude. 

"A  lara«  number  of  mills  for  the  working  of  gold  ores  have  been  erected  in  the  Territory,, 
and  few  of  them  with  more  than  partial  sttccess.  The  reason  is  obvious,  and  in  their  partial 
failure,  mining  history  only  reflects  itself.  Some  of  them  are  of  that  nntried  character  of 
which  it  may  be  said  that  whilst  they  show  in  construction  some  new  features  and  some 
good  ones,  unfortunately  the  new  things  are  net  good,  and  the  good  poiuts  are  not  new. 
Novel  invenljons,  even  if  capable  of  success  elsewhere,  are  Inevitably  destined  to  failure  in  a 
new  country.  The  principal  difficulty,  however,  has  been  the  imperfect  moua^ment  of  these 
different  enterprises,  arising  sometimes  from  the  incapacity  of  >^ents,  but  more  frequently 
from  the  impossibility  of  anticipating  in  a  country  new  ana  undeveloped  the  exact  require- 
ments of  the  case.  One  great  error  has  been  made  by  almost  all.  It  has  arisen  from  the 
over-sanguine  belief  that  quartz  could  be  mined  in  quantity  without  preliminary  expense  iui 
developraent.  The  mills  are  erected,  the  money  and  patience  of  the  proprietors  ex&aualed,, 
and  with  untold  wealth  the  machinery  is  left  to  rust  and  rot  for  want  of  ore.  To-day  nearly 
every  mill  in  the  Territory  could  be  worked  most  profitably  by  the  expenditure  of  a  few- 
thousand  dollars  in  the  thorongh  opening  of  the  mines  belonging  to  them.  Excuse  me,  sir, 
for  referring  to  the  embanassments  under  which  we  are  laboring.  It  is  only  by  looking  our 
errors  in  the  face  that  we  can  find  the  way  to  success.  It  is  the  fourth  year  of  my  resideuco 
in  the  Territory,  and  I  can  assure  you  that  my  confidence  in  its  great  mineral  wealth  is. 
stranger  than  ever,  and  notwithstanding  the  discouragements  that  we  have  been  compelled: 
to  meet,  wb  may  say  with  pride  that  no  new  Territory  has  made  such  rapid  advances  in  so- 
short  a  time  as  this.  The  working  of  many  thousands  of  tous  of  goid  ore  in  different  parts 
of  the  Territory,  varying  from  $15  to  $75  per  ton  by  active  working,  is  a  sufficient  indication! 
of  the  probable  aver^je  of  our  gold-bearing  roclc  The  lowest  of  these  limits  pays  a  profit 
even  at  the  present  price  of  labor  in  a  raiU  of  aoy  considerable  capacity.  The  expense  of 
the  importation  of  machinery  has  diminished  Ut  almost  half  since  the  first  mills  were  etectedi 
here.  The  Union  Pacific  railroad  is  every  day  bringing  ns  near  to  the  sources  from  which 
we  draw  maohioery  and  capital.  Foundries  and  machine  shops  are'  springing  up  in  our 
midst,  nnd  we  are  in  all  directions  fast  becoming  self-sustaining.  With  agricultural  resources 
unexcelled,  with  a  climate  most  inviting,  with  mineral  wealth  inexhaustible,  we  may,  with 
reason,  feel  assured  that  Montana  will  take  the  highest  rank  among  the  gold  and  silver- 
producing  States." 

The  surveyor  general  in  his  report  for  18(J7,  says : 

"  When  provisions  and  labor  become  cheaper,  many  gulches  will  be  worked  wliieb  are  at 
present  untouched.  Lai^e  amounts  of  money  have  been  ejpended  this  season  in  the  coa- 
strnetion  of  ditches,  and  in  preparations  for  gulch  mining  next  year.  The  result  of  these- 
preparations  will  be  that,  during  18G8,  fully  50  pet  cent,  more  gold  will  be  taken  out  than 
there  has  been  this  season.  The  production  of  gold  for  this  season  lias  been  estimated  at^ 
Sii!>0,000,000.  and  still  not  a  tenth  part  of  the  Tenitory  has  yet  been  prospected, 

"Iron  has  been  found  on  Jackass  creek. 

"  Copper  abounds  prind pally  in  the  vicinily  of  the  Miiseleshell  river.  The  width  of  the 
veins  is  from  three  to  four  feet.  Placer  copper  has  been  found  on  Beaver  creek,  iLcar  Jefler- 
son  City,  which  shows  some  splendid  specimens. 

"  The  leads  of  Montana  arc  generally  better  defined  than  in  any  other  mining  country  in 
the  world,  and  the  singular  freaks  sometimes  taken  by  them  in  other  regions  are  lesstrequent 
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of  their  friends  in  Colorado  in  reference  to  their  prospects  and  hopes,  and  induced 
quite  a  number  of  adventurers  to  come  to  Montana  in  the  spring  of  1862. 

The  mines  on  Gold  creek  not  promising  as  rich  as  was  expected,  the  Stuarts 
and  others  began  to  prospect  the  coantry  extensively,  and  tliat  summer  found 
some  mines  on  a  gulch  at  the  head  of  the  Big  Hole,  wHch,  however,  were  not 
very  productive.  Early  in  the  same  eommor  the  mines  at  Bannock  on  trraashopper 
oreek  were  diaeoveEed.  These  were  so  rich  and  extensive  that  the  other  mines 
wero  abandoned,  and  by  the  fall  of  1862  nearly  all  the  minei-s  in  the  Territory, 
numbering  about  1,000,  had  congregated  at  this  place. 

Bassitock  Placers. — The  Placer  mines  of  Bannock  are  found  on  tlie  banks 
and  in  the  bed  of  Gi'asshoppei-  creek,  and  estend  from  the  town  down  the  creek 
for  a  distance  of  seven  or  eight  miles.  They  paid  well  at  first ;  as  the  oreek 
had  an  abundance  of  water,  tidey  could  be  worked  by  minei-a  with  great  facility. 

The  banks  appear  to  be  nearly  exhausted  now;  but  the  bed  of  the  creek,  if 
flumed  and  worked  in  a  proper  manner,  would  still  yield  largely.  A  few  miles 
south  from  Bannock,  near  Horn  Prairie,  are  extensive  flats  and  gulches,  which 
prospect  fairly.  When  supplied  with  water,  which  will  be  brought  in  this  fall, 
they  will  give  employment  to  a  large  number  of  miners. 

There  are  200  or  300  miners  in  tfiis  vicinity,  working  at  various  points  in  the 
creek  and  its  banks,  probably  making  someAing  over  wages,  viz :  $5  a  day  in 
gold. 

In  working  in  the  bed  of  the  creek  there  does  not  seem  to  be  any  concert  of 
action,  so  as  to  enable  one  individual  or  company  to  take  advantage  of  the  , 
works  of  another.  Each  operation  is  earned  on  by  itself.  After  one  company 
has  put  a  dam  in  the  creek,  and  turned  the  water  into  a  flume,  the  next  company 
below  can  take  the  water  at  the  end  of  the  flume  mnoh  more  ea^ly  than  the  first 
obtained  it.  When  one  claim  is  drained  bo  as  to  be  workable,  the  nest  below 
will  be  drier  and  more  easily  worked  than  if  nothing  had  been  done  above. 

Babnock  Quaetz. — The  first  quartz  veins  worked  in  tho  Tenitory  were  in 


Grasshopper  creek  heads  at  tho  foot  of  a  large  smooth  mountain,  called  Bald 
mountain,  which  abounds  in  veins  oontMning  gold,  silver,  and  copper.  The  creek 
then  runs  castwardly  through  a  basinj  when  its  branches,  concentrating,  pass  out 
through  a  limestone  canon.  At  the  head  of  this  canon  are  quaxtz  veins  containing 
free  gold,  These  veins  are  the  source  from  which  the  placer  mines  on  the  creek 
were  sapphed.  No  gold  is  found  above  the  veins.  The  cropMgs  being  promi- 
nent and  conspicuous,  were  soon  discovered  and  quartz  claims  located. 

In  tko  winter  of  1862-63,  two  nlen,  named  Allen  and  Arnold,  pnt  up  the  first 
quartz  mill.  It  was  entirely  of  home  manufacture ;  the  irons  were  obtained 
from  old  wagons  and  fashioned  in  a  blacksmith's  shop ;  all  the  Inmber  used, 
except  pine,  fir,  aniil  cottonwood,  came  from  the  same  souree.  The  mill  had  six 
stamps  of  400  pounds  each,  and  was  driven  by  water.  The  men  who  built  it 
i-an  it.  In  a  financial  point  of  view  it  was  a  success.  The  ores  were  from  the 
discovery  claim  of  the  Dakota,  and  No.  6  of  the  same  lode. 

A  number  of  mines  in  this  vicinity  were  sold  to  parties  in  the  eastern  States, 
who  liave  expended  oonsidemble  sums  of  money  and  erected  several  large  and 
costly  mills. 

In  the  fall  of  1864  the  first  steam  stamp  miUs  commenced  working  at  Ban- 
nock. They  were  only  moderately  suooessfol  in  exti-acting  the  gold.  The  men 
who  had  chaise  were  practically  unacquainted  with  the  business,  and  generally, 
as  soon  as  they  had  learned  to  manage  with  more  skill,  they  were  superseded  by 
others  without  experience  and  the  same  process  repeated. 

One  furnace  was  erected  which  only  ran  a  short  time.  It  is  now  being  rebuilt. 
The  probability  is  it  will  only  continue  in  opej'ation  as  long  as  the  ores  ai-e  sus- 
ceptible of  reduction  more  cheaply  by  smelting  than  by  roasting  and  amalga- 
mating. 
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Tlie  minea  of  Bannock  have  produced  a  large  amount  of  ore.  Witli  proper 
roanagement  they  would  continue  to  pay  well,  A  captain  igiiorant  of  his  busi 
ness,  with  a  crew  of  landsmen,  can  manage  a  ship  as  well  as  a  snperintendent 
unacqnainted  with  mining  can  manage  a  mine  ot  mill  with  men  unaconatomed  to 
either. 

Salphnret  ores  have  been  reached  in  some  of  the  mines,  which  the  mills  will 
not  be  able  to  reduce  without  additional  and  proper  maehjnejy. 

The  Daeota, — The  Dakota  was  the  firet  lode  discovered  and  has  been  worked 
most  extensively,  probably  more  than  all  other  veins  in  the  district.  It  is  a 
large,  irregular  vein,  distinctly  traced  on  the  surface  for  over  a  mile  in  length, 
and  opened  at  six  different  points  to  a  depth  of  100  feet,  and  in  one  place  to  the 
depth  of  320  feet.  There  is  no  donbt  of  its  depth  and  permanency.  It  varies 
in  thickness  from  three  to  eight  feet ;  dips  to  the  northeast ;  strike,  northwest 
and  southeast ;  the  general  dip  and  striie  of  the  veins  in  this  locality.  It  car- 
ries the  oxidized  ores  to  a  great  depth,  containing  free  gold,  easy  of  extraction. 

The  Dakota  was  located  under  the  old  law,  whioli  only  allowed  100  feet  to 
a  claim.  Nearly  every  claim  was  held  separately,  which  materially  interfered 
with  the  proper  opening  and  working  of  the  mines.  One  tunnel  has  been  driven 
in  800  feet  in  a  thorough  and  workmanlike  manner.  Some  of  the  shafts  are 
well  constructed,  but  much  of  the  wort  is  poorly  done  and  on  a  bad  system, 
rendered  necessaiy  in  part  by  the  small  size  of  the  claims.  Each  company 
should  own  at  least  1,000  feet,  which  would  justify  opening  in  a  proper  manner. 

Tiie  country  rock  enclosing  the  lodes  is  limestone,  of  a  late  geological  epoch, 
and  rests  unoonformably  upon  syenitee.  No  veins  have  been  found  in  the  sye- 
nites, and  probably  if  th6y  pa«s  from  the  limestone  into  the  syenites  the\  wil!  le 
fonnd  to  be  impovenshed 

Argent  A  .~Argent«v  mining  disfrn,t  lies  north  from  Bannock  on  the  north 
bank  of  the  Eattle&nake  creek  This  di^tiict,  although  not  large  contains  a 
gi'eat  namber  of  veins  In  no  pait  of  Montana  ^  et  explored  have  as  manv 
veins  been  found  m  io  =imall  a  compass  On  the  oieek  a  feiv  small  ipots  ha\e 
been  worked  for  placer  gold 

The  quartz  veins  are  in  limestone  and  greatly  resemble  those  at  Bannock, 
only  they  contain  more  lead  and  iron. 

The  hill  on  the  north  side  of  the  creek  and  opposite  the  town  is  a  perfet  net- 
work of  veins,  which  are  very  irregular,  and  many  of  them  when  followed  down 
are  found  brokeiv  and  the  continuation  lost. 

A  shaft  sunk  on  this  hill  is  almost  sure  to  strike  a  blind  ledge  or  a  portion  of 
some  ledge  that  crops  to  the  surface  in  some  other  location. 

The  proper  way  to  work  these  mines  is  by  vertical  shafts.  A  large  amount 
of  ground  should  be  owned  by  one  company.  The  great  numberof  claam-holders 
in  a  small  spaoe,  with  the  irregular  and  nneertain  nature  of  the  veins,  will  canse 
many  conflicts  of  opinion,  if  nothing  more,  should  an  attempt  l>e  made  to  work 
them  separately  ander  each  location.  The  whole  hill  appeal's  to  be  full  of  bunches 
or  pockets  of  ore,  irregularly  dispersed.  To  extract  them  will  require  a  com- 
plicated system  of  mining  operations. 

I^irthet  west  the  veins  are  larger,  better  defined,  and  not  so  numerous.  Some 
of  them  contain  much  richer  ore. 

The  Lbgai,  Tender  has  been  opened  to  a  greater  extent  than  any  other  in 
this  district.  It  is  irregular  in  size  and  rather  small,  but  the  ore  is  rich  and  con- 
tains a  laige  amount  of  lead,  which  renders  it  excellent  for  smelting. 

The  Stapleton  is  a  good  vein  and  wUl  yield  a  considerable  amount  of  ore. 
It  contains  but  little  lead.     The  ore  is  well  calculated  for  amalgamation. 

The  TOSCAHOEA  is  atnated  in  a  small  hill  or  knoll  At  the  snrfaoe  it  dis- 
plays a  vast  amoimt  of  carbonate  and  oxide  of  lead.  The  ore  is  not  very  rich 
in  silver,  but  as  a  lead  mine  it  may  prove  valuable. 

The  smelting  works  erected  by  the  St.  Louis  and  Montana  Companj{^(nr)A[(> 
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s  well  constructed,  and  in  a  mrtanurgical  point  of  view 
their  present  operations  are  eminently  euccessfnl.  Whether  the  financial  view 
is  as  flattering  is  unknown.     The  company  wisely  conduct  their  own  baainess. 

In  this  countiy  where  all  articles  are  so  dear,  and  sldlleii  labor  scarcely  to  be 
haA,  the  cost  of  smelting  is  very  great.  Unless  the  ore  is  very  rich  uo  profit 
will  accrue. 

The  ore  from  a  few  mines  in  this  district  must  be  smelted,  as  it  contains  a 
large  amount  of  lead,  but  probably  nine-tenths  of  the  ore  can  be  rednced  more 
profitably  by  amalgamation.     Much  of  it  would  pay  well  if  worked  judiciotisly. 

The  ]im<«tone  appears  to  be  of  the  same  age  as  that  at  Banoock,  but  here  it 
rests  unconformably  on  granite.  Here  the  granite  contains  no  rich  veins,  and  ' 
when  they  pass  fi-om  the  limestone  into  it  they  are  much  smaller  and  generally 
barren. 

Aigenta,  a  small  mining  town,  is  situated  on  the  south  bank  of  Rattlesnake 
creek.  It  is  pleasantly  located  on  a  small  tongue  of  the  Beaver  Head  valley, 
surrounded  by  hills  except  where  it  opens  out.  Eastward  it  gives  a  splendid 
view  of  the  Beaver  Head  valley,  and  of  the  Virginia  mountains  in  the  distance. 

The  mines  are  silver-bearing  quartz  veins,  situated  on  the  noriJi  side  of  the 
creek,  and  are  not  much  worked  at  present.  The  only  smelting  works  now  in 
operation  in  the  Territory  are  located  at  this  place.  On  Horse  pvMrie  there  are 
some  good  placers,  but  they  are  not  available  at  present,  owing  to  a  scarcity  of 
water.  This  will  soon  be  remedied  by  a  ditcli  from  the  creek,  now  in  course  of 
construction.  On  Rattlesnake  creek,  above  Argenta,  are  vety  distinct  marks 
of  glacial  action.  The  polish  on  the  rocks  is  very  fine,  and  the  strike  marked 
withgi-eat  distinctness,  showing  a  movement  to  the  southeast. 

Red  Rock  creek  comes  in  from  the  south,  and  is  probably  the  ultimate  head  of 
-the  Missouri  river.  Fi'om  tliis  oreek  to  Diy  creek,  in  the  Snake  River  valley, 
there  is  azi  easy  pass  from  the  Atlantic  to  the  Pacific  slope. 

Summit  District. — Tiie  quartz  veins  in  this  district  were  the  undoubted 
source  of  the  gold  in  Alder  gulch.  Several  of  tbom  wore  discovered  and  located 
soon  after  the  location  of  the  placer  mines  in  ike  gulch  below. 

The  first  mill  here,  like  the  first  at  Bannock,  was  of  Montana  mannfacture. 
A  wagon  sopplied  the  iron ;  the  choice  lumber  and  the  natural  products  of  the 
district,  with  the  Labor  of  the  builders,  furnished  all  else.  It  was  a  financial 
success,  but  as  the  ore  was  carefully  selected  the  yield  was  higher  than  has  been 
obtained  ance.  The  mill  was  pi-opelled  by  water ;  its  capacity  was  three  and 
one-half  tons  per  week. 

Since  then  many  veins  have  been  sold  in  ths  eastern  States  and  a  number  of 
steam  stamp  mills  ei-ected,  a  few  of  which  have  been  moderately  successful. 
They  only  employ  battery  amalgamation,  and  pass  the  pulp  over  copper  plates, 
which  will  net  save  as  much  gold  as  when  iron  pans  or  arrastras  are  used. 

One  mill  has  a  great  collection  of  CMtly  mechanical  curiosities,  many  novel 
and  some  obsolete.  After  a  year's  experience  the  operators  still  indulge  in  the 
anticipation  of  gratifying  results.  The  method  employed  in  these  mills  will  not 
extract  tie  gold  from  aulpharot  ore.  The  mines  contain  a  large  amount  of  oxi- 
dized ore,  which  will  eventually  be  exhausted,  and  the  sulphuret  ores  will  alone 
remain.  Sulphurets  constitute  the  main  reliance  for  thefuture;  and  the  working 
of  any  milt  that  cannot  extract  the  gold  from  them  will  not  be  permanently  proflt- 

The  mills  in  operation  in  this  district  crush  about  a  ton  to  the  stamp  in  24' 
hours.  The  cost  of  working  in  two  miUs  was  $6  50  to  |7  per  ton,  respectively, 
while  in  another  it  was  estimated  at  $3  25  per  ton ;  these  wore  stMnp  mills.  In 
another,  the  cost  was  $25  peiton.  The  cost  of  the  stamp  mills  was  from  $20,000 
to  S30,000  each,  according  to  their  capacity,  which  varied  from  15  to  24  tons  per 
day.  The  cost  of  one  mill  was  $120,000,  with  a  capacity  of  about  12  tons  per 
day. 
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Wood  vaiies  fi-om  $5  to  $6  50  per  cord ;  wages  are  from  $6  to  S9  per  day. 

Aliont  20  mines  have  been  located  and  opened  to  some  extent  in  tlie  Summit 
district.     Among  tlie  most  celebrated  are  the  Kearsarge,  Oro,  Cash,  and  Luci^. 

The  Kearsarge  vein  is  about  two  feet  thick  on  an  average,  though  in  places  it 
is  six  and  a  half  feet.  Strifee,  northeast  and  southwest;  dip  45°  to  the  noi-th- 
west ;  opened  to  a  depth  of  120  feet ;  sulphitret  ore  at  the  bottom  of  the  shaft 
pays  in  a.  mill  $18  per  ton. 

iwca*  «;ei«,  average  thicliness  three  feet ;  sti'ike  north  and  south;  shaft  140 
feet;  ore  sulphnret;  yields  $16  per  ton. 

Oro  Cash  vein,,  average  thickness  four  feet ;  selected  ore  pays  Sl80  per  ton ; 
opened  100  feet  deep ;  ore  sulphnret.  The  first  lot  of  a  few  tons  from  this  mine 
worked  S216  to  the  ton. 

There  are  many  veins  in  this'locality  that  will  pay  well  when  judiciously  opened 
and  worked. 

Hot  Spkings  District. — A  large  amount  of  money  has  been  expended  in 
opening  mines  and  building  mills  in  this  district.  The  mills  cost  from  $30,000 
to  $300,000,  aa  esUmated  by  men  who  havehad  good  opportunities  of  obtaining 
coiTeot  information.  The  estimates  may  be  too  high,  but  it  is  certain  the  expeodi- 
tm-es  have  been  extravagant,  compared"  with  the  capacity  of  the  mills. 

There  are  three  mills  in  the  distiict,  two  of  which  are  running,  the  other  nearly 
completed.  The  largest  has  40  stamps,  20  of  which  ai^e  running.  Its  capacity 
is  30  tons  per  day.    The  capacity  of  the  others  is  less. 

The  mill  eompauies  in  many  instances  do  not  wieh  their  results  made  public, . 
as  it  might  affect  the  price  of  their  stock.  In  some  cases,  owing  to  the  short  tiroe 
during  which  they  have  been  running,  no  accurate  estimates  of  the  yield  can  be 
made.  Witliin  a  year  or  two  greater  experience  in  working  will  result  in  some- 
thing like  a  general  average  of  piofit  to  each  mill. 

In  the  Cape  mill  ore  was  worked  from  18  dilFerent  veins,  in  amounts  aver- 
aging from  3  to  50  tons.  The  avei'age  yield  from  all  the  veins  was  $30  per 
ton.  It  is  cltumed  that  the  Posey  mine  pays  $100  per  ton,  and  has  been  opened 
to  a  depth  of  200  feet.     The  vein  is  very  iiTegular. 

The  George  Atkins  is  opened  50  feet  deep ;  thickness  of  vein  one  to  thi-ee 
feet;  stiike  northeast  and  southwest ;  dip  45°  to  the  northwest;  works  from  SS40 
to  $50  per  ton.     The  country  reck  is  granite. 

Bevin's  gulch.  Granite  creek  and  Williams's  oi-eek  empty  into  Alder  gulch 
froi9  the  southwest,  and  have  some  gold  and  silver-bearing  quartz  veins.  They 
prospect  welt.     Being  now  worked,  their  value  will  soon  be  known. 

There  ai-e  many  gulches  near  Vir^nia,  as  the  Norwegian,  which  is  on  the 
east  side  of  the  range  and  empties  into  the  Madison,  like  Meadow  creek  and  Flat 
Springs  creek ;  the  California,  Brandon,  Barn's  Horn  gulches  and  Mil!  creek; 
all  contMn  veins  that  prospect  well  in  gold  at  the  surface,  and  many  of  them  in 
silver  and  copper.  When  opened  no  donbt  some  of  them  will  become  valuable 
mining  locahties. 

Helena. — The  Helena  mines  were  discovered  in  September,  1864,  at  Dry 
gulch.  Soon  after,  gold  was  found  in  Last  Chance  gulch,  and  as  the  latter 
gulch  contained  water  and  prospected  richer,  it  became  the  centre  of  mining 
_  operations.  After  Alder  gnloh,  this  is  the  richest  that  has  been  worked  in  this 
Territory,  and  is  yielding  largely  this  season. 

The  depth  of  these  diggings  ranges  generally  from  10  to  20  feet.  In  some 
claims  it  is  over  40  feet  from  the  surface  to  the  bed-rock.  Work  lias  been  ahnost 
exclusively  confined  to  the  bed  of  the  gulch.  On  the  western  side  of  the  Prickly 
Pear  valley,  at  and  below  the  mouth  of  Dry  creek,  and  on  both  sides  of  Ijast 
Chance  gulch,  there  ai'e  hundreds  of  acres  of  shallow  plaoers  that  will  pay  when 
water  ie  introdaced.  • 

Owing  to  a  scarcity  of  water.  Dry  gulch  has  not  been  very  extensively  worked. 
A  supply  has- just  been  brought  in  by  means  of  ditches  from  Ten-mile.preek, 
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and  tlie  prospect  ie  now  more  encouraging.  Last  ChAnce  gulch  is  formed  hy 
tlie  Junction  of  Grizzly  and  Oro  Fino  gulches,  about  half  a  mile  above  the  town 
of  Helena.  Grizzly  cornea  in  fiom  the  south  and  Oro  Fino  fi-om  the  north.  Both 
Lave  been  worked  esteuBively  and  profitably. 

The  countiy  rook  near  Helena  is  limestone  and  metamoiphic  slate  ;  fartliei'  up 
'  in  the  mountains  gi'anite  provaUs.  A  lai'ge  number  of  gold-bearing  qoartz  veins 
afo  found  in  it,  fiom  which  it  is  evident  the  enlches  below  received  their  gold. 

Nelson's  gulch,  which  heads  in  these  granite  mountains  and  runs  into  Ten- 
mile  creek,  has  been  nearly  as  rich  as  Oro  Fino  or  Grizzly  gulches.  South  from 
these  heads  ai'e  a  number  of  gulches  running  into  Prickly  Pear,  which  have  paid 
well.  The  gi-eatest  obstacle  that  the  minei-s  encounter  is  the  want  of  fall  in  the 
beds  of  the  galohes.  They  are  too  flat ;  bnt  the  same  method  of  fluming  with 
steam  machinery  for  removing  the  taihngs  fi.'om  the  flume,  recommended  for  Alder 
gulch,  will  be  equally  as  efficacious  here. 

The  mines  around  Helena  are  supplied  witli  water  by  a  number  of  ditches, 
the  actual  cost  of  none  exceeding  $100,000.  Small  ditches  asually  are  profit- 
able ;  large  ones  seldom  pay  the  cost  of  construction. 

The  Paek  mining  district  is  abont  five  miles  from  Helena,  at  the  head  of 
Grizzly,  Oro  Fino,  and  Nelson's  gulch^.  It  is  atuated  in  a  range  of  low  roll- 
ing hills,  at  the  foot  of  a  high  range  of  mountains.  These  hills  aie  elevated  to 
a  considerable  height  above  Helena,  and  are  covered  with  pines  and  fir.  Water 
is  abundant  and  roads  are  of  easy  construction. 

The  mineral  range  is  in  granite,  and  about  three-fooi-ths  of  a  mile  wide  and 
five  or  six  miles  long.  The  general  strike  of  the  veins  is  east-southeast  and 
west-northwest,  with  a  dip  to  the  northw(u:d.  The  average  thickness  of  the  prin- 
cipal veins  is  three  to  four  feet.  On  the  northeast  this  district  is  bounded  by  a 
range  of  limestone ;  the  greater  number  of  veins  is  found  in  the  granite^ear  its 
junction  with  the  limestone. 

The  gi-eatest  depth  yet  attained  is  S50  feet,  following  the  dip  of  the  vein.  At 
that  depth  the  ores  ai-e  still  oxidized.  Sulphuret  ores  will  soon  be  reached.  In 
some  of  the  veins  sulphurets  are  found  near  the  surface.     This  is  not  usual, 

A  number  of  mills  have  been  erected  in  this  district.  Generally  they  have 
been  successful  in  saving  the  gold.  They  are  nearly  all  supplied  with  battery 
amalgamators,  copper  plates  aad  arraatras. 

The  Whiilatch  Umoif  Vein  has  been  more  fully  opened  than  any  other  in 
Montana.  Its  strike  is  east«outheast  and  west-northwest;  dip  40°  to  the  north- 
ward; thickness  of  vein  from  a  seam  to  15  feet;  average  4  feet;  opened  to  the 
depth  of  350  feet,  and  in  a  number  of  points  inclines  have  been  sunk  to  depths 
fi-om  100  to  200  feet.  It  has  been  traced  for  a  long  distance  on  the  surface,  and 
several  different  companies  are  at  work  on  it. 

The  ore  is  worked  with  the  greatest  facility.  Its  avei^age  yield  has  been  about 
3640  to  the  ton.  One  kt  of  1,000  tons  yielded  $60,000,  or'$60  per  ton.  The 
gross  Jdeld,  bo  far,  has  been  $250,000,  as  neai'  as  is  known  by  the  working  of 
the  different  mills. 

On  Ten-mile  creek  some  veins  have  been  located  in  lunestone,  which  con- 
tain gold,  silver,  copper,  lead,  &o.,  but  they  liave  not  been  anfficiently  developed 
to  prove  theii'  depth  oi-  promise. 

It  is  a  general  rale  in  Montana  that  where  placer  ruines  ai'e  found  gold-bear- 
ing quartz  veins  will  be  foimd  in  the  same  vicinity. 

On  some  of  the  .bats  of  the  Missouri  river  preparations  ai-e  being  made  for 
mining. 

At  El  Dorado  bar  a  ditch  is  nearly  completed  to  bring  the  water  from  New 
York  gulch.  When  this  is  done  the  bar  can  be  worked  by  hydraulics,  and  will 
probably  pay,  Eecently  it  was  suppo^d  that  diamonds  had  been  found  on  the 
hai;  but  on  exaunnation  the  supposed  diamonds  proved  to  be  sapphrres.  Some 
of  them  were  fine,  though  small.  OoOqIc 
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.  ■.  ...ijt  side  of  the  Missouri  ai'e  a  inimbcr  of  gulolieu  tliat  have  paid  well. 
Clwk,  Oregon,  and  Oave  have  been  pvofifably  worked  this  season. 

MosTAHA  Bae. — This  bar  is  jast  below  the  mouth  of  Montana  giilch,  and 
near  300  yarde  above  Diamoiyl  City.  It  ia  about  one-fonvth  of  a  mile  long 
and  300  yards  (vide.  It  is  estimated  that  th.^  best  claims,  of  300  feet  in  length, 
extending  aci'oss  this  bar,  paid  as  much  as  $180,000  to  llie  uloim.  The  earth 
was  shalZew  and  the  bed-rock  slate.  Between  the  9th  of  May  and  the  IStli  of 
August  the  whole  bar  was  worked  out.  Tho  gold  was  rather  coarse  and  rough, 
showing  that  it  had  been  washed  but  a  short  distance.  The  ground  was  slate, 
of  the  same  character  as  the  bed-roclc. 

Tbe  position  of  this  bar  is  eonddered  anomaloaa  by  tlie  miners  ;  nearly  all 
say  that  it  is  a  "slide,"  a  term  generally  used  in  mining,  like  "electricity"  in 
physics,  to  explain  by  words  what  is  not  conceivable  in  thought.  No  doubt  the 
bar  was  formed  by  the  action  of  water,  in  precisely  tho  same  manner  as  other 
bars  are  formed  in  small  mountain  streams.  As  it  is  lower  than  several  other 
bars  in  this  stream  it  most  be  of  more  recent  formation.  Along  the  sides  of  the 
guich  the  ascent  is  very  abrupt,  tho  monnt^na  on  the  east  ade  being  from  1,000 
to  2,000  feet  above  the  bed  of  the  stream.  On  each  side  of  the  bar  is  a  bed  of 
ground  from  200  to  250  feet  above  this  bottom  level,  and  a  slide,  to  find  its  way 
to_  the  centre  of  tho  gulch,  must  have  passed  over  one  or  the  other  of  these 
bars — an  impossibility. 

The  gravel  in  the  other  bars  is  granite,  with  lieavy  boulders,  evidently  from 
the  granite  mountains  on  the  east,  while  the  giavel  in  Montana  bar,  is  sla.te. 
Very  little  quartz  is  found  in  this  gravel,  showing  that  the  veins  whence  the  gold 
came  were  soft  and  friable. 

DiAMOKD  Bah. — Diamond  bar  contains  the  same  gravel  and  the  same  quality 
of  gold,  and  is  really  a  continuation  of  Montana  hai';  above  and  below  on  this 
guich  nothing  like  it  is  found.  The  oombineil  length  of  the  two  bara  is  not 
more  than  three-fouiths  of  a  mile. 

At  the  head  of  Montana  bar  are  a  number  of  soft  decomposed  quartz  veins, 
which  probably  supplied  it  with  gold.  If  the  veins  were  thoroughly  explored, 
they  would  be  veiy  likely  to  prove  rioh  in  gold.  Montana  bar  was  entirely 
exhausted  last  year.  Diamond  bai-  is  being  veiy  efficiently  worked  by  hydi-au- 
lics  this  year,  and  by  tbe  end  of  this  season  will  probably  be  exhausted. 

Gou)  Hill,  on  the  west  side,  wili  be  supplied  with  water  by  a  costly  ditch 
and  siphon,  some  lime  daring  the  autumn.  This  will  be  more  endming  than  the 
bars  in  the  bottom  of  the  gulob.  ITie  bed  imd  hiO  digging  to  the  southwest 
will  be  profitable  mines  for  yeai-s.  Some  gold-bearing  quartz  veins  have  been 
found  in  the  hills  on  tho  west  side,  hut  tliey  have  not  been  opened  to  prove  their 
value,  to  any  great  extent. 

New  York  Gulch  has  been  woited  for  gold-bearing  quartz.  It  has  three 
mills,  one  of  which  is  running.  This  district  is  somewiiat  out  of  repute^t  present; 
it  is  said  the  veins  do  not  pay  as  well  when  followed  down  as  at  the  surface. 
But  this  is  probably  the  effects  of  overestimating  the  yield  at  the  surfaoe;  and 
as  greater  depth  is  attsuned,  finding  the  ore  more  refractory,  it  will  not  yield  its 
gold  to  the  simple  working  of  the  mills. 

Highland  District,  about  60  miles  south  from  Helena,  is  remarkable  as  pro- 
ducing a  very  fine  gold.  It  contains  both  placer  and  quartz  mines,  but  is  not 
as  much  worked  as  formerly.  It  is  the  most  elevated  mining  district  in  Montana, 
and  probably  in  the  United  States, 

The  Montana  Post  of  August  31, 1867,  says:  "In  Highland  district  the  larger 
proportion  of  tho  lodes  are  gold-bearing,  but  speoimens  from  some  ot  these  lately 
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diacovei-ed  and  subjected  to  tlie  action  of  fli-e  show  rieli  in  silver.     The  foUoi 
ing  ais  the  nataea  of  leads  in.  Highland  district ; 
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During  the  last  summer  the  mining  current  has  set  to  the  north,  along  the 
Big  Blackfoot.  A  number  of  gulches  have  been  extensively  workecf,  and  have 
produced  largely,  as  Washington,  Jefferson,  Lincoln,  California,  and  McClellan 
gulches. 

In  the  heads  of  these  gulch^  gold-bearing  quarts  has  been  foand.  The 
pla«eiB  only  have  been  worked,  and  they  have  paid  well.  The  hostility  of  the 
ludians  this  year  has  prevented  esplorations  further  north.  It  is  probablo  tha.t 
when  explored,  gold  will  he  found  on  both  slopes  of  the  Bocky  mountains  north 
to  the  British  possessions. 

The  mines  on  the  Little  Blackfoot  have  paid  well  this  season,  particularly  at 
Carpentier's  bar,  and  on  Ophir  gulch,  neai  Blackfoot  City.  Many  other  gulches 
in  this  vicinity  have  also  beqn  productive,  and  the  yield  of  Deer  Lodge  county 
wiU  be  greater  this  year  than  ever  before. 

At  Silver  bar  and  Butte  City  the  mines  .have  done  well.  Placers  only  have 
been  worked;  but  in  every  giilch  where  good  placer  mines  are  found,  gold-bear- 
ing quartz  Veins  ai'e  found  also,  many  of  which  contain  alver,  copper,  antimony, 
arsenic,  and  manganese,  and  are  rich  bat  very  refractory. 

At  Butte  City  some  copper  mines  have  been  discovered,  and  a  furnace  erected 
for  smelting.  Owing  to  a  defect  in  the  blast  it  was  not  suooessful.  The  ore, 
which  is  quite  abundant,  is  composed  of  oxides  and  carbonates  in  a  concentrated 
form.  .  It  contains  gold  and  silver,  and  with  a.  well  regulated  furnace  there 
would  be  no  difficulty  in  smelting  it. 

These  veins  are  found  crossing  a  belt  about  one  mile  wide  and  four  or  five 
long,  and  show  evidence  of  being  deep  and  permanent. 

Along  the  eastei'n  side  of  Deer  Lodge  valley,'  north  from  Butte  City,  are  a 
iiumi)er-of'guloEe8  which  have  been  prospected  lately,  and  promise  to  pay  well. 


jyGoogle 


WEST  OF  THE  ROCKY  MOUNTAISS.  505 

CoMSTOCK.— rAt  Butte  City  resides  Henry  Oomstoclc,  famous  as  the  discoverer 
of  the  Comatflck  lode,*  of  Nevada,  the  discovery  of  which  inaugurated  the  era  of 
silver  mining  in  the  United  States.  Although  a  man  of  the  strictest  temperance, 
using  no  stimulant  stronger  than  tea  or  coffee,  and  not  even  tobacco,  years  and 
tits  hardships  and  exoitement  incident  to  a  frontier  life  are  telling  painfully  on 
his  faculties.  In  a  conversation  with  him  he  refei-red  to  his  past  career — espe- 
cially his  connection  with  the  lode  that  hears  his  name,  His  intellect  appears  to 
wander,  although  his  hand  still  retains  its  cnnning.  He  is  a  atilful  prospector, 
but  his  fading  recollections  carry  cloudy  images  to  his  darkened  nnderstaiiding. 
He  imagines  he  owns  the  whole  Comstock  lode,  and  the  cities  of  Gold  HiU.  and 
Virginia;  but  aa  he  has  no  immediate  use  for  them,  he  allows  others  to  live  In 
his  houses;  thepeople  are  poor,  and  it  wonld  he  hard  to  turn  them  out,  especially 
in  the  winter.  This  feeling  of  benevolence  in  the  old  man  is  genuine,  and  one 
that  he  habitually  practices.  He  has  a  small  claim  that  pays  little  more  than 
wages.  If  a  poor  miner  comes  along  without  means,  he  gives  him  an  opportn- 
nity  to  work  in  the  claim  until  the  eSering  stranger  has  the  means  to  go  on  his 
journey. 

Recently  an  emigrant  came  along  who  was  sick  and  could  work  but  little. 
Comstock  and  he  worked  together  in  the  claim;  the  old  man  doing  the  most 
laborious  part  until  the  emigrant  concluded  to  leave.  Comstock  then  divided 
what  was  taken  out,  and  seeing  it  was  too  small  for  a  man  to  ti'avel  on,  ssud: 
"Now,  we  will  divide  my  half  again;  yon  will  need  it." 

He  saj^  tlia.t  at  times  he  thinks  if  the  government  of  the  United  States  knew 
how  he  is  situated,  it  wonld  not  let  him  suffer. 

I'YiNT  Ckebk. — On  Flint  creek  several  silver-bearing  veins  nave  been  found 
recently,  which  show  large  amounts  of  rich  ore  at  the  surface.  They  have  not 
been  opened  so  as  to  prove  theii-  depth  or  continuity.  The  conntryrock  is  lime- 
stone. 

Hot  Speifgs. — At  the  head  of  Hot  Springs  creek,  a  mine  called  the  Atlantic 
Cable  has  recently  been  found  containing  aa  oxide  of  iron,  rich  in  gold.  It  is 
said  to  be  a  slide.     The  ore  is  wonderfully  rich  and  easily  worked. 

The  Jeetbbsof  Easih. — This  basin  is  drained  by  the  Jefferson  Fork  of  the 
Missouri  river  and  its  tributaries,  to  wit :  the  Big  Hole,  Beaver  Head,  and  the 
Stinking  Water.  It  is  about  150  miles  long,  and  100  wide.  In  this  basin  the 
fii-st  extensive  mining  operations  were  conducted,  and  the  &Bt  town  of  any 
importance  was  built.  It  still  contains  a  number  of  important  mining  localities. 
The  Big  Hole  is  so  called  from  a  small  i-oimd  valley  neai'  its  head,  snn'ounded 
by  a  range  of  high  mountains.  Here  the  snow  falls  to  a  great  depth  in  winter. 
As  it  melts  in  the  spring  and  summer,  it  swells  the  Big  Hole  to  a  large  and 
rapid  atiearo,  from  50  to  73  yai^ds  wide  in  the  lowest  stages,  and  much  wider  in 
the  highest.  The  bars  and  bottoms  along  this  stream  are  subject  to  ovei'flow, 
and  axu  generally  rocky  and  barren.  Big  Hole  basin  affords  good  pastm'age  in 
the  summer,  "but  it  is  too  cold  for  agricultural  purposes. 

In  1805  Lewis  and  Clark  attempted  to  ascend  this  river,  bat  fonnd  the  current 
so  rapid,  and  the  number  of  islands  and  other  obstructions  so  great,  that  they 
turned  back  and  ascended  the  Beaver  Head  river. 

&old  has  been  found  in  small  quantities  in  some  of  the  tributaries  of  this  river, 
but  not  in  sufiioient  abundance  to  pay  for  washing.  Coal  is  said  to  have  been 
found  in  the  basin,  but  the  depoats  have  not  been  explored  sufficiently  to  deter- 
mine their  valoe, 

'The  first  discovery  of  silver  was  made  in  GoUcafion,  near  Silver  City,  byE.  A.  and  H. 
B.  Grosch,  in  1857.  Tiie  first  quarta  cl^m  was  locsWd  in  the  Ingrim  district,  in  Febmary. 
1858,  by  Jnmos  Finney.  In  June,  185!),.  Peter  O'Reilly  and  Patrick  MeLnughlin  mode  the 
first  dieeovery  of  rich  silver  deposits  on  what  is  now  the  gronnd  of  the  Ophir  Compamy. 


eliminary  report  on  Mit 

3, 27  and  85.)  -.  , 

.nOOgIc 


506  EESOUECES   OF   STATES   AND   TERRITORIES 

Game,  sucli  as  biiffalo,  moose,  elk,  deer,  "beavei,  and  mountain  sheep,  are 
abundant. 

The  Beaver  Head  is  lonffer  and  drdns  a  larger  area  than  the  Big  Hole,  and 
may  fairly  clsum  to  be  the  head,  of  the  Missoiin. 

Bashock:  Citt. — Bannock  City  is  built  on  the  north  side  of  Graashopjier 
creek,  on  a  sifiall  flat  or  bar  of  just  sufficient  size  to  hold  the  town,  and  very  near 
the  entrance  of  Grasshopper  caSon.  It  is  an  irregular  wooden  town  with  one 
principal  street  running  parallel  to  the  creek,  containing  but  a  few  hundred 
inhabitamts  at  present.  In  1862-63  it  was  a  good  mining  camp,  and  business 
was  briek.  Its  m^n  dependence  for  the  future  is  the  gald-beajing  quartz  lodes 
in  the  canon  below. 

Bannock  was  the  first  mining  town  built  in  Montana,  and  the  first  district  in 
■which  gold  mines  were  worked  extensively  and  profitably. 

The  winter  of  1862-63  was  remarkably  mild,  eo  that  supplies  could  be  hauled 
from  Salt  lake  during  the  coldest  months.  Had  that  season  been  as  severe  as 
the  winters  have  since  been,  the  whole  population  roiglit  have  perished  from 
starvation.  Coal  is  reported  to  have  been  found  in  the  valley  of  Grasshopper 
creek,  about  fom'  miles  above  Bannock,  but  its  value  has  not  been  ascertaiiled. 

STDtKTNG  Water. — The  next  stream  which  contributes  to  form  the  Jefferson  is 
the  Stinking  Water.  Its  Indian  name  is  Passamarine,  one  of  the  most  musical 
in  the  Indian  language.  It  is  not  improved  by  its  rendition  into  English.  On 
this  stream  and  its  branches  many  rich  mines  are  found. 

In  flie  Hinges  of  mountains  between  the  Stinking  Water  and  the  Madison 
fork  of  the  Missouri,  sent  down  into  the  former,  are  a  large  number  of  creeks  and 
gulohee,  neai-lyWI  of  which  have  proved  to  be  rich  Jn  gold,  and  some  of  them 
in  silver.  JThe  principal  are  Wixansen,  Eam's  Horn,  Bevins,  Hams,  California, 
and  Alder  gulches,  and  MiU  creek. 

At.deb  Gulch. — Alder  gulch  ris^  in  a  spur  of  the  Eocky  mountains,  and 
runs  north.  It  is  from  15  to  17  miles  in  length,  and  empties  into  the  Stinting 
Water,  a  branch  of  the  Jefferson  fork  of  the  Missouri  river.  It  has  many  side 
galches  or  tribntaiiea,  but  none  of  them  except  Spring  and  Bowers  gulches,  which 
are  near  its  head,  have  any  gold,  or  at  least  not  sufficient  to  pay.  The  hills  on 
each  side  are  rounded  off  and  covered  with  soil,  presenting  tlio  soft  outline  of  an 
agricultural  country.  The  dennding  effects  of  time  have  doubtless  been  of  long 
continuance. 

A  carefnl  examination  of  the  gulch  will  convince  any  one  that  the  gold  in  it 
came  from  near  the  head,  at  its  junction  with  Bald  mountain.  The  gold  at  that 
point  is  coarse  and  roogh,  with  portions  of  quartz  adhering  to  it;  further  down 
the  stream  it  becomes  finer  and  brigliter,  showing  unmistakable  evidence  of 
having  been  worn  by  the  action  of  water.  Hear  the  mouth  it  is  excessively 
fine,  and  cannot  be  collected  in  a  satisfactoiy  manner  except  by  the  use  of  quick- 
eilver. 

The  gravel  is  very  coarse  and  heavy  high  up  the  gulch,  containing  many 
boulders  of  a  large  size;  farther  down  it  becomes  worn  away  to  small  particles, 
and  at  the  mouth  only  sand  and  very  fine  gravel  are  formd.  The  countty  rock 
at  or  near  the  head  is  gneiss,  and  the  same  rook  holds  for  a  considerable  dis- 
tance; below  it  is  i^placed  by  micaceous  slate.  Near  the  head  the  rocks  rise  on 
each  side  in  a  veiy  precipitous  manner,  forcing  flie  gtilch  into  a  narrow  cut  or 
fissure,  but  below,  at  ihe  distance  of  three  or  four  miles,  it  widens  oat.  The 
paying  poiiions  correspond  in  width  to  the  bed  of  the  stream,  and  are  richest 
where  the  bed  is  narrowest. 

This  gulch  is  a  vast  natural  quartz  mill  and  mine.  Fi'ost  and  atmospheiie 
action  loosen  the  quartz  containing  the  gold,  and  throw  it  down,  when  the  attri- 
tion caused  by  the  current  of  water  pulverizes  and  washes  away  tho  gangue, 
leaving  the  gold  behind.  This  action,  though  very  slow,  extending  back  through 
countless  ages,  produces  Btopendous  results. 
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Tte  number  of  quai'tz  veins  found  at  the  head  of  Alder  gulch,  known  to  con- 
tain gold  in  BufScient  amounts  to  add  materially  to  its  produL^ts,  is  not  more  than 
§0,  of  which  tlie  average  width  is  about  two  feet,  and  the  average  assay  value 
about  $10  per  ton,  estimafing  all  the  vein  stuff  between  the  walls. 

Alder  gulch  has  produced  more  gold  tban  all  the  others,  and  probably  more 
within  the  last  three  years  than  ever  was  taken  in  the  same  time  from  any  gulch 
of  the  same  extent.  It  is  the  opinion  of  those  best  qualified  to  judge  that  within 
tliree  years  from  the  commencement  of  mining  operations  on  this  gulch 
$30,000,000  were  taken  from  it.  This  estimate  may  be  exaggerated,  but  the 
amount  taken  out  was  certainly  beyond  precedent  in  Montana. 

The  mines  were  discovered  in  the  spring  of  1863,  and  in  18  months  a. popula- 
tion of  10,000  had  gathei-ed  together  on  the  banks  of  the  stream,  building  up 
four  considerable  cities,  to  wit ;  Nevada,  Central,  Vii'ginia,  and  Summit  City. 
Viiginia  was  built  first,  and,  occupying  a  central  position,  always  maintMned 
its  supremacy.  It  is  pleasantly  located  on  the  east  bank  of  Alder  gulch,  and 
contains  a  number  of  fine  stone  buildings,  consisting  of  banks,  stores,  markets, 
dwellings,  &c.  It  supports  two  newspapers,  and  is  one  of  the  chief  mining  and 
commercial  centimes  in  Montana.  Helena  is  its  only  rival.  Although  the  first 
esoitoment  inddent  to  the  discovery  of  a  new  and  rich  mining  distiiet  has  passed 
away,  and  the  mines  most  easily  worked  have,  already  been  worked  over  once, 
still  the  annual  productjon  is  large.  By  proper  working,  as  will  be  explained 
hereafter,  the  future  prodnction  may  be  made  equal  to  the  past. 

It  is  the  opinion  of  the  best  judges,  as  already  stated,  that  $30,000,000  have 
been  taken  ont  of  this  gulch  by  the  miners.*     This  cannot  be  considereji  more 

'  Such  a  procJuut  from  one  giileh  ia  beyond  all  precedent,  and  muat  appear  a  great  exag- 
geration. But  if  well-auShenticated  facts  are  esauiioed  tlie  amount  appears  more  reasoM- 
ble.  For  a  considerable  time  the  population  was  10,000  or  upwards ;  probably  3,500  work- 
iiien  in  the  mines.  Ten  dollars  per  day  for  220  days  in  the  year  would  give  $'J6,K0,000  for 
liiiee  years  and  a  half.  Wages  wore  from  JflO  to  }il4  per  day.  Nearly  all  of  the  mines  were 
worked  by  hired  labor  and  tie  mines  almost  universally  paid  a  proht  above  wages.  The 
whole  number  of  claimiS  was  between  1,000  and  1,100;  at  1,000  each  claim  must  give  a 
gro^  yield  of  8-^,000. 

Montana  is  the  most  diflicult  mining  region  iik  tlio  United  States  in  which  to  estimate  the 
jfield  of  the  mines.  Occupation  lias  a  great  eflect  in  the  formation  of  opinions  on  this  sub- 
,ie<:t.  Bankers  and  expressmen  always  underestimate;  mercliauta  and  successful  miners 
generally  overeatinjate ;  unsuccessful  miners  underestimate,  while  ranchmen  and  laraiers 
have  no  opinions  based  upon  any  reliable  data  on  the  subject.  Alter  the  gold  is  taken  from 
the  mines  it  passes  through  a  number  of  difTerent  channels,  some  of  which  enable  ns  to  esti- 
mate the  amount  produced  with  tolerable  accuracy,  whilst  in  otlier  cases  no  accurate  con- 
clusion can  be  formed.  A  portion  is  sent  by  express  to  the  mint  for  coinage.  Remittances 
by  merchanta  are  generally  knonn  to  comprise  the  amount  that  miuers  expend  for  current 
eipenses ;  also,  what  they  send  to  their  families  or  friends  in  other  places.  A  small  quan- 
tity is  used  for  a  circulating  medium ;  this  also  eomes  from  the  miners  as  current  expenses. 
A  considerable  amount  ia  buried  in  the  earth  by  the  miners,  but  no  accurate  estimate  can  be 
formed  on  ihia  point.  Of  the  amounts  carried  out  of  the  Territory  a  portion  is  taken  by  the 
miners  themselves  ;  of  this  no  account  appears.  If  a  miner  goes  to  California  he  takes  his 
dust  with  him,  and  it  is  carried  to  the  credit  of  California  or  Oregon  or  Nevada,  as  the  case 
maybe.  Some  is  carried  C«  for^gn  countries,  as  the  British  possessions,  which  join  Montana 
on  the  north ;  lastly,  a  portion  is  Kept  in  the  form  of  specimens  or  for  jewellers'  uses.  Thus 
we  see  it  is  difficult  to  arrive  at  more  than  an  approximation. 

An  account  of  the  amount  of  the  goods  brought  to  the  Tenitory  furnishes  a  criterion  for 
some  atatistieians,  who,  asauming  that  the  gnods  were  all  paid  for,  a^d  the  araonnt  to  what 
gold  is  supposed  to  be  in  the  country  and  what  was  seat  oat  for  other  purposes,  and  make 
the  sum  totel  the  gross  production  of  the  Territory.  This  is  a  very  loose  way  of  getting  at 
results.  Others  take  the  cost  of  board  per  week,  say  £4  to  $8  when  wages  are  from  $5  to  S^ 
per  day,  and  state  it  thus :  as  6  to  42,  so  is  the  amount  ei:pended  for  provisions  to  the  gross 
yield  of  the  mines.  Manifestly  incorrect,  09  many  are  non-producers.  .  Probably  the  best 
criterion  is  the  price  of  labor.  A  mine  owner  will  not  long  employ  men  unless  ho  deiives  a 
profit,  and  miners  will  not  work  for  the  same  amount  that  they  are  sure  of  making  by  them- 
selves, for  they  think  tkey  may  "  strike  it  rich"  00  their  own  account.  Alder  gulch  is  an 
esception,  for  here  ia  a  limited  number  of  claims,  aad  those  who  have  no  claim  cannot  make 
wages  hy  prospecting.  ^ 
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than  one-fourth  of  the  amount  that  has  come  from  the  veins  at  the  head  of  the 
guloh.  Probably  one-tenth  wouid  be  nearer  the  amount,  especially  when  we 
consider  the  extremely  divisible  nature  of  tbat  metal  and  the  ^mlity  with  which 
minute  particles  are  transported  by  water,  a  large  portion  of  them  being  so  small 
that  it  IS  impossible  to  colject  them  by  amy  gold-aaving  process  yet  tlevised. 
Rating  the  amount  already  exti-acted  at  one-fourth,  this  would  ^ve  $120,000,000 
fliS  the  actual  mineral  value  of  thS  gulch.  At  $10  per  ton  this  would  require 
13,000,000  tons  of  quartz  to  be  reduced,  provided  all  the  gold  in  the  i-ook  is 
extracted.  At  13  feet  to  the  ton  a  result  of  156,000,000  cubic  feet  of  quartz 
must  be  reduced  to  produce  that  amount  of  gold;  equal  (jj  the  product  of  20 
veins  two  feet  thick,  each  a  mile  long  and  nearly  1,000  feet  deep.* 

The  general  appearance  of  the  country  warrants  the  belief  that  the  denuda- 
tion is  fiilly  equal  to  3,000  feet.  Bald  monntein,  which  stands  at  the  head  of 
the  guloh,  rises  to  the  height  of  between  2,000  and  3,000  feet  above  th'b  quartz 
veins  at  the  head  of  mining  operations.  A  great  length  of  time  must  have 
elapsed  since  this  denuding  operation  connnenced,  and  it  is  still  in  action  and 
will  continue  until  either  man  forestalls  nature  in  extracting  the  gold  fi-om  the 
veins,  or  some  great  upheaval  changes  the  face  of  the  country  and  causes  the 
formation  of  »  new  set  of  watercourses. 

The  country  rock  contains  a  laj-ge  amount  of  mica.  After  ^  gentle  shower 
the  whole  face  of  the  eai-th  is  colored  a  fine  bronze. 

The  firet  mining  district  found  on  the  guloh  was  Fairweather,  called  after  one 
of  the  discoverers.  Above  this  were  Highland,  Pine  Grove,  and  Summit,  and 
below,  Nevada  and  Junction,  then  locations  estendiug  &om  Fairweather  district 
in  the  order  in  which  they  are  named.  Each  had  a  code  of  laws  almost  identi- 
cal with  that  of  Fmrweather.  These  laws  have  been  subject  to  trifling  changes, 
and  generally  have  been  veiy  satisfactory  in  their  operations. 

In  the  lower  districts  claims  only  come  to  the  centre  of  the  gulch,  thus  giving 
douye  the  number  that  were  held  above ;  the  same  on  the  banks.  Not  far  from 
1,000  claims  are  located  in  this  manner,  and  it  is  remarkable  that  nearly  every 
claim  paid  for  working  when  wages  were  from  |10  to  $14  per  day  in  gold.  From 
many  of  the  best  chums  $150,000,  and  from  some  as  ranch  as  $200,000,  have 
been  taken  out. 

The  usual  method  of  working  was  to  sink  a  shaft  14.or  15  feet  to  the  bed 
rock  and  extract  the  rich  gravel,  which  was  from  one  to  tlnee  feet  thick,  by 
drifting.  In  this  way  a  considerable  amount  of  ground  was  left  as  pillars  to 
support  the  ground  above.  The  bed  rock  cannot  be  worked  with  the  care  neces- 
sary to  extract  alt  the  gold.  When  gold  is  veiy  abundant  the  minere  become 
careless  and  do  not  work  closely.  This  gulch'was  worked  to  a  ^eat  extent  by 
hired  men,  who  are  not  as  careful  as  the  owners  of  the  mine.  In  some  of  the 
deepest  olwms  water  retarded  the  woAing  or  prevented  it  entu'ely.  Owing  to 
these  causes  it  is  probable  only  about  half  the  gold  has  been  taken  out  that  can 
be  obtained  by  careful  and  thorough  woi'king.  The  object  of  each  miner  was 
to  get  as  much  gold  as  posdble  in  the  shortest  time  and  depart  for  his  home, 
expending  only  suffident  to  defray  current  expenses. 

The  water  in  the  gulch  nearly  sufficed  the  wants  of  the  early  miners.  Up  to 
this  time  only  two  small  and  inexnendve  ditches  have  been  constructed.  It  is 
proposed  to  brbg  water  from  the  Jefierson  or  the  Stinking  Water  rivers.  From 
the  Jefferson  a  large  amount  could  be  brourfit  in  at  the  head  of  the  gulch,  but  the 
cost  would  be  great.  From  the  Stinking  Water  the  cost  would  be  less,  but  the 
water  could  not  reach  the  head  of  the  gulch  by  two  or  three  miles,  and  the  sup- 
ply would  be  insufficient. 
/   Near  the  upper  part  of  the  gulch  small  flumes  are  in  course  of  conat^'uction. 


•  ThiB,  however,  is  a  very  unreliable  mode  of  calculation. — J.  E.  B 
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.  TLey  are  disconnected  and  too  short  to  be  efficient.  To  work  in  the  mosteco- 
nomicai  and  thorough  manner  requires  a  large  flume  from  the  mouth  of  the  guleh 
np  to  the  head,  ivith  a  large  amount  of  water.  ' 

The  greatest  obstacle  to  placer  mining  in  Montana  is  the  want  of  fall  or 
descent,  and  tliis  is  ptHtioulaily  the  caae  in  Alder  gulch.  To  overcome  this  dif- 
ficulty and  keep  th^  works  in  running  order  it  will  be  necessary  to  have  the  flume 
double  at  certtun  points,  with  a  resei-voir  in  each,  so  that  when  one  reservoir  is 
filled  with  sand  and  gravel,  the  water  caji  be  tnmed  into  the  other  flume  while  the 
fiiat  reservoir  is  emptied.  This  can  be  done  by  a  steam  paddy  or  other  machin- 
ery. By  having  places  for  the  sand  to  settle  and  be  removed  at  two  or  three 
points  along  the  flume,  it  can  be  kept  in  running  order. 

By  such  a  flume  system  and  the  use  of  hydraulics  the  gnlch  can  be  thoronghly 
worlted,  and  its  future  production  made  at  least  equal  to  its  past.  This  method 
of  mining  requires  capital.  The  miners  generally  are  employed  byan  individ- 
ual or  company  and  the  profits  divided  amongst  few.  The  last  working  usually 
occupies  about  twice  the  length  of  time  occupied  by  the  first. 

Summit  City, — Summit  City  is  substantially  built  of  logs,  but  in  building 
this  town  the  streets  appear  to  have  been  forgotten  at  first  and  put  in  aftfflTvards. 
In  case  of  fire  the  whole  town  would  bum  with  as  much  facility  as  a  single 
house.  It  seems  strange,  softer  so  many  mining  towns  hav&been  utterly  destroyed 
by  fire,  that  in  laying  out  a  new  one,  where  tne  ground  costs  nothing,  the  streets 
should  not  be  left  sufSciently  wide  to  form  a  barrier  to  the  progress  of  fire,  as 
well  as  a  means  of  communication.  With  a  sufficient  widtli,  afire  could  be  con- 
fined to  one  square. 

The  rich  and  exfeenave  quartz  veins  in  this  vicinity  will  probably  render  Sum- 
mit City  permanently  prosperous. 

Nevada. — After  Virginia,  Hevada  was  the  largest  town  on  Alder  gulch.  At 
present  it  shows  signs  of  decay.  In  the  winter  the  people  of  the  inhabited  parts 
of  the  town  make  use  of  the  uninhabited  houses  for  firewood.  If  a  bed-rock 
flume  is  put  in  the  gulch,  Nevada  will  probably  regain  in  some  degree  its  former 
life  and  activity. 

Junction  City  and  Central  City  were  also  at  one  time  lively  little  towns. 
Now  they  are  more  remarkable  for  quietness  than  for  the  commotion  of  business. 

Most  of  the  other  gulches  in  this  vicinity  h^ve  small  collections  of  houses, 
hardly  sufficient  to  justify  the  name  of  towns. 

The  range  of  mountains,  called  Virginia  is  not  as  liigh  as  the  mountains  around 
the  head  of  Big  Hole ;  stiU  they  are  sufficiently  high  to  retain  snow  the  gi'eater 
part  of  the  year.  This  range  abounds  in  springs  and  streams  pf  running  water, 
and  forests  of  pine  and  fir  in  the  ravines  and  canons. 

Valley  op  the  STiNKiirG  Watee. — The  valley  of  the  Stinking  Water  is 
15  or  20  miles  long  and  S  or  6  broad,  with  some  good  farming  and  gi-aaingland, 
but  generally  it  is  not  very  fertile.  At  the  confluence  of  the  Big  Hole  and  the 
Beaver  Head  is  a  large  valley  very  similar  to  the  valley  of  the  Stinking  Water. 
By  a  proper  system  of  irrigation  both  of  these  valleys  could  be  rendered  avail- 
able for  agricultmiil  purposes.  Want  of  timber  is  one  of  the  most  serious  incon- 
veniences. 

Among  the  old  mountaineers  this  fork  of  the  Missomi  was  known  as  the  Beaver 
Head,  and  took  its  name  from  a  point  of  rocks  on  its  north  bank,  about  15  miles 
above  the  month  of  lie  Big  Hole,  called  by  the  Indians  Beaver's  H^aid,  which 
it  closely  resembles  when  viewed  from  a  point  near-  the  mouth  of  the  Stinking 
Water, 

G-ALLATiN  Valley, — The  section  of  country  drained  by  the  Madison,  Galla- 
tin, and  the  Missom-i  down  to  its  junction  with  the  Dearborn  river,  is  about  175 
miles  long  and  80  miles  wide.  In  this  district  of  country  lies  tlie  valley  of  Three 
Porks  and  G-allatin,  about  40  miles  long  and  13  wide,  which  may  b 
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the  garden  of  Montana.  The  season  is  from  four  to  six  weeks  earlier  than  in 
the  valley  of  tlie  Big  Hole,  and  the  climate  is  as  good  ae  that  of  Utali,  wliile  in 
fertility  the  soil  is  unsurpassed.  Here  fanning  is  on  a  large  scale,  and  in  the 
course  of  a  yeai  or  two  the  valley  will  supply  the  Territory  with  wheat  and 
bai-ley,  as  it  now  does  with  potatoes  and  vegetables, 

Otheb  Vallbxs  ahd  JE*314CEES. — Nortti  and  south,  Bbulder  and  Wallace 
oreets  empty  into  the  Missouri  firom  the  west,  and  have  some  good  but  not  veiy 
rioli  placer  mines ;  also  some  quartz  veins,  contaihing  gold,  silver,  lead,  and  cop- 
per; but  they  are  not  attracting  much  attention  at  present. 

^Further  down  comes  in  the  Priekly  Pear.  On  this  stream  and  its  branches  are 
some  excellent  mines.  The  towns  of  Montana,  Jefferson  and  Beaver  cities  are 
situated  on  this  stream.  Placer  and  quartz  mines  exist  here,  but  are  doing  but 
little  at  present. 

The  most  productive  gulch  in  this  part  of  Montana  is  Iiast  Chance,  which  is 
formed  by  the  junction  of  Oro  Fino,  Grizzly,  and  Dry  gulches,  and  empties  into 
the  Prickly  Pear  not  far  above  its  mouth.  These  guldies  have  bfeen  very  rich; 
also  Nelson's  gulch,  which  empties  into  Ten-jnile  creek.  On  this  creels  are 
numerous  quartz  veins,  containing  gold,  silver,  copper,  &:c.,  notnow  much  worked. 

Helena. — Helena,  the  largest  town  in  the  Territory,  is  situated  on  both  sides 
of  Last  Chance  gulch,  principaUy  on  the  south  side,  and  extends  over  an  elevated 
bar  to  Dry  gulch,  a  distance  of  three-quarters  of  a  mile.  It  is  well  and  regn- 
larly  laid  out  for  a  mining  town,  contMning  a  number  of  fire-proof  stone  bnild- 
ings.  Many  of  the  wooden  buildings  have  flre-proof  safes  attached  to  them,  or 
an  outside  cellar  with  fire-proof  walla  and  door,  and  are  covered  with  heavy  dirt 
roofs.  Their  construction  is  not  costly,  and  in  combustible  mining  towns  they 
do  good  service  in  preserving  valuablt)  goods  ii-om  fire. 

Helena  contains  an  active  population  of  miners,  merchants,  physicians,  law- 
yers, bankers,  and  that  miscellaneous  cipwd  always  found  in  the  best  class  of 
mining  towns.  Residents  claim  that  its  population  numbers  from  7,000  to8,000 ; 
this  is  probably  an  exaggeration.  As  a  commercial  centre  it  has  stage  lines 
connecting  it  with  Vii-ginia.  Diamond  City,  New  York  Bar,  Fort  Benton,  and 
Blackfoot  City,  Nearly  all  supplies  for  the  south  pass  through  it  on  their  way 
from  Fort  Benton, 

The  most  productive  gold-hearing  quartz  veins  in  Montana,. as  well  as  silver 
and  copper  mines,  (the  latter  unworked,)  are  in  this  vicinity;  The  plaoors  are 
extensive,  and  well  supplied  with  water  by  a  system  of  large  and  costly  ditches. 
On  the  heads  of  Grizzly  and  Oro  Fino  gulches  the  moantains  are  covered  with 
pines  and  fir,  and  along  the  Prickly  Pear  cottonwood  is  abundant. 

The  valley  of  the  Riekly  Pear  and  Ten-mile  creek  contains  a  considerable 
amount  of  good  farming  land  and  a  number  of  farms  nnder  cultivation,  and  the 
sun-onnding  hills  afford  good  pastarage.  This  valley  is  neai-ly  cii'culai'  in  foim 
and  15  miles  in  diameter. 

Helena  is  located  on  the  western  side,  close  under  the  foot  of  the  mountains. 
A  more  picturesque  or  beautiful  situation  for  a  town  can  scarcely  be  imagined. 
A  broad  vista  sti'etches  away  to  the  east,  beyond  the  Missouri  river. 

Bae  Mining. — Fi'om  the  mouth  of  the  Stinking  Watei*  down  to  the  Great 
Falls  all  the  bars  on  the  Missouri  river  contain  gold.  These  bars  wiU  probably 
be  among  the  most  lasting  plaeers  in  the  Tenitory.  tip  to  the  present  time 
they  have  remained  unworked,  except  El  Dorado  bar,  upon  which  operations 
have  already  been  commenced,  and  it  is  i-eported  with  favorable  i-esnlts,  Alorg 
the  Missouri  there  is  some  good  farming  and  gmzing  land,  and  genei-aily  the 
hills  in  the  vicinity  coataan  timber. 

Confederate,  New  York,  and  a  number  of  other  gold-producing  gulches  come 
in  from  the  cast,  just  above  the  mouth  of  Piictly  Pear. 

Ooneedeeatb  Gulch, — Of  these.  Confederate  istbe  richest;  after  Alder  and 
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Laet  Chance  it  is  probably  tie  richest  in  Montana.  It  has  produced  largely  since 
1865,  though  its  product  has  not  been  so  great  this  year  as  formerly.  Diamond 
City  sprung  up  on  this  gulch,  but  has  been  nearly  abandoned  by  the  washings 
&om  l3ie  hydranlics  in  the  rear  of  the  town. 

The  mountains  aronnd  the  head  of  Confedei-ate  guloh  are  high,  and  contain 
pine  and  fir  timber ;  also  numerous  streams.  Some  very  expensive  ditches  are 
in  course  of  construction  for  supplying  the  mines  with  water. 

EsUmated  ^kld  cjf  Montana. 


1861 13,000,0 

1865 14,500.0 

1866...- 16,500,0 

1867 12,000,0 


jyGoogle 
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IDAHO. 


AREA  AND  POPULATION— MOUNTAINS,  PJVERS,  LAKES.  WATERFALLS, 
AND  BOILING  SPRINGS— VEGETATION— GEOLOGICAL  FEATURES— TOWNS 
AND  MINING  CAMPS. 

Aeka  and  PoPULATroiT. — In  form,  thin  Territory  is  almost  a  right-angleil 
triangle.  Its  base,  about  350  miles  long  on  the  south,  rests  on  Nevada  and 
Utah,  with  a  perpendicular  of  about  430-  miles,  separating  it  from  Orei^on  anrl 
"Washington  Territory  on  the  west.  Its  northern  point  touches  the  Biitiah  pos- 
sessions, and  its  hypoUiennse  on  the  northeast  divides  it  from  the  Territories  of 
Montana  and  Dakota,  Its  area  is  about  90,000  square  miles,*  but  inasmuch  as 
its  northeastern  boundary,  on  the  crests  of  the  Bitter  Roct  and  Rjckj  mountains, 
has  never  been  meandered,  this  estimate  is  onh  an  approximation  Its  popula- 
tion ia  about  20,000  at  this  time.  As  estimated  b\  the  temtonal  a  sensor  it  was 
somewhat  larger  in  1866,  via : 

Table  showing  the  primipal  <AUei  and  towns  of  Idaho  Torttoiy  the  counlt/  in 
whidieddt  is  located,  the  esUmattdpopylat ton  '^epI^nAei,  Ibbi  and  the  distance 
of  each  from,  Boise  City;  the  temtonal  capital 
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Mountains. — The  p;iincipal  motintains  are  the  Rooky,  Bitter  Root,  and  Bear 
mountains  on  the  east.  The  upheaval  of  these  lang^  has  tilted  the  whole  Teni- 
tory  to  the  west  at  a  greater  angle  than  that  of  any  other  State  or  Temtory  of  the 
Pacific  slope.  In  the  south,  the  Owyhee  is  the  principal  range,  though  properly 
it  is  an  isolated  spur  rather  than  a  range.  This  region  of  country  contains  one 
of  the  principal  mining  districts  in  the  Temtory.  The  Bear  and  Rocky  moun- 
tains are  different  branches  of  the  same  range,  and  have  the  same  general  char- 
acter. The  name  "Rocky  monntwns"  is  a  misnomer.  Instead  of  being  rough 
and  rocky,  they  appear  to  be  old,  with  their  highest  peaks  abraded,  worn  down, 
covered  with  soil,  supporting  timber  and  grass.  Ml  of  low  passes,  suitable  for 
wagon  01-  railroads,  and  embracing  many  fine  agrioultnral  valleys.  The  Bitter 
Root  is  a  broad,  lofty  i"ange,  continuous  and  unbroken,  with  a  few  elevated 
passes,  which  are  closed  in  winter.  It  abounds  in  i-ugged  spurs,  deep  gorges, 
and  ti'emendous  cailons,  where  the  Salmon  river  runs  in  a  continuous  torrent. 

"■  The  Commissioner  of  the  General  Land  Offieo  estimates  the  area  at  90,933 ;  number  of 
acres,  369,5^9,^00. 

■■.-ii.GoQi^lc 


WEST   OF   THE   KOCKT   MOUNTAINS^  513 

The  Boise  range  is  a  spur  or  lateral  offshoot  of  tlie  Bitter  Boot.  Tliey  are  well 
covered  .with  pine  and  fli',  with  good  pasturage  in  the  foot-hills  and  farming  lands 
in  the  email  valleys.  The  height  of  this  \mge  is  8,000  or  10,000  feet,  with 
some  peaks  that  attain  an  altitude  of  near  13,000  feet. 

RiVBBS. — The  Snake  river  and  its  branches  drain  the  whole  Territory,  except 
a  portion  of  about  120  miles  long  and  45  wide  in  the  extreme  northern  part, 
which  is  dmined  by  Clai'k's  fork  of  the  Colnmbia  and  its  branches,  and  an  irreg- 
ularly-shaped portion  in  the  southeastern  corner,  which  is  drained  by  Green  and 
Eeai-  rivei-s.  Bear  river  falls  into  Salt  lake,  and  Green  river  empties  into  the 
Colorado,  This  portion  of  the  Territory  has  some  fanning  and  a  large  amount 
of  good  grazing  lands,  and  is  very  seantily  supplied  with  wood.  No  mines  have 
been  discovered  in  it.  The  Mormon  settlements  on  Bear  river  extend  for  a  short 
distance  into  Idaho  along  the  stage  route,  but  otherwise  this  portion  of  the  Ter- 
ritevy  is  uninhabited.  .  The  principal  branches  of  the  Snake  river  in  Idaho  are 
the  Cleai-water,  Salmon,  Payette,  Boise,  and  many  small  rivere  and  creeks, 
which  uniting  form  a  large  river,  with  many  falls  and  rapids  and  a  current  of 
great  swiftness,  which,  when  high,  carries  away  bridges  and  boats  and  renders 
cixissing  it  dangerons.  It  is  navigable  to  Lewisten.  A  steamer  has  been 
recently  built  near  Foi-t  Boise,  but  is  no't  running  at  present,  the  swiftiiess  of  the 
current  rendering  navigation  always  difficult  and  sometimes  dangerous."  Among 
the  falls  on  this  river,  one  of  the  most  noted  is  the  American,  aboat  25  miles 
below  Fort  Hall,  which  liaa  a  perpendicular  descent  of  60  or  70  feet,  but  is  not 
remarkable  for  the  giandewv  of  the  surrounding  scenery. 

Shoshoste  Falls. — The  Shoshone  falls  ai-e  situated  about  seven  miles  from 
Desert  station,  on  the  stage  road  from  Salt  Lake  City  te  Boise  City.  The  river 
for  many  miles,  both  above  and  below,  passes  through  a  volcanic  valley.  It 
has  cut  a  peipendicolar  caBon  through  the  layers  of  lava  to  the  depth  of  about 
1,000  feet.  The  calion  is  generally  about  lialf  a  mile  wide.  At  the  point  where 
the  falls  ai-e  located  it  is  nearly  a  mile  wide.  Viewed  from  below  it  appears  cir- 
culai',  like  a  vast  amphitheatre,  with  the  falls  in  the  centre.  The  different  layei's 
of  lava  resemble  seats  in  tiers  ranged  one  above  another  to  a  height  of  700  feet 
above  the  head  of  the  falls.  In  the  narrowest  part  the  water  is  200  or  300  yards 
wide.  About  400  yards  above  the  main  falls  are  five  islands,  at  nearly  equal 
intervals  across  the  river,  dividing  the  stream  into  six  parts.  As  the  water  passes 
between  the  islands  it  is  precipitated  S5  or  30  feet.  The  falls  differ  essentially 
Jiom  each  other  in  form,  affording  great  variety.  Below  the  islands  the  water 
yiuites  and  passes  in  an  unbroken  sheet  over  the  great  fall ;  the  descent  is  about 
200  feet.  The  semiciixde  at  the  head  oi  the  fells  is  apparently  perfect,  and  the 
leap  as  clear  as  that  of  Niagara.  Enormous  clonds  of  mist  and  spray  aiise,  vari- 
egated with  rainbows.  At  the  foot  are  rushing  showers  of  spray,  from  under 
which  the  water,  beaten  into  foam,  dashes  furiously  away.  Occasionally  can  be 
seen  through  the  flying  mists  the  immense  sheet  of  water  standing  out  in  bold 
relief  from  the  rocks,  lowing  that  with  proper  appliances  it  is  practicable  to  go 
behind,  as  at  Niagara.  A  few  himdred  yards  further  down  the  water  swings 
slowly  ardhnd  in  a  huge  whirlpool  and  then  disappears  in  the  black  caiion  below. 
The  delicate  prismatic  colors  of  the  rainbow  and  the  graceful  evanescent  forms 
of  the  mist  contrast  strangely  with  the  iron-black  surface,  hard  outlines,  and 
awfolformsof  the  overhanging  basalt.  Thesoundof  the  rushing  waters  resem- 
bles that  of  an  orchestra,  the  small  falls  giving  the  high  notes  and  the  great  falls 
the  bass,  producing  a  combination  not  possible  to  obtain  from  a  single  undivided 
cun-ent.  At  Rock  Creek  statio,n,  20  miles  distant,  it  can  be  heard  datinotly — 
not  continuously,  but  at  intervals,  like  the  surf.  When  the  notes  strike  in  unison 
they  can  be  heard  at  a  greater  distance.  In  the  winter  this  mist  rises  hke  the 
smoke  from  a  volcano,  A  few  diminutive  pines  grow  among  the  rocky  declivi- 
ties of  the  caiion.  The  plain  produces  only  sage  brush.  The  ht^tilityjjf  the  . 
33  CoOgIc 
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Indiana  rendeiu  a  visit  to  this  interesting  region  somewhat  hazardouSj  unless  with 
a  party  of  six  or  eight  men,  well  armed  and  on  the  alert. 

Salmon  TALiJi. — The  Salmon  folia,  about  46  miles  below  the  Shoshone,  ai-e 
B(»ne  20  i'eet  in  height,  and  are  reniai'kable  as  forming  an  impaseable  baifier  to 
ttie  progress  of  the  salmon,     Hei'e  is  a  famous  Indian  fishery. 

Valley  OF  THE  Skaeb. — I'he  valley  of  the  Snake  is  a  huge  crescent-shaped 
hasin,  about  500  miles  long  and  250  at  its  greatest  breadth.  The  whole  interior 
is  a  bed  of  volcanic  rocks,  in  which  the  rivera  have  cat  deep  cafions.  The  sur- 
munding  foot-hills  are  generally  covered  with  bunch  grass,  affording  excellent 
pasturage.  Along  the  streams  are  many  yalleys,  conteming  tracts  of  land  well 
ailapted  to  agriculture.  Froqaently  these  Talleys  extend  through  the  basin  to 
tlie  Snake  river,  as  the  Boise,  which  is  well  cultivated,  and  contains  many  farms 
in  a  state  of  improvement  tliat  would  do  credit  to  older  countries.  But  the  greater 
portion  of  tho  basin  is  a  desert  waste  of  sand,  producing  nothing  but  sage  brush 
and  a  vory  limited  amount  of  bunoli  grass,  even  in  the  most  favored  localities. 
The  Indian  name  for  the  river  is  "Pohogwa,"  or  "  Sage  Bmsh  river,"  the  most 
appropriate  that  could  be  imagined.  ■   ' 

Sage  Erijsh. — This  shrub  in  general  appearance  resembles  the  cultivated 
sage,  having  the  same  form  and  color,  flower,  leaf,  and  bi-anch;  its  aiiinia  being 
similar  but  strtinger  and  not  so  agreeable.  Its  average  height  is  about  three 
feet;  sometimes  it  attains  the  height  of  five  feet,  witli  a  diameter  of  foor  or  five 
inches.  The  sage  is  strictly  the  shrub  of  ),he  desert.  From  the  eastern  foot- 
hills of  the  Rocky  mountains  to  the  Pacific  ocean,  and  from  Mexico  to  the 
British  possessions,  it  occupies  nearly  all  lands  too  poor  and  dry  to  support  any 
other  vegetation.  It  burns  even  when  green,  with  a  quick  bright  flame,  and  in 
many  extensive  districts  is  the  sole  fuel  of  emigrants,  miners  and  prospectors. 
In  the  Slate  Range  district,  in  the  southern  -[>&rt  of  California,  it  was  nsed  suc- 
cessfully as  fuel  in  gonefating  steam  for  a  quartz-mill.  Tlie  cost  of  gathering 
and  using  it  is  about  the  same  as  that  of  wood  in  a  moderately  wooded  district. 
Where  Indian  labor  is  avwlable  it  is  much  cheaper.  A  smaller  variety  called 
the  white  sage  is  valuable  for  grazing  in  the  winter.  Cattle  thrive  on  it,  but  it 
imparts  a  peculiar  though  not  a  disagreeable  flavor  to  beef. 

Boise  Basin. — In  some  parts  of  the  Boise  basin  the  sand  is  loose,  and  the  wmd 
diifting  it  ovei-the  plains  obliterates  all  ti'aces  of  vegetation.  Whirlwinds  often 
raise  it  to  great  height,  and  when  one  of  these  dnst  storms  passes  a  train  of  men 
and  animals,  the  air  is  darkened,  and  bi'eathing  is  rendered  difficult  until  the 
storm  is  over.  In  the  northeastern  part  of  the  basin,  on  the  south  side  of  Clark's 
Pork,  are  three  lone  mountains  called  the  Three  Tetons;  they  rise  ragged  and 
sharp  in  their  outlines,  and  form  a  notable  landmark  for  travellers.  NorUiof  Port 
Hall  are  three  similar  peaks  called  the  Three  Buttes,  visible  for  a  great  distance. 
The  highest,  called  Cedar  Butte,  is  near  where  Lewis's  Fork  empties  into  the 
Snake.  It  is  scantily  covered  with  scrub  cedars,  and,  like  the  others,  is  undoubt- 
edly of  vocanio  origin.  When  the  whole  country  is  densely  populated  the  Snake 
river  will  be  turntw  out  of  its  becl,  and  used  to  irrigate  this  basin.  In  that  way 
it  can  be  rendered  productive.  If  this  river  and  its  tributaries  shoulS  thus  be 
directed,  navigation  would  sustain  but  little  loss,  while  agriculture  would  be 
gj.-eatly  benefited.  All  the  streams  emptying  into  the  Snake  some  distance 
below  the  Shoshone  falls  sink  before  they  reach  the  river,  and  passing  under  the 
strata  of  lava,  come  out  on  the  sides  of  the  Snake  caSon.  Several  of  them  shoot 
out  at  such  a  height  as  to  fona  beantiful  cascades;  some  at  perpendicular  leaps, 
others  in  a  succession  of  small  falls;  some  combine  falls  and  rapids,  and  assume 
the  most  beautiful  foi-ms  of  falling  water  imaginable.  The  white  spray  and 
ftiam  stiikingly  contrast  with  the  black  precipitous  walls  down  which  the  rushing 
torrent  plunges  into  the  river  below.  In  one  case  a  river  ran  over  the  surface 
until  it  had  worn  into  the  i-ock  a  caiion  about  a  half  mile  long.    A  beaatiftil  basin 
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or  email  lake  still  remains  where  the  water  formerly  passed  over.  In  pi'oceaa 
of  time  it  formed  an  underground  chaoneJ,  and  now  comes  out  at  the  foot  of  the 
rook  where  the  falls  once  existed.  It  ia  perfectly  clear,  and  although  the  depth 
is  great,  the  trout  with  which  it  in  crowded  can  be  distinctly  seen  at  the  bottom. 
Along  the  stream  on  ea«h  dde  of  the  canon  is  a  narrow  belt  of  Une  grasa  and 
willows,  entirely  bidden  from  view,  until  the  spectator  stands  on  ite  banks.  The 
contrast  between  the  beautiful  verdure  here  and  the  awful  desolation  of  the 
siiiTonnding  plain  is  very  striking.  All  over  the  vast  volcanio^waatea  of  the 
plain  are  upheaved  masses  of  lava,  with  clefts  or  fissures  in  them,  caused  by  the 
cooling  of  the  liquid  rock.  These  elevations  are  generally  of  an  oval  shape, 
with  a  61eft  in  the  centre  extendiag  lon^tudinally  from  the  summit  to  the  base. 
Others  have  two  lines  of  fi-aotures  nearly  at  right  angles,  T^hey  sometimes  form 
ridges  exceedingly  tortuous  in  their  course,  occasionally  twisted  into  a  circle. 
Their  usual  height  is  fix)m  6  to  18  feet.  These  masses  of  rook  appear  almost 
to  defy  the  elements.  In  many  places  the  corrugations  formed  on  the  surface, 
when  the  lava  was  cooling,  appear  as  distinctly  aa  if  they  were  formed  yesterday. 
Along  the  edges  of  the  deposit  the  lava  in  some  places  overlies  granite,  in  others 
slate  and  limestone.  The  action  of  the  elements  has  worn  these  strata  away, 
leaving  the  lava  apparently  undecomposed,  and  elevated  above  the  rooks  that 
once  held  it  in  bounds.  A  great  difference  ia  found  in  the  power  of  different 
rocks  to  resit  the  action  of  the  elements.  Thus,  slate  when  soft  and  splinty  is 
leas  capable  of  resistance  than  limestone,  and  tins  rock  is  less  enduring  than  the 
coarsest  forms  of  granite.  The  hard  compact  granite  resists  much  longer  flian 
the  softer  varieties;  but  all  much  less  tiian  the  basaltic  lava  in  this  valley.  The 
same  is  observed  in  almost  all  cafions  where  there  has  been  a  lava  flow,  as  in 
Port  Noeaf  and  in  Moor's  creek.  These  facts  afford  material  for  a.  time  ratio. 
If  the  resisting  power  of  basalt  is  represented  by  100,  and  hard  granite  90,  soft 
granite  75,  limestone  50,  soft  slate  40,  gravel  5,  said  ordinary  soil  1,  or  if'we  adopt 
any  other  ratio  of  a  similar  kind  found  to  be  in  accordance  with  observation, 
we  have  a  basis  by  which  a  calculation  can  be  made  with  approximate  accaracy. 
Around  the  base  of  the  Boise  mountains  there  £ffe  indications  of  upheaval  to 
a  certain  extent  since  the  bed  of  lava  was  formed.  The  strata  are  all  tilted  from 
the  mountains,  both  on  the  eastern  andw^«m  sides,  but  it  is  most  noticeable  on 
the  eastern  side.  At  the  base  of  the  Owyhee  mountains  the  proofs  of  upheaval 
are  clear.  Since  the  lava  was  formed,  many  beds  of  regular  columnar  basalt 
are  displaced,  and  the  columns  stand  at  different  angles,  showing  unmistakably 
the  effects  of  more  recent  coavuMon.  On  Clover  <Teek,  a  small  tributary  of 
Snake  river,  about  40  miles  below  the  mouth  of  the  MaIado,are  three  volcanic 
bridges  within  a  third  of  a  mile  of  each  other.  'Kie  stage  roadpasses  over  them 
in  the  wet  seasons.  One  of  these  natural  bridges  is  over  a  dry  ravine,  whiqh 
runs  into  the  creek.  There  is  an  island  at  the  point  where  the  stream  is  bridged. 
The  first  bridge  is  from  the  shore  to  tiie  island,  the  next  from  the  island  to  the 
other  ade,  and  the  third  over  the  dry  ravine.  Their  height  varies  from  three  to 
seven  feet ;  the  arches  span  from  10  to  50  feet,  with  lengths  from  100  to  200  feet. 
It  is  pi-obable  the  craters  or  source  whence  this  vast  bed  of  lava  flowe<l  must  be 
near  the  upper  end  of  the  valley,  as  it  has  a  regular  descent  to  the  westward, 
But  this  is  not  certain,  for  the  inclination  may  be  the  effect  of  the  upheaval  of 
the  Rocky  mountains,  which  may  still  be  going  on.  It  is  highly  probable  these 
mountains  had  nearly  their  present  altitude  before  this  vast  eruption  of  lava  took 
place ;  after'  that  their  upward  movement  may  have  continued,  which  would  account 
for  the  singularity  of  its  declination  to  the  west.  About  10  miles  west  from  the 
bridges  .over  the  Malade  on  the  stage  route  from  Salt  lake  to  Boise  City,  there 
is  a  circular  depresdon  in  the  plain  about  three-fourths  of  a  mile  in  diameter. 
In  the  winter  this  is  filled  with  water'  forming  a  shallow  lake.  The  lava  around 
this  depression  ia  remarkably  well  preserved,  and  aU.  the  wiinkles  or  corruga- 
tions caused  by  the  moving  and  cooling  of  the  surface  are  as  distinct  as  though 

oogic 
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tliey  were  very  recently  formed.  By  observing'  these  foldings  the  direction  in 
which  the  lava  flowe4  can  be  determined.  It  is  apparent  in  this  ease  that  the 
flow  was  in  every  direction  from  the  depression,  proving  that  this  was  one  of  the 
craters  which  onc«  poured  its  fiery  flood  over  the  plain.  When  the  supply  from 
helow  was  exhausted  the  moutli  of  the  oi-ater  sank  back,  leaving  the  depresaon 
now  nearly  filled  with  allnvial  deposits.  A  close  examination  of  the'plain  would 
undonbtedly  lead  lo  the  discoveiy  of  many  similar  openmgs,  and  by  a  careful  obser- 
vation of  the  relative  elevations  on  the  eastern  and  weatem  adea  of  these  craters, 
it  could  be  demonstrated  whether  the  level  of  the  coantry  lias  been  affected  by 
upheavals  since  the  lava  bed  was  formed.  At  the  crater  examined,  the  lava  on  the 
eastern  side  appeared  to  have  mn  up  hill,  while  on  the  west  the  declination 
seemed  unchanged.  The  Snake  liver  has  cut  a  vast  canon  through  this  plain, 
varying  in  depth  from  100  to  1,000  feet.  The  different  strata  of  the  rock  can 
be  distinctly  observed  in  this  cafion.  The  length  of  time  I'equired  by  the  river 
to  weai-  away  such  an  enormous  fissure  must  have  been  gi"eat,  although  the 
descent  of  the  water  is  rapid.  The  Shoshone  Falls  probably  cut  ont  the  o^on 
below  it  to  the  Salmon  Falls,  a  distance  of  over  40  miles.  No  observations 
have  been  made  to  determine  the  rate  at  which  the  rock  is  worn  away ;  but  h-om  ~ 
its  indestructible  nature  it  must  be  slow.  The  Boise  badn  divides  the  mining 
portions  of  the  Territory  int«  two  parts ;  one  south  and  one  north.  The  southern 
or  Owyhee  mines  are  in  the  Owyhee  mountains,  and  do  not  cover  near  the  extent 
of  the  northern  portion,  which  embraces  tlie  Boise,  Lemlii,  Salmon  river,  and 
Oro  Fino  mines. 

Tow^8, — Boise  City  is  situated  on  the  east  side  of  the  Boise  river,  at  tiie  head 
of  the  fertile  valley  of  the  same  name.  It  has  a  beautiful  location,  is  well  laid 
out,  and  contains  many  fine  buildings.  Nearly  all  the  passengers  and  supplies 
for  Boise  Basin  have  to  pass  through  it;  hence  it  is  a  great  staging  centre. 
Situated  between  the  Owyhee  and  Boise  mines,  it  will  lon^  be  tlie  commercial 
centre  of  the  southern  part  of  the  Ten'itory.  The  climate  is  milder  tlian  in  the 
mines,  and  resembles  that  of  Utah.  Boise  Basin  is  abont  30  miles  northeast 
from  Boise  City.  Its  length  is  from  15  to  18  miles,  and  breadth  from  6  to  8. 
It  contains  a  nnmber  of  towns  and  many  mining  districts,  and  is  the  most  popu- 
lous part  of  the  Territory.  The  present  population  is  estimated  to  be  about 
10,000.  Idaho  City,  the  largest  town,  wasrecently  burnt;  but  has  been  partially 
rebuilt.  It  contains  probably  4,000  inhabitants.  Central  City,  Placerville,  and 
Pioneer  are  well-built  mining  towns,  containing  about  1,000  inhabitants  each. 
Salmon  river  has  been  the  scene  of  two  wild  mining  excitements.  One  in  1862, 
at  Florence,  on  Meadow  creek,  where  8,000  or  9,000  miners  collected — to  leave 
in  as  short  time  as  they  assembled.  The  town  contains  at  present  about  200 
persons.  The  other  excitement  was  at  Lemhi  this  summer,  where  7,000  to  8,000 
miners  collected — to  scatter  as  suddenly,  except  some  800  or  900  who  bad  claims, 
or  who  could  not  get  away.  The  valley  of  the  Cleai-water  is  a  large  and  fertile 
agricnltnral  valley,  the  home  of  the  Nez  Perces  Indians.  Lewistown,  Oro 
l^no,  and  Elk  City  were  once  flourishing  places;  but  now  contain  only  a  small 
population.  Lewiston,  fi-om  its  situation  at  the  confluence  of  the  Cleaiivater 
and  Snake  rivers,  the  head  of  navigation,  must  in  time  become  a  place  of  import- 
ance.   Warren's  Diggings  have  a  considerable  mining  popuhition. 

The  portion  of  the  Territory  drained  by  Clark's  Fork  of  the  Columbia  has  a 
milder  climate  than  is  found  farther  south,  and  corresponds  to  the  Yocko  and 
Bitter  Root  valleys  in  Montana, 

Thoi-e  are  three  lakes  of  considerable  size  in  Idaho,  the  C<Eur  d'Aline,  about 
24  miles  long,  and'  2  or  3  wide,  very  irregular  in  form ;  the  Fen  d'Oreille,  a  ci^efr. 
cent-shaped  lake,  about  30  mloB  long,  aaid  5  broad ;  and  the  Boatman  about  the 
same  length,  and  6  miles  wide.  The  Pen  d'OreiUo  and  Clark's  Fork  are  practi- 
cable for  steamers  for  80  miles. 

The  discovery  of  the  Owyhee  mmes  led  to  the  building  of  Boonville,  Kuby, 
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and  Silver  cities.  Boonville  was  built  first,  and  depended  on  placer  mines }  it  is 
now  nearly  deserted.  Ruby  City  was  both  a  placer  and  vein  mining  town;  at 
present  it  is  supported  by  a  few  placer  and  quartz  mills,  neitlier  increasing  nor 
diminisbing  perceptibly  in  population.  Silver  Ci  ty  is  the  largest  town  in  Owylieo. 
It  is  a  pictureaqiie  village,  neatly  packed  away  among  the  mountains,  in  Joraan'a 
canon,  with  mines,  quartz  mills,  hotels,  stores,  dwellings,  school-honaesj  which 
serve  for  churches  oa  Sundays,  and  an  active  mining  population,  and  will  long 
bo  a  mining  town  of  importance. 


SECTION    II. 

MINES.— DISTRICTS  AND  SYSTEMS  OF  MIMING. 
The  mines  of  Idaho  occur  in  isolated  groups  separated  by  long  tracts  appar- 
ently barren  in  the  precious  metals.  They  may  be  divided  into  four  ^- 
tricts.  On  the  north  Oro  Pino  and  Elk  City;  then  east  and  west,  the  Salmon 
river,  the  Boise  basin,  and  Rooky  bar,  and  in  the  south  the  Owyhee  mines.  GEold 
was  discovered  in  this  Territory  on  the  banks  of  the  Pen  d'Orcille  river,  in  1852, 
by  a  French  Canadian,  but  not  in  paying  quantifies.  In  1860,  a  company  of 
prospectors  discovered  the  Oro  Fino  mines,  and  during  that  winter  25  men 
remained  there.  The  mines  at  Elk  City  were  soon  after  discovered.  In  the 
spring  of  1861  1,500  or  2,000  men  came  to  work  them.  Oro  Fino  creek  has 
paid  in  spots  for  a  distance  of  20  miles;  Rhodes  creek  and  Ganal  gulch  also 
proved  to  be  good  localities,  and  although  no  remarkably  rich  placera  were  found 
in  1861-'62  the  mines  paid  very  fairly.  Since  then  the  discoveryof  Boise  baan, 
Owyhee,  and  Montana  have  drawn  the  minera  from  this  district.  Except  at 
Wassen's  diggings,  very  little  is  done  in  this  part  of  the  country  at  present. 
When  wages  become  cheaper,  miners  may  rework  these  mines  to  advantage.* 
'Grovernor  D.  W.  Ballard,  in  his  auuual  meseuge  to  the  territorial  legislature  of  l8S6-'ff}, 


It  to  the  Pacific  or  Atlantic  Stales  ;  but  this  leeling  is  rapidljsubsidiug,  and  the 
abundant  suKCess  attending  both  mining  and  agricultural  pursuits  during  the  past  year  is  fast 
removing  the  prejudices  that  have  foruierly  esisted  ogainBt  Idaho  as  a  location  for  permanent 
residence. 

"The  most  relinble  information  on  the  subject  establishes  tbe  fact  that  the  yield' of  precious 
metals,  in  the  aggregate,  for  the  past  year  exceeds  that  of  any  pveeediog  year,  This,  in  con- 
nection with  the  fact  that  operaJions  in  gold  and  silver  quarts,  our  principal  source  of  mine- 
ral wealth,  are  as  yet  only  m  embryo,  is  a  source  of  ^ratiflcalion  to  every  one  concerned  in 
the  future  prosperity  of  the  Territory-  The  iodjee  nlready  opened  and  worked  uniformly 
p^-esent  indications  of  increasing  richness ;  In  not  a  single  Instance  have  there  been  indica- 
tions of  depreciation  in  tbe  deposits  of  mineral  wealli.  Only  a  small  proportion  of  the  gold 
and  silver  oearing  quarts  ledges  already  discovered  and  known  to  be  rich,  some  of  them 
almost  fabulooBly  so,  are  as  yet  being  worked.  From  obseirations  made  during  the  past 
summer  by  inlelllgent  and  scientific  genilemen,  the  conclusion  is  drawn  that  these  ledges, 
which  have  yielded  so  abundantly  during  the  picsent  year,  willnext  year  produce  still  greater 
prtiSts,  while  many  more  mill  be  succes^'ullj'  opened,  and  their  yield  be  lound  equally  abun- 

"Agrieultural  pursuits,  for  two  years  almost  totally  neglected,  have  been  prosecuted  during 
the  past  year  with  the  most  gratifying  results.  Many  hundreds  of  acres  in  the  Boise  valley 
and  other  localities  have  been  brought  under  cnlUvation,  and  it  is  cheering  to  learn  that  the 
yield  per  acre,  of  both  cereals  and  v^etables,  will  compare  favorably  with  the  yield  of  any 
other  locality  on  the  Pacific  const.  "Die  day  is  not  6ir  distant  w ben  bat  little,  if  any,  of  tbe 
productions  raised  on  the  Padfic  coast  wi)l  be  brought  over  the  Blue  mountains  for  the  sup- 
port of  the  people  of  Idaho  Territory.  Arraogenients  for  more  eifended  operations  in  both 
mining  and  agrienltaral  pnrsnita  are  already  in  piogress  for  the  ensuing  year.  The  amount 
of  land  cultivaled  this  year  mill  doubtless  be  more  than  doubled  next,  and  it  is  safe  to  esti- 
mate that  equal  success  will  attend  the  miuioi;  interests  of  tbe  country.     In  connection  withi 
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Salmon  Rivee. — In  tlie  fall  of  1861  some  prospectors  dia(;overed  the  minea 
at  riorenoe,  at  the  head  of  Meadow  ci-eek,  a  small  northerii  tiibutary  of  Salmon 
river.  The  situation  was  remarkable.  The  deposits  of  gold  were  in  a  marsh 
on  the  top  of  a  mountain,  in  the  centre  of  a  basin  called  Meadow  creek.  This 
singular  depression  is  nearly  oircnlar,  alwut  19  miles  in  diameter,  and  surrounded 
t)y  liigh  mountains,  except  an  opening  to  the  south.  The  mountain  on  which  the 
mines  are  situated  is  granite,  nearly  circular  at  its  base,  rising  irom  600  to  1,000 
feet,  and  about  four  inQes  across.  From  its  top  a  number  of  flat,  maishy  ravines 
ramify  in  every  dbection.  They  are  from  90  to  150  yards  wide,  and  filled  with 
peat  and  mack  to  deptlis  of  9  to  20  feet.  Under  this  was  a  stotum  of  rough 
unwashed  gravel,  which  had  evidently  never  been  much  movecl.  This  contained 
the  gold  and  was  very  rich,  the  best  parts  yielding  a  dollar  to  a  panful  of  gravel. 
Very  little  black  sand  was  visible.  A  careful  search  failed  to  result  in  the  dis- 
covery of  any  quartz  or  other  vein  at  the  head  of  the  richest  ravines.  About 
1,000  clfums  were  located  oa  this  mounts,  and  paid  largely  for  a  short  time. 
Suddenly,  however,  they  gave  out,  and  no  more  gold  was  found.  On  Meadow 
creek  the  plaoers  were  more  endming.  On  some  of  the  bars  of  Salmon  river  fair 
wages  were  made  by  the  miners,  at  me  lowest  stages  of  water  for  several  yeara, 
but,  unless  some  discoveries  should  be  made  hereatter,  miming  will  probably  never 
pay  peinnaiiently  in  this  part  of  the  Territory. 

A  variety  of  pine  grows  in  this  region  from  six  to  eight  inches  in  diameter  at 
the  ground,  with  a  height  of  60  to  70  feet.  So  dense  is  the  growth  that  it  is  diffi- 
cult for  a  horse  to  pass  between  the  trees,  which  are  nearly  of  the  same  height,  and 
present  the  appearance  of  a  iield  of  grain.  They  ai-e  remarkably  striught  and 
excellent  for  building  houses  or  timbering  mines.  The  winter  of  1861  was  very 
severe  in  Florence.  For  several  montlis  all  supplies  were  brought  from  the 
Mountain  House,  a  distance  of  11  miles,  on  the  backs  of  men  who  travelled  on 
snowshoes. 

Lemhi. — Last  fall  some  mines  were  found  on  branches  of  Salmon  river,  not  far 
fixtm  Fort  Lemhi.  Exaggerated  reports  of  their  richness  caused  quite  an  excite- 
ment. The  pi'obabilify  is  the  reports  were  circulated  for  the  purpose  of  selling 
claims.  It  is  said  one  claim  offered  for  sale  prospected  well  in  the  snow  above  the 
earth..  Accounts  are  conflicting  as  to  the  value  of  these  discoveries,  but  all  agree  that 
there  are  some  half-dtaen  claims  on  each  of  four  or  five  gulches  whioh  will  pay 
well.  Some  assert  that  these  are  all;  others  maintain  that  Lemhi  abounds  in 
extensive  placers  which  wUl  yield  $5  per  day  to  the  hand,  though  it  is  generally 
conceded  that  tlioy  will  not  justify  working  at  present,  except  in  a  few  of  the 


Boise  Basin  is  a  very  rich  placer  district,  well  timbered  with  forests  of  pine, 
and  well  supplied  with  water.  Mining  is  in  a  prosperous  condition  here;  the 
flumes  are  substantially  built.  Mid  .the  hydraulics  of  the  most  approved  construc- 
tion. These  mines  were  disoovei'ed  in  August,  1862,  by  a  party  from  Walla- 
"Walla,  under  the  direction  of  a  man  named  Grimes,  on  a  branch  of  Moore's  creek, 

the  agricultural  interests  of  the  Territory,  it 
fiu'inei:  ot  Boise  valley,  during  the  past  sum 
ful  re«ull8. 

"While  the  twoprmeipal  pursnils  of  onr  Territory,  mining  and  agricultnre,  have  thus  been 
prosecuted  with  efficient  eaevgy  and  saccess,  all  otlier  industrial  pnreuits  conseq^neut  upon 
them  have  been  correspondingly  remanerative,  and  it  is  believed  that  there  are  more  settled 
familie",  more  competant  busmesB  men,  more  aotive  aad  worthy  working  men,  such  as  con. 
stitute  the  bone  and  sinew  of  every  country,  novi'  in  our  midet  who  look  upon  Idaho  as  their 
tuture  home  than  there  ever  have  been  at  any  pcevioua  period. 

"The  idea  of  eixtravagant  speculation  is  giving  nay  to  patient  toil  and  ivell-regutated  econ- 
omy, and  judglDg  the  mtnre  by  the  past,  this  healthier  sentiiijent  on  the  part  of  the  people 
-Hill  s:raduH.l]y  increase  until  Idaho  vcili  abound  in  all  the  fixtures  and  elements  of  IV  well- 
established  and  properly  orgauiaed  community.  As  the  resources  of  the  country  are  more 
and  more  developed,  other  Drauches  of  industry,  hitherto  dovmanf,  will  doubtless  be  thrown 
open  for  the  active  anil  energetic  labor  of  the  couotry.  All  things  coiisidereil,  the  future  of 
Idaho  may  now  be  looked  upon  with  more  confidence  than  at  any  former  period  of  her  history." 
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not  far  from  Oentrevi'lle.*  In  a  few  dayg  after  the  discovery  Grimes  was  kffled 
by  the  Indians;  his  party  reti-eated  to  Walla-Walla,  where  they  pi-ocnred  re-en- 
forcements, and,  returning,  built  a  fort  about  four  miles  above  Centi-eville.  There 
they  remained  throngh  the  winter.  Soon  gold  wae  discovered  on  Granite  creek, 
Elk  creek,  and  Moore's  creek,  the  outlet  to  the  water  of  the  basin.  The  mines 
proving  exteitMvB  and  the  gold  evenly  distiibuted,  a  great  number  of  claims  were  ' 
epoedily  located,  and  they  p^d  well.  For  the  first  year  or  two  the  miners  did  a 
good  business.  Timber  and  water  being  abundant,  they  were  enabled  to  work  ; 
their  clMms  to  the  greatest  advantage.  The  conntiy  rock  is  granite,  and  the 
gravel  contmnjng  the  ^Id  has  but  little  qnartz,  sand  or  boulders  in  it.  Gen- 
erally the  quartz  veins  in  the  basin  are  soft ;  when  detached  and  washed  down 
a  short  distance  in  the  stream,  the  qnartz  is  finely  pulverized  and  the  gold  hber- 
ated.  In  mills  these  oi-es  are  omsbed  with  great  facility.  A  large  portion  of 
the  soil  is  stained  red  by  oxide  of  iron,  and  contains  a  small  amount  of  gold. 
The  beds  of  the  creeks  and  gulches  have  yielded  well,  and  have,  in  some  instances, 
been  worked  over  as  many  as  four  times.  Many  of  the  Streams  have  ancient 
beds  of  gi'avel,  doubtless  rich,  below  the  present  bods,-  On  the  sides  and  tops 
of  the  adjacent  hills  are  masses  of  clay  and  gravel  that  yield  handsomely.  In 
some  instances,  as  at  Placervillc,  the  miners  come  to  a  bed  of  clay,  which  has 

*  The  following  paiticalars  reiativa  to  tiie  discovery  of  the  Boise  and  other  rich  mines  in 
Idaho  Territory  are  derived  from  an  article  in  the  Idaho  Times  : 

"But  Utile  was  known  of  tbeexistiugweallhof  southern  Idaho  nntilmidBummer  of  1802. 
Even  Tim.  Goodeil,  the  old  pioneer  trapper  of  8nake  river  and  ils  ttihnlaries,  who  has,  per- 
haps, travelled  every  trail  in  wbatisDow  known  as  Boise,  Altaras,  and  Owyhee  counlaes,  was 
entirely  ignorant  of  the  existence  of  our  mineral  wealth  until  IS&i,  when  the  Srst  prospecting 
party  of  six  found  their  way  np  the  canuns  of  Moore's  and  Orimes'a  creeks.  When  prospeutiog 
at  a  point  aboat  Hix  miles  above  the  place  now  known  as  Honeer  City,  they  were  attadied  by 
Indians,  and  one  of  their  number  (Grimes)  instantly  killed.  After  hastily  bntyiug  his  remains 
they  left  the  country,  and  reached  Walia- Walla  in  the  mouth  of  August,  No  time  was  lost  in 
forming  a  company  of  53  men  to  return  with  them  and  more  thoroughly  prospect  the  country. 
Many  of  those  early  pioneers  are  still  with  ua  ;  amonc  them  we  might  mention  the  names  of 
J.  M  Moore,  John  Christie,  George  J.  Gilbert,  Mr.  logus,  James  Roache,  Green  and  Beaja- 
min  White,  R.  C.  Combs,  F.  Giberson,  William  Aria,  J.  B,  Fierce,  and  J.  F.  Guiseburry. 
Tha  party  arrived  at  the  forks  of  Grimes's  creek,  on  the  site  now  known  an  Pioneer  City, 


the  site  of  Ceotroville,  Messrs,  Muford,  Siandifer,  Callaway,  and  Thatcher  were  with  tbte 
party.  The  Utter  two  gentlemen  BtiU  reside  in  that  place.  A  great  deal  of  fault  was  louad 
with  the  action  of  the  first  party  in  the  number  and  size  of  the  claims  located,  hence  the  origi- 
nation of  the  name  of  Hog  'em  for  that  camp.  One  very  bright  morning  about  the  last  of 
October  several  of  the  Hog  'em  boys  took  a  stroll  over  the  divide  between  Grimes's  and  Elk 
creeks,  and  found  good  prospects  on  the  bar  on  which  Idaho  City  now  stands.  Returning 
to  their  camps  iu  great  baste,  and  not  wishing  Co  divulge  the  secret,  they  reported  having 
beat  ahasty  retreat  fi'om  some  huge  bears.  Ontbeneztday  they  returned,  with  several  others 
of  their  party  who  appreciated  the  bear  story,  and  insisted  on  the  naming  of  the  gulch  at 
the  upper  end  of  Main  Etreet  ticar  run,  by  whiiji  nitme  it  is  still  known.  The  mines  on. Granite 
creek  were  discovered  about  the  1st  of  December  by  the  Centreviile  party,  who  also  located 
the  site  of  Placervillc,  which  contained  about  six  cabins  partly  completed  on  the  14th  day  of 
that  month. 

"  In  the  month  of  June,  1863,  several  miners  found  Iheh  way  unto  the  north  fork  of  BoisS 
river,  now  known  as  Hocky  Bar,  in  Alturas  county.  The  first  ledges  discovered  in  this  camp 
wore  the  AdaElmore,  Idaho,  and  New  York,  which  class  among  the  best  ledges  in  that  camp. 

"  Owyhee  was  discovered  in  the  following  fall.  But  little  could  bo  said  to  the  public  respect- 
ing this  camp,8B  its  history  is  spread  wideand  far.  and  its  eiporta  of  bullion  amount  to  hundreds 
of  thousands  of  dollars  monfh^.  The  mining  camps  of  Yuba  and  Banner  districts  contain  a 
great  number  of  good  ledges.  Capiial  to  devekip  the  mines  and  mills  to  crush  the  ore  is  all  that 
IB  required  to  class  tbem  among  the  first  of  our  numerous  mining  ci 

"The  mines  of  southern  Idaho  were  more  speedily  populated  ant 

any  other  mining  country  ever  discovered  on  the  Pacihe  coast.     Or.,,  _,„„.  ..^^  — — 

first  party  arrived,  5,5U0  votes  were  poUed  within  the  limits  of  Idaho.  Since  that  time  il 
has  increased  and  decreased  as  is  usu^y  the  case,  on  account  of  the  fluctuation  of  our  popu. 
latio^" 


.ogle 
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been  mistaken  for  the  bed-rock.  On  sinking  a  shaft  throngh  it  a  rich  stratnm 
of  gi'avel  is  found.  Ditches  from  a  mile  to  seven  miles  in  length  Irnve  been  con- 
strjicted  in  the  baan ;  their  capacity  vaiying  from  300  to  3,000  inches,  costing 
from  $10,000  to  830,000.  Like  the  small  ditches  in  California,  they  have  paid 
the  cost  of  their  constriction  and  a  profit  to  their  owners.  Lai-ge  ditches  gen- 
erally entail  a  loss  to  their  projectors.  Where  a  large  amonnt  of  water  is  brought 
into  a  mining  district,  the  mines,  unless  very  extensive,  are  soon  exhaasteil. 
Sixty  to  80  cents  an  inob  are  the  rates  charged  hereforthe  use  of  water  for  24  hoars. 
In  some  of  the  hydraulic  olaiins  work  is  continued  day  and  night,  as  few  or  no 
companies  have  rraei-voirs.  "Where  lumber  is  so  abundant  the  creeks  and  gulches 
ought  generally  to  pay  to  flnme.  Want  of  fall  is  probably  the  re^on  why  many 
of  them  baVe  not  lieen  flumed;  By  the  nso  of  similar  machinery  to  that  recom- 
mended for  Alder  gulch,  in  Mojitana,  flnraing  could  be  rendered  profitable  in 
some  cases  where  it  is  not  now  nsecl.  Except  in  the  constiiiction  of  flumes, 
placer  operations  in  Boise  Ba^n  are  conducted  with  conaderable  skilL  Quartz 
mining  has  been  conducted  witli  different  degrees  of  skill,  and  with  varied  success. 
One  company  called  the  Elk  Hem  is  composed  of  four  miners,  who  all  work  in 
the  mill  and  mines,  giving  constant  personal  supervision  to  both,  and  although 
their  ore  is  not  richer  than  that  of  other  mines,  and  thfflr  mill  nowise  superior  to 
tlie  ordinary  mills  of  the  country,  their  enterprise  has  been  uniformly  succeeaful. 
The  Elk  Hem  is  a  small  vein  a  foot  to  eighteen  inches  in  thickness ;  the  mill 
in  the  same  ratio,  having  only  five  stamps.  This  correspondence  of  the  mill  to 
the  actual  resources  of  the  mines  is  doubtless  a  prominent  cause  of  success.  The 
best  yield  which  has  been  obtained  by  the  company  from  laige  amounts  of  ore 
is  SE40  per  ton,  which,  with  their  economical  management,  afloi-ds  a  good  profit. 
On  G-i-anite  creek  are  a  number  of  veins  witli  quarta  so  soft  that  two-thirds  of 
the  vein  stuff  can  be  washed  in  a  common  rocker  without  any  previous  crashing. 

The  Pioneer  miiie,  on  this  creek,  is  a  lai^e  vein  of  soft  quai'tz,  containing  sul- 
phnrets.  An  extensive  mill  is  neaily  completed  to  work  them.  If  it  shoulJ 
prove  capable  of  extracting  the  gold  it  will  be  a  very  important  success,  as  all 
gold-beaiing  veins  in  the  Torritoiy  will  ultimately  produce  this  ore.  The  Juniata, 
about  eight  miles  northeast  from  Idaho  City,  has  been  opened  to  the  depth  of 
829  feet.    This  is  probably  the  deepest  opening  in  the  basin. 

About  25  miles  northeast  from  Idalio  City  is  a  district  which  contains  many  veins 
said  to  be  rich  in  silver.  Specimens  from  there  am  very  prolific  in  hom  and 
ruby  silver,  with  occasional  paiticles  of  native  alver.  There  are  also  specimens 
containing  polybaisite  and  argentiterons  galena.  All  the  ores  contain  gold, 
■  These  vems  are  represented  as  being  large,  and  the  ores  well  diffused  through 
them.  They  are  situated  in  a  dense  forest,  and  are  accessible  only  by  a  pack  train. 
When  wagon  roads  arc  built  and  the  mines  proved,  it  will  probably  be  a  val- 
uable mining  district. 

EocKY  Bae. — Rocky  Bar,  on  the  Boise  river,  about  60  miles  from  Idaho  City, 
is  a  small,  compact  district,  with  many  veins  in  a  limited  compass.  It  has  been 
the  scene  of  several  entermlsi^  on  the  part  of  capitalists  from  the  eastern  States, 
who  purchased  mines  in  this  locality.  The  purohasers  assert  that  when  opened 
tlie  mines  did  not  prove  good ;  the  parties  who  sold  them  nlaintain  that  if  the 
afiairs  of  the  companies  had  been  well  msmaged  the  mines  would  have  been 
successful.  Neither  of  these  opinions  can  be  verified  by  practical  examples,  at 
present,  although  many  mills  have  been  built  and  large  sums  of  money  expended. 

Aii^iNTA  AND  Yuba  District. — No  district  in  the  Tenitory  is  more  favored 
in  respect  to  the  supply  of  wood  and  water  than  the  Middle  Boise,  or  as  it  is 
now  known,  the  Atlanta  and  Yuba,  situated  in  Alturas  county,  16  miles  north- 
east of'Eocky  Eai',  the  county  seat,  on  the  Middle  Boise  river,  at  the  jnnction  of 
the  Yuba,  This  district  embi-aces  the  countiy  lying  in  the  forks  of  the  two 
sti'eams  and  adjacent.  These  streams  aff#rd  magnificent  water  power  for  the 
propuiaon  of  machinery.    The  new  town  of  Atlanta  is  here  situated  on  a  gentle 
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slope  ia  tlie  valley  near  thy  Middle  Boise  liver.  Aloilg  the  baae  of  a  lofty  mouii- 
taia  called  Mount  Forayth,  bwst  forth  innumeralile  hot  and  boiling  springs, 
throwing  out  large  volumes  of  water,  which,  felling  into  the  river,  prevent  it  from 
fieezing  or  closing  with  ice  during  the  most  rigorona  winter.  In  this  district  is 
the  Atlanta  Ledge,  already  traced  for  miles  in  lengthy  and  from  15  to  35  feet  in 
width,  Seletvtea  OMts  from  this  lode  assay  as  high  as  $11,000  per  ton  in  silver. 
In  Some  places  it  is  equally  rich  in  gold.  The  Greenback  Mining  Company's 
mill,  located  at  Atlanta,  is  nm  by  water  power,  and  is  now  working  rock  from 
this  lode,  although  imperfectly,  from  want  of  proper  appliances  and  skill.  The 
result,  however,  is  very  satisfactoiy.  In  the  immediate  vicinity,  and  rrnming 
parallel  with  the  Atlanta,  are  other  lodes  which  are  thought  by  some  to  b»  quite 
equal,  both. in  extent  and  richness;  snoh,  for  instauee  as  the  John  Bascom  and 
Jessie  Benton,  the  Lusa,  the  Optimus,  the  Lenora  and  Silver  Moon,  the  Tahoma 
and  Greenback  on  the  Atlanta  or  northwest  side  of  the  mountain.  On  the  south 
or  Yuba  side  ai-e  the  North  Star  and  Hard  Times,  continuations  of  the  Atlanta, 
aad  the  Sophia  TVaoy.  Tor  working  the' three  last  named  there  is  an  excellent 
20-stamp  mill,  with  modem  improvements,  now  being  put  up  on  the  ground  by 
J.  H.  OT^eal  and  assodatee.  Here  also  are  the  MineiTa,  Olive  Branch  and 
Confidence  lodes,  all  of  which  give  pi-omise  of  value.  In  some  of  them  gold 
predominates,  in  others  silver.  There  are  other  claims  which  may,  when  fnithor 
developed,  prove  valuable;  but  as  little  work  has  yet  been  done  upon  them  no 
reliable  opinion  of  them  can  be  given.  Mr.  Graham,  in  co-operataon  mth  an  Eng- 
lish company,  has  a  20-stamp  mill  on  the  way  up  from  San  Francisco,  intended 
to  operate  in  this  district.  The  field  for  working  in  quartz,  and  for  exploration 
and  development  is  extensive,  llie  valley  through  which  runs  the  Middle  Boise 
river  is  four  miles  in  length  and  three  in  width,  and  surrounded  on  nearly  all 
sides  by  lofty,  roogh  and  craggy  mountains,  some  of  which  are  covered  with 
peipetual  snow.  With  the  exception  of  this  little  valley,  and  another  of  lesser 
size  on  the  Yuba  side  of  Quartz  mount^n,  the  whole  face  of  the  surrounding 
country  is  i-ough  and  mountainous,  so  that  the  building  of  roads  is  a  serious  undei'- 
tfiking,  and  the  want  of  them  a  great  drawback  to  die  development  of  the  dia- 
tiict.  It  is  only  within  the  past  year  th^  a  wagon  road  has  been  opened.  Here- 
tofore, all  fcight  had  to  be  transported  upon  pack  animals.  Fi'om  this  cause, 
less  has  been  done  in  this  camp,  and  it  has  attracted  l^s  attention  than  any 
otlier  of  equal  value  in  the  Territory.  But  now  that  it  has  become  partially 
accessible,  and  demonstrated  its  riohness  by  the  working  of  its  ores,  it  must  soon 
become  an  important  district.  The  lower  hills  in  the  vicinity  and  sun-oonding 
country  afford  fine  grazing  for  cattle,  horses  and  she^  nntil  the  snows  of  winter, 
which  generally  commence  in  December  and  last  uU  April.  About  20  miles 
southeast  runs  the  Soutli  Boise  river,  bordering  on  which  are  large  bodies  of 
bottom  and  table  lands,  level  and  rich,  well  suited  for  purposes  of  agriculture, 
Oats,  wheat  and  bailey  in  snficient  abnwlance  for  the  consumption  of  a  consid- 
erable population  can  be  pi-oduced  in  this  re^onl.  It  is  now  covered  with  a 
luxuriant  growth  of  grass,  from  which  thousands  of  tons  of  hay  may  be  cut.  The 
depredations  of  Indians  in  neighboring  districts,  the  mismanagement,  the  want 
of  skill  and  proper  knowledge  of  the  business,  and  the  incompetency  of  agents 
and  superintendents,  with  the  misapplication  of  capital,  have  done  mnch  to  retard 
the  development  of  the  Atlanta  mines.  The  rt^ions  north  and  west  offer  induce- 
ments for  exploration.* 

"The  climate  is  not  rigorous  even  to  the  GOth  parallel  of  north  latitude.  Lorin  Blodget  says : 
"To  the  region  bordering  on  the  northern  Pacific  the  finest  maritime  ^BidotiB  belong  through- 
out its  entire  entent,  and  no  part  of  the  west  of  Europe  exceeds  it  in  the  odvantages  of 
equalile  climot*,  ferUle  soil,  and  commercial  aecMsibilitj  of  the  coast.  The  western  slope 
ol  the  Koc>y  Mountain  syetem  may  be  included  as  a  part  of  this  maritime  region,  embracing 
an  immense  area  from  the  45tli  to  the  60tli  parallel,  and  five  degrees  of  longitude  in  width. 
The  cultivable  surface  of  this  district  cannot  be  much  less  than  300,000  siiuare.pjiles." 
(Climatology  of  the  United  States,  p.  53a.J  CjiOOQIC 
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Owyhee. — Gold  was  discovered  in  1863  by  a  party  nnder  tie  leadership  of  a 
man  namod  Jordan,  They  first  found  it  about  six  miles  below  Euby  City.  As 
the  mines  were  rich,  and  wood  and  water  abundant,  a  large  nnrnter  of  miners 
soon  collected,  and  built  BoonviUe,  Ruby  and  Silver  cities.  The  placers  paid 
well  for  about  two  years  ;  after  that  they  were  almost  entirely  auperseded  by 
vein  mining.  Most  of  the  mines  produce  both  silver  and  gold,  liough  these 
metals  I'ary  greatly  in  their  relative  proportion  in  different  mines.  In  the  Oro 
Fino  gold  predominates ;  in  the  Poorman,  silver.  The  placer  gold  is  so  alloyed 
with  silver  as  to  be  worth  but  $10  per  oimce.  West  and  northwest  ftoui  Silver 
City  is  a  vein  of  porphyry,  which  foi-ms  a  mountain  about  a  mile  and  a  half  lon^, 
half  a  mile  wide,  aiid  1,000  feet  liigt,  which  is  said  to  assay  $S  per  ton.  All 
the  gulohes  that  head  in  this  mountain  have  been  rich  in  gold ;  in  'Some,  hom- 
fdlver  has  been  found.  In  Owyhee  are  two  systems  of  veins.  One  has  a  strilie 
nearly  north  and  south,  with  a  dip  almost  vertical.  To  this  system  belong  the 
Pooiman  and  Whiskey  veins,  with  silver  predominating.  They  are  piwhably 
older  than  the  veins  of  theotlier  system,  but  it  has  not  been  conclusively  proved. 
The  gold-bearing  system  of  veins  lias  a  strilce  northwest  and  southeast,  and  a 
dip  to  the  northeast.  To  this  belongs  the  Oro  Fino,  and  many  others  in  which 
gold  predominates. 

Oeo  Fino. — The  Oro  Fino  is  one  of  the  most  productive  mines  in  Idaho. 
The  Vein  is  large  and  well  defined,  and  the  gold  generally  ditfused  through  the 
vein-stone.  It  was  discovered  in  following  up  a  placer  deposit  to  the  vein,  on 
eacli  side  of  the  ridges  in  which  it  is  wtuated.  The  first  work  done  upon  it  as  a 
(Itiartz.minc  was  by  Mporo  and  Fogus,  who  took  a  large  amount  of  ore  from  ncfu: 
the  surface,  which  paid  handsomely.  Becoming  involved  in  other  enterprises, 
tliey  failed,  under  a  heavy  indebtedness  to  their  workmen.  By  an  amuigement 
with  other  a'editors  tlie  workmen  tw>k  the  mine,  agreeing  to  pay  a  certain  pro- 
portion of  the  proceeds,  Moore  &  Fogus  left  it  in  bad  condition  for  working, 
and  the  men  who  undertook  to  work  it  had  but  limited  means.  By  perseverance, 
however,  they  paid  olf  the  debt;  then  opened  the  mine  deeper  than  it  had  been 
opened  before,  and  found  a  great  increase  in  its  richness.  The  company  is  known 
as  the  "Oro  Fino  and  Motning  Star."  A  recent  crushing  of  80  tons  yielded 
$160  to  the  ton;  and  it  is  probably  now  paying  tlie  owners  a  good  profit.  At 
a  meeting  of  the  stockholders  held  on  the  17tli  of  September  last,  an  elaborate 
report-  of  the  mine  was  presented,  from  whioli  the  following  is  extiTictevl . 

Worlc  was  commenced  in  tlie  mine  April  SSth ;  BJnce  wljich  lime  two  shafts  havn  been 
Btiuk  of  02  and  67  feet  respectively ;  lii;M  tons  of  ore  have  bpen  taken  out.  nnJ  ap  to  the 
ISth  insisut  ^,i:50  tons  had  been  cTuahed,  which  yielded  ^4,193.  The  totnl  aaiount  of 
OxpendttUTes  in  woikiug  tlie  mfne.  iiicluiJing  repairs,  in'jiueutul  cxpensfs,  &c.,  amounted  to 
$45,508,  b^sii^es  other  iiabitiCieH  amounting  to  $\2,4^S,  from  whicn  must  be  dcducied  about 
tS,fiO(l,  value  of  euppliea  on  liand  neeeasaiy  for  Bupplyiug'  the  mill,  auch  ss  fuel,  quickeil- 
ver,  oils,  acids,  &e.,  including  7,01)1)  pounds  of  shoes  and.dies.  T  he  company  by-hiwa  wete 
revised  and  amended ;  one  amendment  allows  the  trustees  to  expend,  foe  (bo  benefit  of  the 
company,  any  sum  under  but  not  esceeding  $100,000,  instead  of  ft  15,0(]0  aa  heretofofo. 
All<^ttier,  the  affaira  of  the  company  are  in  a  very  healthy  slate.  Ihey  are  now  ready  to 
slope  out  and  woik  a  new  level  of  70  feet,  and  conseqaently  they  will  take  out  mftcli  larger 
quantitiw!  of  ore  than  before.  A  elean-up  from  70  tons  of  ore  last  Saturday  yielded  f  10,Si7, 
and  to-morrow  thev  wiil  probably  clean  up  nearly  as  much,  which,  added  to  the  amount 
above  reported,  will  make  an  aggregate  yield  of  above  $75,000  since  the  aSth  day  of  April, 
leaving  abont  ^5,000  in  the  treasury,  with  everythibg  in  good  condition  for  future  working. 

It  is  singular  that  so  few  mines  are  owned  and  worked  by  companies  of 
eperative  miners,  especially  when  we  see  how  successful  such  companies  usually 
are.  Nearly  all  placer  mines  aa*  worked  by  such  companies,  but  when  a  miner 
works  a  quartz  vein  he  considei's  himself  relieved  from  manual  labor.  The  popu- 
lar belief  that  "  a  mill  is  requii'ed  to  wort  a  mine"  has  had  much  to  do  in  pre- 
venting companies  of  miners  from  working  quartz  mines.  In  allextensive  mining 
districts  where  mills  are  numerous,  miners  can  sell  their  ore  for  all  it  is  worth. 
Men  who  make  mOling  their  business  can  manage  it  better  than  those  wlio 
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are  both  miners  and  mill-men.     We  see  tlie  beginning  of  this  system  in  Cali- 
fornia, where  the  concentrated  snlphnrets  are  sold. 

PooEMAN. — As  this  mine  ia,  in  its  location,  adverse  titles,  legal  difficulties, 
and  local  chara«lerjetics,  peculiar,  it  will  be  described  somewhat  at  length.  The 
Poonnan,  or  Hays  &  Ray  mine,  was  discovered  in  the  summer  of  1865,  at  or 
near  what  is  now  called  the  Discovery  shaft,  about  900  or  1,000  feet  south  from 
the  rich  chimney.  The  ore  at  this  point  was  good,  though  not  rich,  and  the  vein 
somewhat  small.  While  the  discoverers  were  developing  their  viens,  a  pros- 
pector named  Peck  found  some  vety  rieh  float-rock  about  1,000  feet  south  of 
their  shaft,  and  out  of  sight  from  its  entrance.  By  a  small  amount  of  digging 
he  reached  the  vein,  which  he  carefully  covered  over  with  earth.  Gathering  up 
and  secreting  every  rich  piece  of  float  he  could  find,  he  went  where  the  discov- 
erers of  the  Hays  &  Ray  were  at  work,  and  after  "  talking  round,"  asked  them 
where  their  claim  was  located,  and  how  far  it  extended  in  each  direction.  They 
showed  him  their  boundaries,  and  walked  directly  over  the  ^lot  where  Peck  had 
buried  the  vein,  and  snch  a  distance  beyoiid  that  he  was  convinced  their  claim 
embraced  tlie  rich  ground.  Peck  continned  to  prospect  in  that  vicinity,  and 
cautiously  commenced  negotiations  for  the  purchase  of  the  mine,  Not  being  sat- 
isfied with  their  figures,  and  there  being  few  or  no  prospectors  in  the  neighbor- 
hood, he  left  for  a  few  days,  thinking  his  absence  would  cause  the  oivnera  to 
come  down  in  their  price.  Before  he  returned,  another  company  of  prospectors 
foimd  the  same  spot  discovered  hy  Peck,  called  it  the  Poorman,  and  took  out  silver 
ore  of  great  richness.  Hays  &  Ray  claimed  the  ground,  but  as  their  vein  was 
hot  uncovered  or  traced  to  the  new  opening,  the  Poorman  company  refused  to 
leave,  and  as  the  Hays  &  Ray  party  had  no  money  to  pay  for  provisions  or  tools 
while  they  were  tracing  the  vein,  they  gave  Pock  a  shareinit  lor  tracing  it  from 
their  opening  into  the  Poorman.  The  Poorman  pai-ty,  seeing  that  they  would 
become  involved  in  litigation,  associated  their  company  with  some  capitalists  con- 
nected with  the  Oregon  Steam  Navigation  Company,  and  about  the  same  time 
'or  shortly  before  erected  a  fort  at  their  mine,  called  "  Port  Baker,"  bnilt  of  logs, 
with  portholes  and  other  means  of  defence  usual  in  such  cases.  The  Hays  & 
Ray  party  had  their  work  so  nearly  completed  that  they  could  commence  suit, 
but  could  not  give  the  necessary  bonds.  Acting  by  the  advice  of  Peck,  they 
gave  a  portion  of  their  interest  to  the  New  York  and  Owyhee  Company,  the  lat- 
ter guai-anteoing  to  carry  the  suit  to  a  decision.  Before  trial  a  compromise  was 
efiected,  the  New  York  and  Owyhee  party  getting  the  larger  share.  The  Poor- 
man,  at  the  start,  had  the  great  advantage  of,  possession  of  the  paying  part  of 
the  mine.  The  strike  of  the  veinis  nearly  due  north  and  south ;  the  dip  at  the 
surface  was  to  the  west,  but  at  the  depth  of  about  150  feet  it  changed  to  ttie  east, 
which  is  probably  the  permanent  dip.  The  Silver  Cord  which  is  supposed  to  be 
on  the  same  vein,  at  a-deptli  of  near  1,000  feet  below  the  Poorman,  has  also  the 
same  dip,  A  change  takes  place  in  the  ehaimiter  of  the  ore,  as  ia  usual  when 
the  dip  (iianges,  A  large  amount  of  unnecessary  work  has  been  done  on  this 
mine;  one  shaft  sunk  near  the  office  would  have  been  all  that  was  necessary  ; 
but  when  claims  are  in  litigation  much  useless  work  must  be  done  to  prove  iden- 
tity of  vein.  The  vein-staff  is  soft;  a  great  portion  being  a  silicious  clay  that 
will  dissolve  in  water.  Ordinarily  a  mill  will  crush  two  tons  to  the  stamp  in  24 
hours.  It  shows  considerable  free  gold.  The  sulphuret  ores  are  decomposed 
except  where  found  in  large  masses.  At  the  depth  of  near  250  feet  the  greater 
part  of  the  silver  is  in  the  foim  of  a  chloride.  About  100  feet  from  the  surfaee 
a  body  of  ore  showing  partially  the  planes  and  angles  of  a  crystal  of  raby  silver 
was  found,  which  weighed  over  500  pounds.  Upon  being  fractured  it  showed 
through  the  mass  a  umfoim  crystalline  stratum.  There  is  probably  no  seaind 
example  of  a  similaa-  mass  of  crystaUine  light-red  ruby  silver  ore  being  taken 
from  any  mine.  A  piece  of  thit,  boulder  was  sent  to  the  Paris  Exposition  this  year 
and  received  a  premium  of  a  gold  medal.     Chloride  of  silver,  or  hom-alveu  is    r 
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found  in  pure  maKSCS,  witli  crystals  of  reinartable  size  and  beauty.  It  is  said  sheets 
of  this  ore  wei'e  found  more  than  a  foot  square  and  the  sixteentli  of  an  incli  in 
thickness,  some  weighing  .many  poinds.  Black  snlpliuretB  of  silver,  or  silver 
glance,  is  common  in  the  mine  ;  also  palybasite.  The  ahove  enumerates  the  ores 
of  the  mine,  but  it  contains  also  small  amonnts  of  the  various  silver-bearing 
minerals  usually  found  in  rich  silver  mines.  These  are  generally  more  interest- 
ing to  the  mineralogist  thaa  useful  to  the  metaHurgist,  by  reason  of  their  small 
quantities. 

It  is  impossible  to  estimate  with  acoiiracy  the  amount  of  bullion  obtained 
from  the  earliest  workings  of  the  mine.  For  a  period  of  three  months,  from 
July  23,  1866,  to  October  23,  we  have  a  full  account  of  its  operations.  The 
previous  work  on  the  mines,  pending  the  litigation,  had  exposed  large  bodies  of 
ore,  but  the  working  ijarties  were  enjoined  from  removing  theni.  The  following 
statement  from  the  ofiicial  report  of  Mr.  W.  D.  Walbridgo,  the  special  agent  of 
the  company,  gives  a  clear  idea  of  the  operations  of  the  company  and  the  results 
obtained : 

Our  first  armngement  of  working  the  ore  produced  was  with  the  New  York  and  Oro  Fino 
mill  acid  oar  own  mill,  at  the  agreed  price  of  $40  per  ton  for  eacli  mill.  Subseqaentlj  we 
found  that  we  wore  producing  from  our  north  sluift  considerable  ore  of  a  poorer  qaality, 
which  wa.did  not  require  at  the  two  mills  above  named,  »3  they  were  fully  emplojM  upon 
the  richer  silver  ore.  We  therefore  made  an  arrangement  with  the  Jackson  mill  to  work 
what  we  might  require  of  that  third-claaa  ore  for  $w  per  ton.  Subsequently  to  this,  having 
more  second-class  ore  than  the  first-named  two  mills  conld  work,  end  to  secure  tbe  use  of  a 
boistlng  engine  to  work  our  north  shaft,  we  made  an  armngemeot  with  the  Ainsworth  Mill 
Company  to  use  their  engine,  by  agreeing  to  give  their  mill  all  our  surplus  ore  to  Work  upon 
the  Bttme  terms  as  waa  paid  the  othera.  We  were  enabled  So  produce  ore  enough  to  supply 
all  the  mills  named,  and,  bv  the  several  arrangements  made,  were  enabled  to  produce  a 
much  larger  amount  of  buflion  than  we  could  have  otherwise  done,  the  great  rnHJority  of 
our  ores  being  too  rich  for  any  of  the  mills  Id  work  properly,  tind  keep  nearly  up  to  their 
TOsp^cUve  stamping  capacity. 

We  continued  to  work  the  mine  until  October  93,  being  a  period  of  three  months  from  the 
time  it  was  opened.  During  tins  time  we  mined  about  ]5  tons  of  trrst-class  selecteil  ore, 
which  we  determined  to  box  up  and  ship  to  Hew  York,  with  the  view  of  its  being  reduced 
by  the  smelting  process  to  increase  its  yield,  we  calculating  that  the  cost  of  tianspcrtiug  the 
ore  would  Dot  be  any  more,  if  as  much,  as  it  was  costing  us  to  realize  upon  onr  bullion  pro- 
duced in  Owyhee.  The  result  has  proved  that  we  have  lost  nothing  on  the  transportatmn, 
and  have  clearly  gained,  by  getting  a  much  lai^r  product  in  Newark  by  the  smeltiog  pro- 
cess than  we  could  have  got  in  our  mills  ;  tbe  cost  of  smelting  at  Newark,  by  Messrs.  Bal- 
bach,  Dieffenbacb  &  Company,  being  $100  pet  l«n  iu  gold  ;  and,  as  near  as  we  can  estimate, 
tbe  product  in  bullion  will  be  about  $4,000pet  ton  in  gold;  this  ia.upou  the  ground  and  dried 
ore.  Aside  fium  that,  and  from  which  the  foregoing  15  tons  of  rich  ore  waa  selected,  we 
mined  S,38'^£  l<ins  second  and  third-class  ore,  which  was  crushed  and  worked  at  the  four 
milts  named — 

Producing,  in  refined  bullion $546,691  59 

Deduct  total  cost  of  mining,  hauling,  milling,  melting,  assaying,  and  refining, 

with  revenue  tax,  as  per  statement  marked  A,  annexed  hcretc 150,410  39 

Making  net  proceeds 390,251  SO 

To  which  will  be  added  avails  of  rich  ore  now  being  reduced  at  Newark. 
This  amount  bas  been  appropriated  as  follows : 

Keiuibursed  our  company  for  expenditure  on  Hays  and  Kay  ledge $30,000  00 

Eeimbuxsed  our  company  for  cost  of  interest  in  Hays  and  Kay  ledge 31,000  00 

Paid  our  company  from  second  pmteods  of  mine , 100,000  00 

Paid  P.F.Bradford,  per  agreement 130,000  00 

Total  payments  on  account  of  compromise !i9l,  001)  00 

Leaving  for  distrihatiou,  pro  rata,  199,351  SO. 

The  fate  date  at  which  the  settleioeut  with  Mr,  Bradford  was  effected,  with  the  seeming 
necessity  of  working  the  mine  sharply  and  vigavously  to  secure  as  large  a  result  as  poseible 
before  the  time  agreed  upon  to  close  ihe  mine,  Novemher  I,  placed  us  at  much  disadvanlage 
as  regards  costs  of  working  and  expenses,  so  that  the  expenses  last  fall  should  not  be  con- 
sidered as  any  criterion  for  the  future. 

At  the  company's  mill  we  crushed  830  tons  of  Poorman  ore  in  a  period  of  78  weeli-days. 
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averaging  about  !  li  tons  for  esmli  working  day.  This  was  all  wc  eonU  amalgamate  In  onr 
pans,  due  partly  to  a  want  of  quicksilver,  and  partly  to  the  very  lonp;  time  required  lo  work 
Buch  very  rich  silvsr  ore.  The  want  of  qnlckailver  can  be  easily  and  cheaply  remedied 
another  year;  but  even  then  our  pans  can  hardly  more  than  amalgamate  in  94  hours  what  10 
of  our  stamps  can  crtisb  in  I'j  to  14  hoars,  which  is  barely  more.than  one-foarth  our  stamp- 
ing capacity.  Therefore  the  mjU  needs  mere  amalgamatiau  pans,  by  which  much  move  rock 
can  be  worked,  an<l  more  of  the  stamping  force  kept  employed.  We  received  for  crushing 
the  880  tons  of  ore,  as  per  statement  A.  ^35,200,  which  somewhat  more  than  paid  the  cost ; 
but  if  we  had  hod  ten  more  pans  we  could  have  worked  nearly  or  qnile  three  timea  the 
quantity  at  very  little  more  a^regate  expense.  In  other  words,  while  it  cost  ns  nearly  {35 
per  ton  ut  crnsh,  ia  the  siven  time,  t:80  tous  of  ore,  with  sufficient  amalgamating  capacity 
and  quicksilver,  oni  mili  could  work  3,S00  to  3,400  tons  of  ore,  at  a  cost  of  (Itj  to  $^  per 
ton,  and  perbaps  loss.  I  would,  therefore,  recommend  you  to  provide  tbe  mill  auotiiec 
season  with  plenty  of  quicksilver,  and  about  10  more  approved  pans,  with  the  necessary 
sopuratora,  to  properly  and  cheaply  work  the  Poorman  ere.  Quicksilver  is  always  wanted, 
because  it  is  always  wasdng  by  use,  Tbe  pang,  with  necessary  macMuery  put  up,  will  cost 
alraut  820,000  in  gold.  , 

Foreseeing,  in  July  last,,  the  necessity  and  importance  of  saving  the  tailings  from  almost 
any  gold  and  silver  ore,  and  especially  jrom  the  Poorman  ore,  I  ordered  a  substantial  stone 
wall  built  around  our  tiuling  yard,  sufficient  to  hold  securely  against  flood  about  I,l!IOU  tarn. 
Tbe  cost  was  about  $4,000,  and  it  now  contains  the  tailings  from  the  830  t«ns  of  ore  worked 
in  our  milt,  wtiich  assay  about  $^  per  ton.  Tbe  tailings  produced  at  the  Ainswortb  and 
Oio  Pino  mills  belonging  to  us  are  safely  cared  for,  and  assay  about  the  same.  Those  from 
the  lackson  mill  were  lost,  being  of  but  little  value. 

Believing  additional  settlers  in  our  mill  would  enable  us  to  save  more  sulpburets,  and 
cat(.h  some  quicksilver  and  amalgam,  and,  as  our  amalgamating  floor  was  very  small,  I 
deteimmed  to  build  on  tbe  north  side  of  the  mill  a  one-skirj  addition,  to  give  us  more  floor 
room  room  for  tbre«  settlers  and  one  Knox  pan  for  cleaning  amalgam,  a  store-room  for 
chemicals  and  a  small  room  for  assaying.  This  cost  about  $6,000,  answers  every  purpose 
It  was  bUiIt  for  very  well,  and,  I  believe,  will  pay  its  cost  in  saving,  besides  being  a  very 

As  I  looked  upon  the  question  of  fuel  as  one  which  would  in  the  future  enter  largely  into 
the  cest  of  working  ores,  I  aimed  to  buy  all  I  could  during  tbe  fall,  at  low  prices,  and  left 
orders  with  Mr.  Peck  to  contract  for  cutting  upon  our  laud,  and  land  near  the  mill,  at  low 
rates.  We  had,  therefore,  on  hand,  at  ana  near  the  mill,  on  January  31,  1,118  cords  of 
wooJ,  which  had  cost  $7,360  63.  About  600  cords  of  this  is  piled  up  near  the  mill,  con- 
venient for  use ;  the  balance  is  at  different  points  within  one  mile  ;  all  of  it  is  so  scattered 
as  to  be  in  little  danger  from  Are.  To  be  forehanded  in  our  supply  will,  I  believe,  enable  us 
to  avail  ourselves  of  opportaniliea  to  get  all  we  may  need  cheaply  for  sOme  years. 

Not  knowing  Chat  working  Foorman  ore  would  require  so  Urge  an  amount  of  quicksilver 
as  was  proved  to  be  the  case,  we  found  ouraelves  with  a  very  short  supply,  though  for  ordi- 
nary use  we  had  sufficient.  I  was  therefore  compelled  to  send  to  Portland,  Oregon,  and  San 
*Fraiicisco  for  over  100  flasks  to  come  up  by  stages,  at  a  cost  of  fi]  15  per  pound  delivered  at 
our  mill.  I  also  purchased  wherever  I  could  in  town,  some  of  which  cost  ns  $1  40  per 
pound;  but  with  all  I  could  get  we  hod  barely  enough  for  effertive  use  on  the  oro  ive 
worked.  The  need  of  ft  full  supply  was  partly  the  cause  of  the  small  quanljty  of  rock 
manipulated  in  our  own  mill.  We  now  have  on  band  137J  fiaslie  of  quicksilver,  say  10,936 
pounds,  valued  at  80  cents  per  pound,  or  $8,786  80.  I  wonid  recommend  tbe  purchase  this 
spring  of  as  much  more,  to  go  out  by  slow  freight,  which  will  cost  from  79  to  75  cenM, 
delivered  at  our  mill. 

We  bad  but  one  retort,  which  unfortunately  gave  v/aj  within  two  weeks  after  we  com- 
menced working  Poorman  ore,  so  we  had  to  rent  and  use  those  of  our  neighbors,  roquiring 
us  to  carry  our  amalgam  a  distance  averaging  neatly  one  mile,  and  our  bullion  the  some, 
and  to  keep  a  double  force  to  retort  the  amalgam,  working  night  and  day,  being  the  only 
way  we  conld  keep  our  small  supply  of  quicksilver  at  all  in  hand.  I  at  once  ordered  two 
new  retorts  from  San  Francisco,  hot  they  were  so  large  and  unwieldy  that  thoy  had  to  come 
by  slow  freight  via  Portland,  Oregon,  and  did  not  reach  ns  until  too  late  to  be  of  service.  I 
calculate  the  loss  to  the  company  from  the  breaking  of  that  lotoit,  and  having  to  replace  it, 
at  fully  (4,000.  The  cost  ot  new  ones  delivered  at  our  mill  would  not  exceed  $350  each  ;  I 
would  therefore  recommend  that  you  provide  against  the  recurrence  of  such  a  loss. 

Prior  to  the  adjustment  of  tbe  Poorman  controversy.  I  secured  1,000  feet  by  location,  and 
260  feet  by  purchase,  of  a  newly-discoveted  ledge  lying  upon  Florida  mouu tain,  opposite 
our  mill,  at  a  cost  of  8S,  103  50,  The  1,000  feet  is  so  much  undivided  in  a  claim  of  |l,400, 
the  balauce  is  undivided  in  the  adjoining  claim. 

In  addition  to  tbe  property  enumeriUed  in  statement  marked  B  is  the  company's  mill  prop- 
erty, which  consists  of  one  SC-stamp  mill,  with  10  Wheeler's  patent  pans;  Ave  separators; 
three  settlers;  one  Knox  pan;  one  office;  one  boarding-house;  one  bam;  one  blacksmith 
shop ;  one  retort  house :  one  temporary  carpenter's  shop,  all  very  good  for  tbe  several  pur- 
poses used,  tbe  office  affording  sleeping  room  for  two,  aitd  an  addition  to  the  bam  affording     > 
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storage  room  for  iron  and  tools.  The  boardinft-houae  having  heretofore  boon  tbecnlj  aceom. 
inodatiou  of  that  kioil,  as  well  for  officers  and  millmea,  and  such  guests  as  we  found  it  to 
the  company's  ioterest  to  lodge,  (which,  for  several  reasons,  is  in  mj  opinion  inconvenient,) 
I  would  reeouitneud  the  bnilding  of  a  moderate  house  cf  sufficient  capacity  to  accommodafe 
a  fewpersone,  independent  of  the  general  boarding-house. 

The  Poorman  mine  forms  at  present  the  chief  valtie  of  the  company's  investment.    The 
Hew  York  and  Owyhee  Company  now  owns  1,142^  feet  undivided  in  1,(!00  of  this  mine. 

Smnmaiy  of  accounts  from  wine  looks,  Felt  uat;/  1, 1867,  fin  gM.) 
EXPP^D^^)RB'^ 
Construction  account— cost  of  null  JtJ47,631  63 

Legal  expcutes  44,575  OB 

Mining  cost  39,045  31 

Expenw  account  32,  il6  00 

LaBoracDunt  7,3.^4  41 

Interest  account  6, 347  JO 

8267, 029  51 

Ff  oodlaads  and  ledger, 
Noondaj  le^ge  5^  S9r  fil 

Eureka  ledge  g  974  59 

Stamper  ledge  2,m  hO 

Woodland  and  mill  site  1,635  00 

_  ,  ,  .  '- 12,600  70 

Houses  and  lots  2  44j  75 

Supplies  aciount  IsiaOS  31 

Wood  account  7^360  62 

T,  „.  .  „  26, 110  5S 

Bullionaccount— amount  sect  to  New  iork  133,942  28 

Drafts  on  Cu^mus  and  Oro  Fino  Compajuefl 5,704  09 

iaS),646  97 

Due  the  company. 

Cash  in  agent's  hands S^giS  og 

Bills  and  debts  receivable 7  49(1  (jg 

'- 9,814  12 

455,  201  88 
RECEIPTS. 

Drafts  on  treasurer $278,760  85. 

Poorman  mine 166  888  33 

Due  by  the  company. 
Bills  and  debts  pajahle g  553  70 

455,201  88 

Trial  balance  (if  tU  looks  qf  the  N'ew  York  and  Ow-yltee  Gold  mid  Silver 
Company,  March,  1867. 

EkPtNOITOKES 

Real  estate-cost  of  mine  |1  050, 000  00 

Minmg  account  |^78  760  8/ 

Lxehango  account  J37  22i  bl 

Espenso  account  2b  063  45 

Interest  au,ount  20  mi  62 

Insurance  on  mill  j  4^^  qq 

„  _      .  „      ,  J  454, 305  53 

Mays  and  Kaj  ledge  account  g7  332  gg 

Due  the  company. 

Cash  in  treasurer's  hands 7  ggg  gj 

Debts  receivable .' , '///_      ao'oss  33 

'■ — ^^ 27, 289  94 


oyGoo'^lc 
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Capital  stock,  amount  paid  in.  $1 
Stouk  account,  proceeds  of  sale  of  "  oOO  sha  et 

Bullion  account,  realized  in  go  d  glA)  D4''  28 

Premiam  on  ditto  (]4  70 1  IJ 

W.  D.  Walbridge,  agent,  realiapd  i  goH  (ram  ore  in  part  4  112  0 

Premmm  m  gold  trom  ore  in  part.-,.  1,«88  10 

Dae  by  the  company. 

Bonds ^ 50,000  00 

DebtspayaWe J3,781  84 

OutBtaoding  draft '    150  00 


3,931  81 
],6]8,9f>8  €3 


A. — Besult  qf  Foorman  mine  /row 

Julp  19  to  Mvember  1,  1866. 

NameQfniiJl. 

Tons 

"lion. 

Refined  b°I 

VbIiib  of 

per  urn. 

^...^ 

i 

166,3M25 

116,753  91 

2^586  71 

Si 

264  05 

(10<i50  3acl'»,baL2 

N^v'.&OwyhBeMm.! 

sSd. 

546,69159 

Whole  amowaf  of  rock  produced  and  sent  to  mills. 

New  York  and  Oro  Rno  Gold  and  Silver  Mining  Company — accounted  for 
New  York  and  Oro  Fino  Gold  and  Silver  Mining  Company — not  accounted 

Ainsworth  Milling  Company,  as  above 

Jackson  Mill  Company,  as  above 

New  York  and  Owyhee  Gold  and  Silver  Mining  Company,  as  above 


Total  to 


Total  cost  of  hauling J7,I88 


Cost  of  milline  30aj  tons  at  Ainsworth  mil! $13,170  47 

Cost  of  milling  75I)J  tons  at  Hew  York  and  Oro  Fino  mill 30,030  00 

XJost  of  milling  369J  tons  at  JacksoQ  mill 11,082  07 

Cost  of  milling  880  tons  at  New  York  and  On-yhee  Gold  and  Silver  Milling  Co.     35, 200  00 
Cost  of  milling 204  tins  at  New  Icrk  and  Oro  Fino  mill  (balance)  830  00 

10  j02  54 


Total  c. 


t  of  millmg 


Total  expenses  at  mme  fir  labor  supplies  lumber  timber  &o    lew  profit  c 

money,  §13,286  99 
Cost  of  refining  and  assaymg  bullion 
Internal  revenue  tax   m  gold 
Net  proceeds  of  S,38iS  tons  of  rock  crashed 
Value  of  bullion  per  ounce  lefined — Jackson  mill 
Value  of  bullion  per  ounce  refined — Amsw  nrlh  mill 
Value  of  bullion  per  ounce  refined — New  Tioik  and  Oro  Pino  mill 
Value  of  bullion  pet  ounce  refined — New  York  and  Owyhee  mill 
Average  yield  of  all  rock  cru-ihed 
Hft  yield  of  all  roek  eru-hed  per  ton 
All  charges  for  mining  milhng   &c    pn  ton 


$35  707  74 

7  2'SO  01 

2  <W1  78 

33no  251  20 

r  44 11 

I  87  53 

1  74  38 
1  72  81 


Jb  07         I 

,oogIc 
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The  net  yield  of  the  ores  from  this  mine  is  wonderful,  and  is  due  mniiily  to 
their  richness.  A  large  amount  is  left  in  the  tailings.  The  managers  are  per- 
feotly  aware  of  this,  for  at  the  company's  mill,  by  a  well  arranged  system  of 
reaei-voirs,  all  the  tailings  are  saved,  so  that  when  the  water  leaves  the  last  reser- 
voir it  ia  clear  and  can  be  naed  over  again.  This  mill  is  well  eonstraoted  and 
conveniently  arraDged.  The  ore  is  crushed  wet  and  is  amalgamated  in  pans. 
This  collects  the  free  gold,  the  silver  from  the  chloride  of  silver,  and  a  portion 
frdm  the  silver  glance;  but  the  gojd  from  the  sulphurets,  and  neai'ly  all  the  silver 
in  combination  with  sulphur,  remain  iu  the  tailings.  It  would  probably  be 
unwise  to  remove  the  present  mill,  but  in  case  of  building  a  new  oue  it  would 
be  advisable  to  have  it  as  neai-  the  mine  as  practicable.  Last  year  the  eost 
of  hauling  from  the  mine  to  the  mill  was  $6  50  per  ton,  a  very  heavy  and 
unnecessary  expense.  The  Pooiman  vein  shows  but  few  marks  of  movement  on 
its  wall^  as  might  be  inferred  from  its  nearly  vertical  position.  It  is  probable 
that  no  faults  of  great  extent  will  be  met  in  working  it.  Tlie  vein  in  the  widest 
parts  is  three  feet  or  more,  bat  its  average  thickness,  from  the  shaft  of  Hays  and 
Eay,  {as  shown  in  the  lower  tunnel,)  for  a  distance  of  1,100  feet  north,'  is  not 
over  a  foot.  Near  the  southern  end  of  this  tunnel  is  evidence  of  another  chim- 
ney, not  so  rich,  however,  as  that  in  the  Poorman  shaft.  Doubtless  many  more 
may  be  found.  These,  however,  are  the  only  chiumeys  yet  developed.  The 
great  richness  of  this  vein  has  caused  its  examination  by  many  speculative  men 
who  never  saw  a  mine  before,  and  who  considered  that  each  vein  exhibited 
something  miraculous.  But  nature  operates  by  unchanging  laws,  and  if  these 
gentlemen  had  examined  other  mines  they  would  have  found  the  same  forces 
producing  the  same  effects,  and  have  saved  themselves  the  trouble  of  inventing 
useless  and  ridiculous  theories. 

FuNT  DiSTKiCT. — Flint"  distiict  is  situated  aboutniijo  miles  south  fi-om  Silver 
City.  It  has  a  number  of  very  promising  sOver-bearing  veins,  all  containing 
nearly  the  same  varieties  of  ore.  Polybaaite,  antimonial  silver,  and  santhacone 
are  the  principal  varieties.  All  these  require  roasting  before  they  can  bo  reduced 
by  amalgamation.  A  mill  with  two  small  furnaces  has  been  recently  erected. 
The  yield  of  the  ore  has  been  very  satisfactory.  The  Rising  Star  has  been  well 
developed.  It  is  a  regular  vein  about  10  feet  thick,  and  containsa  large  amount 
of  antimonial  silver  and  some  gold.  This  is  a  very  busy  mining  camp,  thickly 
peopled  with  miners  and  all  at  work.  The  Iowa  and  Idaho  mill,  with  a  capa- 
city of  15  tons  per  da^,  is  nearly  completed.  This  mill  is  intended  to  work  by 
roasting  and  amalgamation.  In  theory  the  plan  is  correct,  Tho  mechanic^ 
arrangements,  either  as  they  are  or  with  some  modiiicatious,  will  probably  be 
successful.  The  altitude  of  Fhnt  district  is  1,000  or  1,500  feet  less  than  that  of 
Silver  City,  and  the  ohmate  is  milder, '  Owyhee,  being  the  most  southern  minmg 
region'in  Idaho,  will  receive  more  directly  the  benefits  aiiang  from  the  con- 
struction of  the  Central  Pacific  railroad,  which,  it  is  claimed,  will  be  only  90 
miles  in  a  direct  line  from  Silver  City,  Placer  and  vein  tinstone  have  been  found 
near  Silver  City,  The  placer  tin  was  in  small  quantities.  Only  tl  lee  veins 
oontaining  this  metal  have  been  found.  Whether  the  mines  when  opened  will 
prove  valnable  is  uncertain,  but  their  appearance  encourages  a  tnil 

Climate. — TTie  climate  of  Idaho  is  greatly  diversified  bj  the  altitude  In 
the  mines,  which  are  generally  high  up  in  the  moimtains,  tho  temperature  is  of 
coui"se  much  colder  than  in  the  valleys.  The  following  memoianda  by  M  M 
Chipmaii,  of  Idaho,  wore  kindly  fumislied  by  the  observer.  1  uU  thenntmetn 
cal  tables  by  the  samo  ob^rver  were  destroyed  by  fire  : 

Copy  of  wealher  memoranda, 

Idaho  City    My  lbb7 
On  the  mnraing  of  the  12th  Decemher,  1865,  the  mercury  of  Fah  ouhc    t>  th  ro  ometer 
stood  ot  &"  lielow  zero.     December  19th,  at  half  past  1   o'clock  a.  m    at  l&   lei  w  zero 
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inerature  grew  miWer  immediately  afterwards,  and  Ihe  merctiry  stood  at  6°  b 

ibruaiy  14,  1867. — Tbe  merenrj  stood  at  5°  below  zero  at  7  o'clock  a.  m.,  and  a 
iv  at  10  p.  IT 


a^ 


below  a1 

Pebruary  15,  1867.-5°  below  zero  at  7  o'clock  a, 

Februaiy  16,  1867.-3°  below  zero  at  7  o'clock  a.  m. 

The  foreg-oing^  memorandom  shows  the  coldest  periods  of  the  winters  of  1865-'66  at  this 
place.  During  tbe  mouth  of  January  I  do  not  thtuk  the  mercury  fell  below  zero.  The 
greatest  depth  of  suow  during  that  winter  occurred  about  the  1st  of  January,  at  which  time 
It  waa  three  itet  Cwp  around  tbia  city,  but  much  deeper  on  the  surrouuding  heights. 

April  20,  1867.— Ihave  had  a  fire  in  myroomthis  spiing  throngbout  eyery  day  to  this 
date,  with  the  exception  of  one  which  was  so  warm  as  to  render  H  unnecessary. 

The  winter  of  1866-'67  wa.9  milder  than  any  eiperieuced  since  the  Eettlement  of  this 
(Boise)  basin  until  March,  which  was  acoldor  month  than  either  of  the  three  preceding,  and 
colder  than  any  preceding  March  known  hy  the  present  popnTation. 

March  13,  1S67. — The  mercury  stood  at  13"  below  aero  at  7  o'clock  a.m. 

March  13,  1867.— 17°  below  zero  at  7  o'clock  a.  m. 

The  days  mentioned  were  by  eeveral  degrees  the  coldest  during  the  winter,  although  there 
were  a  few  other  days  at  about  the  same  time  during  which,  in  the  latter  part  of  the  night  and 
the  early  part  of  the  morning,  the  mercury  ranged  at  from  1°  to  6"  below  aero.  Dunng  the 
three  winter  months  proper  the  mercury  rarely  fell  as  low  aa  zero.        M.  M,  CBIFUMi. 

QuAETZ  Mills. — Tlie  following  table  of  qnartz  inille  and  water  ditcliea  in 
Idaio,  omitting  names  of  owners  on  account  of  the  frequent  changes  of  owner- 
ship, is  from  Langley's  Pacific  Coast  Directory.  The  increase  in  number  dining 
the  past  year  (1867)  has  been  comparatively  small.  Notices  of  the  new  mUls, 
constructed  or  in  progress,  and  of  tBe  ditches,  are  given  in  the  descriptions  of 
the  diatricte : 


Table  of  quartz  milts,  vnth  their  lecatum,  name,  to. 

t,  date  of  erection,  numher 

of  stamps.  Sic. 

Name  of  mill. 

„„„.. 

0... 

11 

^S 

ii 

1 

-«'■'■—* 

.1^. 

ID 
25 

SMsm. 
'.'.do'." 

■■■■-■*> 

g«- 

..dif"!l 

E««  cou^fj. 

Water, 

'.ao'.'.'. 

5 

0»i<J«Bm«,. 

ao 

■   s 

10 
10 

Stanm- 

75,000 

130,000 

100,000 

10,000 

.jooi^le 
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Water  ditches,  with  the  location,  source  of  water,  length,  S^.,  of  eacli. 


=.„..,.-. 

.......... 

Mlleain 
leagtli. 

« «™^. 

BuenaVlBWBar 

Prospecting-  por  Mines. — All  miners  are  prospectors  to  a  certsun  extent,  but 
in  all  mining  communities  on  tte  Padfic  slope  there  is  a  class  whose  sole  busi- 
ness is  to  prospect  for  new  mines.  By  long  expeiience  tliese  men  acquire  a 
degree  of  s&Ul  that  appeai-s  like  instinct.  Asfaras  they  can  seeamountaintliey 
can  determine  with  great  acom'acy  the  probabilities  of  its  containing  metals  of 
valae.  If  the  bills  are  smooth  and  the  points  are  rounded  off,  placer  gold  may 
be  found,  but  not  where  the  hills  ai*  bare  rock  with  sharp  angular  projections. 
If  there  is  granite,  slate,  porphyiy,  or  limestone,  metalliferous  veins  may  be  found, 
but  if  the  rocks  are  volcanic  it  is  useless  to  look  for  anything  valuable  where  it 
prevails  exclusively.  The  color  of  the  earth  is  also  an  important  consideration ; 
over  a  metalliferous  vein  there  is  usually  a  etiip  of  the  earth,  about  the  width 
of  the  vein,  different  in  color  fi'om  the  surrounding  earth. 

The  outfit  for  either  quartz  or  placer  prospecting  is  the  same,  except  a  differ- 
ence in  tools.  Sometimes  a  single  man  goes,  but  usually  from  §  to  12  men  go 
in  a  company ;  the  latter  number  only  in  a  hostile  Indian  country, 

Each  man  has  a  Baddlehoree,  and  every  two  or  three  men  a  pacbhorse  for  the 
purpose  of  carrying  their  provisions,  cooking  utensils,  mining  tools,  and  blankete. 
In  very  stormy  weather  a  tent  is  sometimes  added  to  the  outfit. 

Coolting  nt«nsi!s  consist  of  a  camp  kettle,  coffee  pot,  frying  pan,  tin  cups,  and 
knives.  The  food  is  bacon,  beans,  self-rising  fl.our,  sugar,  and  coffee.  These, 
with  a  Colt's  revolver,  Henry  rifle,  or  a  double-ban'olled  shot-gun,  constitute  the 
armament. 

A  properly  organized  party  will  sabsist  for  months  at  a  time,  and  traverse  a 
country  hundreds  of  miles  in  extent  without  ii-esh  supplies. 

For  placer  prospecting  the  tools  are  a  pick,  pan,  shovel,  and  axe.  For  quartz 
or  vein  prospecting,  a  palepick,  {a  pick  at  one  end  and  a  hammer  at  the  other,) 
shovel,  horn  spoon,  iron  mortar,  magnet  and  eyeglass,  a  few  vials  of  acids, 
ammonia  and  solution  of  salt,  and  some  mattrassos  and  test-  tubes.  When  the 
prospectoi-  can  use  the  blowpipe  he  always  carries  it,  with  a  few  reagents.  The 
use  of  the  pick  and  shovel  is  too  weD  known  to  require  description.  The  mor- 
tar is  used  to  reduce  the  rook  or  ore  to  a  flue  powder,  whici.  is  worked  in  tlio 
horn  spoon  to  test  it  for  gold.  Very  minute  particles  of  gold  can  be  detected  in 
this  manner,  especially  where  a  magnifying  glass  is  used.  The  eyeglass  is  also 
useful  to  examine  pieces  of  rook. 

If  the  rook  is  suspebted  to  contiun  silver,  it  is  heated  in  a  fire  to  as  high  a 
degree  as  the  means  in  a  wild  country  will  admit,  and  if  very  rich  the  silver 
meits  and  tonus  globules,  which  adhere  to  the  rock  when  cold.  This  test  is 
not  very  certain,  as  lead  and  antimony  behave  in  the  same  manner  and  are  gen- 
erally associated  with  silver,  so  that  tlie  presence  of  one  is  a  strong  indication 
of  the  others.     Another  method  is  to  pulverize  a  portion  of  the  rock,  boil  it  in 
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a  matttass  with  nitvio  &ad,  and  allow  it  to  settle.  To  a  portion  of  the  clear 
liquov  in  a  test  tube  an  equal  portion  of  a  strong  solution  of  common  salt  is 
added.  If  the  rook  contains  silver  not  in  the  form  of  a  chloride,  a  white  precipi- 
tate is  thrown  down,  which  an  exposore  to  the  light  for  a;  few  hours  changes  to  a 
purple,  and  in  process  of  time  tame  black.  Other  metals,  aa  lead,  antimony, 
and  zinc,  form  a  whitfl  precipitate,  but  it  does  not  change  its  color  by  exposure 
to  light.  If  the  rock  contains  copper,  a  portion  of  the  solution  witli  twice  the 
amount  of  ammonia  added  turns  a  deep  blue.  By  these  means  the  presence  of 
gold,  silver,  copper,  and  lead  can  be -determined,  which,  with  tin  and  quicksil- 
ver, constitute  the  list  of  valuable  metals  on  the  Pa<afio  slope.  The  blowpipe, 
■with  a  delicate  pair  of  scales  and  the  requisite  reagent,  will  determine  any  known 
niineval,  so  that  with  some  little  experience  any  compoand  of  the  valuable  metals 
can  be  eamly  identified. 

After  a  party  in  search  of  placer  mines  anivee  in  a  district  reported  to  be  rich 
and  where  the  appearances  are  favorable,  they  select  a  camping  ground  near  some 
spring  or  stream  of  water  where  tlieir  horses  can  get  gi"asa,  and  proceed  to  explore 
the  countiy.  Smooth,  well-rounded  hills  and  beds  of  gravel,  either  near  a  stream 
or  on  the  side  or  top  of  a  hill,  are  good  indications ;  also  quai1;z  veins  and  boul- 
ders. The  dirt  fi-om  the  top  of  the  etu'th  is  tiied  by  washing  in  a  pan.  If  it 
prospects  well  the  discovery  is  made,  but  if  it  shows  nothing,  or  too  small  an 
amount  to  pay,  a  pit  is  sunk  down  until  a  change  is  observed  in  the  color  or 
consistency  of  the  gravel,  or  until  .the  bed  i-ock  is  reached.  On  the  bars  of 
streams  the  sand  and  gravel  near  the  surface  are  finer  and  lighter  than  further  down, 
the  gold  corresponding;  the  greatest  deposit  being  on  and  in  the  bed  rock  near 
its  surface.  In  lull  diggings  sometimes  for  the  depth  of  70  feet  the  gold  is  found 
about  equally  distributed  the  whole  distance.  If  gold  is  tband  in  sufficient 
quantifies  a  district  is  organized  and  a  town  springs  up.  But  if  after  the  sink- 
ing of  pits  nosatisfectwy  prospect  is  found,  the  party  move  on. 

Prospectors  often  move  too  soon.  When  gold  is  found  even  in  small  amounts, 
the  pits  ought  to  be  sunk  to  the  bed  rock  before  it  is  abandoned.  Frequently 
a  body  of  hard  clay  or  cement  is  taken  for  the  bed  rock,  not  only  in  prospecting 
bat  in  working,  as  at  Oarpentter'a  bar  in  Montana.  Some  skill  is  required  to 
select  the  best  place  to  sink  a  pit.  In  most  gulches  a  skilful  prospector  can 
select  points  in  whioU  if  no  gold  is  found  it  is  almost  certain  that  there  is  none 
in  it.  The  best  points  are  where  a  ridge  of  rock  extends  across  the  channel  of 
the  stream  and  where  the  gi-avel  is  shallow.  If  a  place  can  be  found  where  the 
gravel  and  soil  are  not  more  than  two  feet  deep  and  the  bed  rook  is  rough,  and 
on  a  thorough  prospect  entirely  across  the  channel  no  gold  is  discovered,  it  is 
exceedingly  probable  that  none  exists  in  that  gulch,  or  at  least  near  that  portion 
of  it.  In  prospecting  foi-  bar  claims  the  most  favorable  points  are  where  the 
stream  now  makes  a  bend  where  it  formerly  ran  across.  What  are  called  "  hill 
diggings"  are  beds  of  gravel  deposited  by  ancient  streams  when  the  general 
level  of  the  countiy  was  higher  tlian  at  present.  They  are  often  found  under 
solidified  streams  of  lava,  as  under  Table  mountMn  in  California. 

Peraeverance  ia  a  cardinal  virtue  in  a  prospector.  Many  mines  are  said  to  be 
discovered  by  accident,  aa  in  Alder  creek,  where  the  prospectors  sank  a  pit,  but 
the  prospects  appearing  too  small  the  pai-ty  concluded  to  abandon  it  except  one, 
who  said  he  would  try  ''  one  panful  of  dirt  more."  The  result  was  the  discov- 
ery of  the  richest  mines  in  Montana.  At  Florence,  in  Idaho,  a  man  left  in 
ciimp  while  the  rest  of  the  party  were  away  prospecting,  aaw  some  gravel  on 
the  root  of  a  tree  in  a  swamp.  Trying  a  panful  he  discovered  what  ia  known 
as  the  Salmon  River  mines. 

Skill  and  experience  are  absolutely  essential  in  this  branch  of  mining.  Any 
mountain  not  volcanic  is  liable  to  conttun  valuable  metalliferous  veins.  They 
arc  found  in  rough  and  high  mountain  clifls,  but  apparently  not  as  abundantly 
as  in  those  with  smooth  outlines.     Quartz  prospectors  follow  the  foot  of  i^moun^d  ]q 

(_^ 
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tain  range  and  examine  the  aand  and  grave!  in  tlie  hmls  of  streams.  These 
bods  are  generally  dry  in  summer,  wMcli  renders  examination  comparatively 
easy.  If  the  gravel  consists  of  granite,  or  elate  with  quartz  pebhles,  they  fol- 
low up  the  stream,  breaking  open  every  piece  of  quartz  to  see  if  it  contains  any- 
thing valuable.  As  they  ascend  the  quartz  is  more  abundant  and  the  pieces 
becottie  larger  until  reaching  a  certain  point,  where  no  more  is  found  in  the  bed 
of  the  stream.  This  shows  that  the  vein  is  not  above  hut  in  the  sides  of  the 
stream,  which  are  now  carefully  examined. 

The  vein  generally  crops  to  the  surface  and  is  easily  found.  But  when  it  is 
covered  with  soil,  trenches  are  run  through  it  down  to  the  bed  rock,  at  right 
angles  to  the  supposed  course  of  the  vein.  This  is  not  done  unless  the  quaila 
fragments,  called  "  float  quartz,"  are  rich  in  some  valuable  metal. 

Often,  though  many  veins  are  found  in  one  locality,  each  sending  down  lai^ 
quantities  of  float  qnartz,  perhaps  only  one  of  them  has  rich  float.  Here  judg- 
ment .is  required  to  distingoiah  between  the  different  varieties  of  float  quartz  and 
veins  with  quartz  almost  exactly  alike.  The  skill  of  some  prospectors  is  won- 
derful in  determining  the  existence  and  locality  of  small  veins  covered  deep 
under  the  soil,  whose  float  quartz  is  neai'ly  identical  with  that  from  a  larger  vein 
close  above  it. 

,In  California  nearly  all  the  gold-bearing  veins  are  quartz,  and  the  prospectors 
liardly  ever  prospect  for  anything  else ;  but  gold  is  found  in  paying  quantities  in 
slate,  as  at  the  Harpending  mines,  near  Fulaom,  and  the  Oro  mine,  in  Bear  val- 
ley. In  Colorado  it  is  found  in  feldspar,  as  at  the  Gregory,  Bates,  and  Bobtail ; 
and  in  Idaho  in  porphyry,  as  in  the  mountains  west  from  Silver  City. 

Geheeal  Remaeks  on  Pkoting  and  Working  Mines. — Vein  mining  for 
the  precious -metals  will  be  the  principal  source  from  which  they  will  be  obtained 
in  the  future.  The  product  of  placer  mines  will  grow  less  and  finally  cease, 
but  the  product  from  vein  mining  will  increase  for  an  indefinite  period.  If  the 
miners  on  the  Pacific  slope  could  have  the  benefit  of  each  other's  experience, 
how  many  millions  it  would  save  iuinually !  This  not  being  possible  without 
the  aid  of  a  national  school  of  mines,  as  recommended  elsewhere  in  this  report, 
a  few  suggestions  derived  from  experience  concerning  the  opening  and  working 
of  mines  may  not  be  inappropridte  in  view  of  tlie  undeveloped  wealth  of  Idaho 
and  Montana.  Rules  of  extensive  applicatiofl  must  be  very  general  in  their 
character,  and  as  the  conditions  undei'  which  each  mine  is  womed  necessarily 
vwy,  no  general  rule  will  exactly  apply  to  every  particular  case.  General  niles 
guai'd  agMnst  loss  in  mining,  while  particular  rules  increase  the  profits.*  The 
bist  quartz  mining  in  OalifoiTiia  was  by  Mexicans  in  1849-'50.  TTiey  intro- 
duce<l  the  arrastra,  and  by  carefully  assorting  the  oi-es  containing  fine  gold  from 
the  surface,  obtained  by  this  slow  method  very  satisfactory  results.  The  Amer- 
icans, seeing  these  results,  ptit  up  large  mills  capable  of  crushing  vast  quanti- 
ties, expecting  to  get  profits  in  the  ratio  of  the  amount  oniEhed.  Not  being 
properly  assorted,  much  of  the  rock  which  they  crushed  was  nearly  barren,  and 
their  machinery,  though  very  costly,  failed  to  extract  the  gold  which,  the  ore 
contained.  Hearlj  all  these  enterprises  resulted  in  a  loss  to  the  projeetora,  and 
for  a  numbei-  of  years  quarts  mining  was  in  great  disfavor  in  California.  A  few 
miners  continued  to  work  and  experiment  until  they  were  successful,  and  quartz 
mining  gradually  increased  in  productivene^  until  it  has  become  one  of  the 
most  important  interests  in  the  State. 

*  An  acqn^ntance  with  the  general  results  collected  and  classified  ^)J  geology  must  be  oar 
first  ({aide  in  the  invesligntion  of  mines.  This  enables  the  observer  to  judge  whpther  aoj' 
paTtJcnUr  district  shoald,  from  the  nature  aod  anaaecmeut  of  its  rocks,  be  suscepUble  of 
including  within  its  bosom  beds  of  workable  ores.  It  indiofties,  also,  to  a  certain  decree, 
what  eubatances  may  probably  be  met  nithin  a  given  series  of  rocks,  and  what  locality  these 
substances  will  preferably  affecl.  For  want  ot  a  knowledge  of  these  facts  many  persons 
have  gone  blindlj'  iut»  researches  equally  absurd  and  ruinous.     (Ure's  Dictionary.) 
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Tlie  same  ohangoa  wore  oljBervod  in  tlie  silvor-bcaiing  vcina  in  Neva^.  First, 
a  season  of  discoveiy  and  esdtement,  followed  by  wild  speculation  and  exti-av- 
agant  expendltare ;  nest  a  time  of  (lisappointment  and  distrust,  and  tliis  by  a 
general  season  of  prosperity  and  profit  to  all  weU-conducted  enterprises.  The 
same  changes  are  taking  place  in  Colorado,  Montana,  .and  Idaho,  with  scarcely 
any  variations,  except  sncn  as  are  induced  by  local  causes.  It  Is  desirable  ti> 
Icnow  the  causes  that  aet  injuriously  in  one  locality,  so  that  they  can  be  avoided 
in  another.  The  conditions  under  which  mines  are  ivorked  are  nearly  similar 
on  the  whole  Pacific  slope,  and  a  mode  of  working  that  is  very  defective  in  one 
locality  must  be  objectionable  in  all  others  which  it  closely  resembles,  and  a 
mode  of  working  that  experience  has  proved  to  be  best  in  a  given  district,  with 
slight  modifications,  will  be  adapted  to  other  districts  containing  siniilar  eondi- 
tiona.  These  principles  underlie  all  business  transactions,  and  cannot  be  violated 
with  impunity.  One  of  the  fundamental  errors  in  mining  is  to  make  a  filse  esti- 
mate of  the  value  of  the  mine,  the  amount  and  richness  of  the  ores,  and  the  cost 
of  extracting  them.  The  richest  mining  districts  contain  many  veins  that  will 
not  pay  to  work,  and  great  care  is  reqnired  to  know  whether  i  vein  will  pay  for 
working  or  not.  Locality  is  very  impoi-tont :  if  a  vein  be  situated  in  a  loige 
mining  community  where  labor  and  materials  are  cheap  and  abundant,  tho  coat 
of  working  will  be  greatly  less  than  in  new  and  unsettled  districts,  whore  the 
pionoora  must  take  all  supplies  with  them,  or  where  (i-eights  aie  high  oi  T;ood 
and  water  very  scarce  as  in  a  sterile  region.  In  old  and  extensive  mining  districts 
tho  cost  of  opening  a  mine,  extracting  the  ore  and  reducing  it,  can  be  quite  accu- 
rately determined,  and  its  value  known  by  such  extensive  workings  as  admit  of 
no  serious  mistake,  espe<aal!y  when  it  is  known  what  vaiieties  of  ore  can  be  profit- 
ably reduced  by  the  methods  of  reduction  practised  in  tho  district.  In  new 
districts,  unless  lights  are  very  low,  mines  of  gold  and  silver  only  will  pay  to 
work,  and  they  must  be  so  rich  and  lai^  that  there  is  no  question  of  the  quantity 
and  quality  of  their  ores.  If  a  vein  produces  rich  ore,  thenext  point  to  ascertain  is 
its  size,  and  what  quantity  of  ore  it  will  yield.  First,  thickness ;  if  a  vein  is  not 
four  inches  or  more  in  tmokness  its  valno  is  very  doubtful,  unless  remarkably 
rich.  Very  rarely  a  vein  is  discovered  like  the  Oro,  in  Bear  valley,  Mariposa 
county,  CaJifomia,  which  was  not  more  than  two  inches  thick,  but  paid  wonder- 
fully for  a  short  time,  and  then  gave  out.  No  confidence  can  bo  placed  in  the 
extent  of  such  small  veins,  for  the  extent  of  a  vein  is  usually  in  the  ratio  of  its 
thickness.  In  working  a  vem  the  minoi-  must  make  an  opening  three  feet  wide 
to  allow  room  forwovking,  and  thi»  space  must  be  excavated  whether  it  contiiins 
ore  or  not.  Veins  a*e  nearly  always  softer  than  their  walls,  and  can  be  excar 
vated  for  much  less  cost  than  the  same  amount  of  wall  rock.  In  the  three-feet 
vein  nothing  but  ore  is  taken  out,  hut  in  a  four-inch  vein  only  one-ninth  is  oi-o, 
and  in  the  most  favorable  circumstances  the  ore  from  the  small  veins  costs  nine 
times  a-s  much  for  mining  as  the  larger,  and  owing  to  the  hardness  of  tho  wall 
rock,  it  may  be  20  times  more.  A  two-teet  vein  sometimes  i-cqnires  heavy  tim- 
bering, but  may  be  worked  nearly  as  cheap  as  a  thi'ee-feet  one,  for  the  worthless 
rock  that  must  be  broken  can  be  used  to  secmrtj  the  mine  instead  of  timber.  This 
is  done  in  larger  veins,  as  all  contain  baiTen  portions  which  are  used  to  support 
the  mine,  and  nothing  requires  more  skill  in  mining  than  to  leave  the  ban'cn  por- 
tion, and  excavate  that  which  will  pay.  The  shafts  and  drifts  in  a  small  vein  must  , 
be  the  same  as  in  a  large  one,  aJid  thepumpsandhoistingmachinenearlvor  quite 
as  costly.  It  is  a  general  rule  that  the  lai-ger  the  vein,  other  things  being  equal, 
tlie  lees  the  cost  per  ton  for  extracting  the  ore.  For  instance,  Quail  Hill,  No.  1 
mine,  in  Calavei-as  county,  Califomia.  Here  the  workmen  o9ered,  after  the  mine 
was  opened,  to  deliver  the  ore  at  the  mouth  of  tlie  vein  for  SO  cents  per  ton. 
This  vein  is  from  70  to  80  feet  thick,  and  well  opened.  The  thickness  of  a  vein 
cannot ,  be  known  until  it  has  been  opened  to  a  considerable  depth,  and  traced 
on  the  surface  lor  tho  length  of  the  claim,  or  as  fai'  as  it  can  be  fcHowed.^r 
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Ti-aciiig  on  the  surface  is  more  cheaply  done  than  sinlsing,  and  more  likoly  to 
intersect  any  "chimneys"  of  ore  that  may  exist  in  the  veins.  Extent  at  tlie 
surface  is  commonly  in  ratio  of  depth.  Where  veins  come  to  an  end  they  usually 
split  into  a  number  of  email  seams,  which  disappear  as  they  are  followed,  but 
when  only  one  seam  is  foond  the  vein  generally  continues.  It  is  important  to 
know  the  character  of  the  vein,  whether  it  is  regular  or  inegular  in  size  and 
richnee?,  whether  it  is  full  of  "horns"  or  afflicted  with  "faults."  Generally  tlie 
greater  portion  of  the  ore  is  found  in  what  are  called  "chimneys"  or  "chutes" 
as  in  the  Conistock,  which  is  rich  for  some  hundreds  of  feet  in  length,  and  then 
for  as  great  or  greater  distance  is  barren.  Chimneys  seldom  descend  at  I'ight 
angles  to  the  strike  of  the  vein,  but  dip  lengthwise  in  it,  and  sometime  leave 
one  claim  and  extend  into  another.  In  estimating  the  amount  of  vein  stuff  in  a 
vein,  it  is  safe  to  allow  14  cubic  feet  to  the  ton,  as  it  is  found  in  the  vein;  this 
is  more  than  the  formula  in  the  books  allows,  but  it  works  well  in  practice.  Thus, 
if  a  vein  is  traced  for  1,000  feet,  and  shows  an  average  thickness  of  one  foot, 
1,000  feet  deep  will  give  70,000  tons  of  vein  stuff.  Tew  veins  of  this  size  pay 
to  follow  so  deep,  and  one-half  of  tliis  amount  of  vein-stuff  or  35,000  tons  is  all 
that  can  be  relied  on.  These  calculations  in  veins  tliat  are  opened  are  of  great 
value  in  estimating  the  available  ore  on  hand,  bnt  in  unopened  mines  they  only 
give  a  vague  idea  of  what  might  be  in  them  under  the  most  favorable  oircum- 
stancfes.  In  former  times,  2,000  feet  was  about  the  working  deptli  of  the  b^t 
mines;  but  in  the  future,  owing  to  improved  methods  of  woi^ing,  the  same  class 
of  mines  will  be  worked  to  a  greater  depth.'  Some  veins  get  thicker  as  they 
are  followed  down;  others  get  thinner  and  finally  disappeai'.  Generally  they 
are  more  liable  to  decrease  than  to  increase  in  value.  The  improvements  of  the 
pi-esent  time  in  mining  machinery  render  the  working  of  a  mine  much  more  vapid 
than  formei'Iy,  and  as  much  ore  can  be  taken  from  amine  in  20  years  as  in  300 
when  the  ore  was  carried  on  the  backs  of  men  up  rode  ladder's  out  of  the  mine. 
By  this  rapid  method  mines  can  be  worked  at  much  less  cost  than  when  the 
work  is  done  veiy  slowly;  thus  a  mine  that  contains  400,000  tons  of  ore,  at  100 
tons  per  day,  will  be  exhausted  in  about  15  years,  but  at  8  or  10  tons  per  day  it 
will  require  150  years,  and  the  cost  of  keeping  the  water  out  and  repairing  the 
Ijmbering  yi  the  shafts  and  drifts  would  give  a  good  profit  on  any  moderate  sized 
mining  enterprise.  Neither  could  the  ancient  miners  extract  such  vast  masses  of 
ore  as  are  taken  out  of  the  Comstock,  without  leaving  a  large  portion  in  the  form 
of  pillars  to  support  the  walla.  Probably  no  mine  was  ever  worked  under  the 
same  diffioulUes  as  rapidly  and  efficiently  as  the  Comstock.  ■  The  great  loss  has 
been  in  the  treatment  of  the  ores.  If  a  vein  is  in  a  favorable  locality  for  work- 
ing, has  ore  of  sufficient  richness  to  pay  when  worked  in  quantity,  has  the  proper 
thickness,  and  is  traced  on  the  surface  the  requisite  distance,  is  opened  in  depth 
so  as  to  show  a  body  of  ore,  and  has  the  same  sb-ike,  dip,  and  general  appeai'- 
ance  of  other  good  veins  in  that  inmiediate  vicinity,  and  is  in  range  of  a  good 
mine,  there  can  be  little  donbt  of  its  value. 

Product  or  Idaho. — One  of  the  difficalties  attending  tlie  collection  of  relia- 
ble statistics  on  subjects  connected  with  the  value  and  yield  of  mines,  is  the 
proneness  of  interested  parties  to  furnish  exaggerated  data  for  speculative  pur- 
poses. With  the  most  earnest  deeb-e  to  do  justice  to  individuals  and  companies 
whose  labor  and  capital  sae  invested  m  mining  enterprises,  it  is  extremely  diiH- 
cult  to  avoid  doing  inji^lice  to  the  public.  No  govei'nment  agent  can  determine 
with  certainty  how  far  the  figures  furnished  by  tiie  supeiintendents  and  suboi-di- 
nate  officers  ai«  to  be  relied  upon;  and  it  is  impossible  to  verify  statements 
involving  detailed  operations  and  i-esults  which  have  taken  place  beyond  the 
limite  of  personal  knowledge.  Thus,  the  report  of  the  New  York  and  Owybee 
Company  for  March,  1867,  shows  a  very  favorable  condition  of  things  at  the 
Poormiin.  A  letter  from  New  York,  dated  in  October  and  published  m  a  late 
number  of  the  Oregonian,  says:    "New  York  and  Owyhee  Companies'  stock, 
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wliioh,  soon  after"  the  purchase  from  Bradford  last  spring  of  the  conflicting  intei«- 
ests  in  tte  Poorman  mine,  was  currently  rated  at  80  to  90  cents  on  the  dollar, 
has  for  the  past  three  iveeke  been  ffoing  down.  It  was  sold  last  week  at  25 
cents,  aiid  to-day  we  have  heard  it  offered  at  10  cents.  How  long  can  this  com- 
pany afford  to  pay  $35,000  per  annum  in  salaries  to  a  few  officers  and  employes 
at  this  rate  ?  Or  are  some  few  of  the  large  stockholders  and  knowing  ones  trying  a 
freezing-out  process  ?  These  are  samples  of  the  general  condition  of  Idaho  mat- 
tei'9  m  this  city.  Ex  uno  disce  omnes."  The  correspondent  of  the  Oregonian 
refers  to  a  similar  state  of  things  in  reference  to  the  Ynba  and  Atlanta  district. 
It  is  quite  possible  there  is  either  prejudice  or  personal  interest  in  this  statement. 
Various  causes  already  referred  to  have  retarded  the  development  of  tie  Yuba 
and  Atlanta  mines ;  and  no  greater  credit  should  be  attached  to  the  assertions 
of  an  anonymous  letter-writer  than  to  the  reports  of  parties  known  to  be  inter- 
ested. The  richness  of  the  Poorman  mine  has  been  well  established:  whether 
it  has  been  or  now  is  remunerative  or  judiciously  managed,  the  stockholderB  must 
determine  for  themselves:  These  conflicting  statements  are  i-eferred  to  for  the 
purpose  of  showing  how  difftcult  it  ts  to  avoid  error,  Pi'obably  the  best  crite- 
rion of  the  yield  of  the  Idaho  mines  in  the  aggregate  is  to  be  found  in  the  state- 
ments furnished  by  the  agent  of  Wells,  Pargo  &  Co.  at  Portland,  and  the  office 
at  San  Francisco,  From  this  souree  it  appears  that  the  shipments  to  8aji  Fran- 
cisco of  gold  and  silver  bullion  received  from  Idaho,  and  inclusive  of  tlie  receipts 
from  the  John  Day,  Powder  river,  apd  Wasliington  Temtory  placers  bilrdBring 
on  the  Columbia,  were  as  follows  during  the  past  four  yeara,  viz : 
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1,544,600 

^.811,000 
1,169,800 

«5, 443,000 
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^!iS.rci 
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500,  MO 

5,581,440 
1,000,000 

5,K3,680 

a,  800, 000 

4,641,354 

6,474,080 

6, 681, 440 

8,033,680 

6.000,334 



It  is  not  pretended  that  these  statements  and  estimates  are  entirely  i-eliable, 
but  th'f  aj-e  certainly  worthy  of  greater  credence  than  unsupported  individual 
assertions.  The  allowances  made  for  shipments  by  way  of  the  Hill  Beachv 
route  through  S^evada  ai'e  deemed  amply  sufficient,  taking  into  view  that  very 
little  ti-easure  was  shipped  out  of  Idaho,  except  by  the  way  of  Portland,  until 
the  past  year,  owing  to  Indian  depredations.  Many  believe  that  the  miners  carry 
out  of  the  Territory  more  of  the  precious  metals  than  is  taken  by  the  express 
companies.  If  this  be  the  ease  what  becomes  of  the  treasui-e  f  The  same  beKef 
is  enteitained  in  reference  to  the  product  of  Montana,  Where  does  the  alleged 
$40,000,000  produced  fey  Idaho  and  Montana  go  to  f  The  report  of  the  Director 
of  the  Mint  ^ows  that  the  total  deposits  of  gold  and  silver  of  domestic  produc- 
tion from  all  sources  during  the  fiscal  year  ending  June  30,  1867,  were  as  fol- 
lows :  gold,  $30,805,748  54 ;  silver,  $1,056,680  39 ;  total,  $31,862,429  93.  The 
amount  of  bullion  exported  from  San  Francisco  to  foreign  ports  during  the  yoai' 
ending  December  31, 1867,  was  $18,330,818  71 ;  to  New  York,  $23,355,903  45 ; 
foreign  and  domestic,  $41,676,722  Ifi ;  add  estimated  home  shipments  by  United 
States  assistant  treasurer,  $6,000,000 ;  total,  $47,676,723  16,  The  total  amotint 
of  bullion  upon  which  the  internal  revenue  tax  was  collected,  as  stated  by  the 
Commissioner  of  Internal  Kevenuo,  dming  the  calendar  year  ending  December 
31,  1867,  was  158,175,047.  -.  , 
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If  we  allow  the  product  of  Idaho  and  Montana  to  bo,  as  claimed  by  many, 
$20,000,000  each,  what  beooraes  of  the  185,000,000  of  gold  prodaced  by  Cali- 
fornia and  the  $20,000,000  of  gold  and  silver  produced  by  Nevada,  for  neaily 
all  of  which  we  have  the  diiect  returcB  of  the  express  companies! 

I  aro  inclined  to  the  opinion  that  tho  product  of  Idaho  for  1867  is  but  little 
if  at  all  over  the  amount  stated  in  tho  tabic  above  given;  hut  to  guard  against 
injustice  a  small  percentage  is  added,  making  the  total  product  #6,500,000.  The 
yield  of  Montana  for  1S67  is  estimated  to  be  $12,000,000,  and  it  is  confidently 
believed  this  is  not  below  the  actual  amount  produced.  If  we  once  open  the 
way  to  conjecture  by  accepting  the  statement  that  the  miners  car^  away  more 
treasure  in  their  pockets  than  the  express  compajiies  carry  in  their  boxes,  by 
what  means  are  we  to  arrive  at  the  amount,  or  at  what  point  is  the  limit  to  be 
fised  !  Ill  the  absence  of  proof  to  the  contrary  it  is  reasonable  to  snppose  that 
the  danger  of  robbery  is  too  great  to  justify  the  practice  among  miners,  as  a 
general  rule,  of  inourring  such  extraordinary  risks  to  evade  the  payment  of  oi-di- 
nary  express  charges  which  secure  their  earnings  from  the  chances  of  loss.  Small 
amotmts  doubtless  are  carried  out  in  the  pockets  of  individual  miners }  but  none 
of  the  leading  companies  working  on  any  considerable  scale  are  apt  to  incur  such 
risks.  It  is  more  tnan  probable  tliat  the  amount  supposed  to  s^vell  the  aggre- 
gate production  in  this  |Way  is  greatly  exaggerated.  On  the  other  Land  it  is  the 
interest  of  the  express  agents  to  magnify  the  dangers  of  robbery,  and  encoiuage 
the  belef  that  prudeniaal  considerations  are  in  their  favor,  and  all  legitimate 
business  is  carried  through  their  hands.  Between  the  efforts  of  the  company  to 
monopolize  the  carrying  business,  and  the  indisposition  of  the  miners  to  incur 
expense  when  it  can  be  avoided,  it  is  difiicult  to  arrive  at  an  equitable  oonclu- 
sion.  The  estimates,  therefore,  may  be  far  fi-om  the  truth,  but  wo  must  rely 
upon  the  only  available  data  in  preference  to  mere  conjecture.  When  it  comes 
to  a  tost  of  the  proportion  derived  &om  each  mine,  the  statistician  is  utterly 
without  data,  except  such  as  he  can  obtain  from  the  officers  of  the  company. 
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WASHINGTON  TERRITORY. 


GEOGEAPHICAL   MEMOIR. 

Until  the  recent  valuable  and  important  acquisition  of  Eussian  America,  Wasli- 
ington  Territory  was  the  extreme  northweatera  division  of  tlie  Unitet!  States. 
The  Columbia  river,  to  its  intersection  ty  the  46th  parallel  north,  and  that  paral- 
lel continued  eastward  to  its  intersectaon  of  the  Snake  river,  maik  tJie  southern 
boimdary  and  separate  it  from  the  State  of  Oregon.  The  Snake  river  to  its 
confluonoe  with  the  Clearwater,  (Kooskooskie,)  and  a  line  due  north  from  the 
mouth  of  the  latter  river  to  the  49th  parallel,  bound  it  on  the  east  and  sepa- 
rate it  from  Idaho.  The  north  and  norlhweat  boundaries  are  defined  by  the 
Treaty  of  Limits  between  the  United  States  and  Gi-eat  Britain,  (June  15, 1846,} 
and  are  "  westward  along  the  said  49tt  parallel  of  north  latitude  to  the  middle 
of  the  channel  •  which  separates  the  continent  from  Vancouver  Island,  and  thence 
southerly  through  the  middle  of  the  said  channel  and  of  Fuca'a  straits  to  the 
Pacific  ocean."  On  its  west  is  the  Pacific.  Its  area  closely  approximates  to 
70,000  square  miles.  « 

The  special  natural  features  of  the  Territory,  common  to  it  as  a  whole,  are  the 
Cascade  range  of  moimtains,  and  the  groat  river  of  the  West,  the  Columbia, 
which,  first  traversing  its  whole  breadth  and  setting  off  nearly  a  third  of  its  area, 
forms  a  southern  boundaiy  and  drains  the  remaining  two-thirds  of  the  Territory. 

The  Cascade  Mocktaihs. — ^The  conlanuons  range  of  mountains  known  aa 
the  Sierra  Nevada  in  California,  bears  the  name  of  Cascade  range  through 
Oregon,  Washington,  and  British  Colnmbia.  The  name  originates  from  the 
numerous  beautiM  cascades  which  pour  from  every  crevice,  at  every  height,and 
sometimes  even  from  the  top  of  the  steep  bluff  sides  of  the  gorge  in  these  moun- 
tains through  which  the  mighty  Colombia  forces  its  way  to  pour  its  volume  of 
water  into  the  Paoifio  ocean.  With  the  exception  of  the  lofty  snow-peaks, 
Ranier,  St.  Helen's,  Baker,  and  Adams,  but  few  points  in  this  Territory  attjun 
an  elevation  above  the  snow-line,  about  5,000  feet.  Estimates  have  been  made 
of  the  altitude  of  several  of  these  peaks,  but  they  have  either  diminished  in 
height  or  else  were  over  measored.  The  humiliation  of  the  lofty  Mount  Hood 
by  barometric  measurement  to  two-thirds  of  its  former  accredited  proud  altitude, 
discourages  the  assertion  of  claim  for  the  majestic  Kanier,  and  estimated  alti- 
tudes are  omitted. 

The  range  as  It  passes  through  this  Territory  bears  slightly  northwest  and 
southeast.  Several  rivers  passing  through  or  taking  their  rise  in  these  moun- 
tains afford  eligible  passes  for  the  construction  of  roads.  Among  these  may  bo 
named  the  Skagit  Eivet  pass,  Cad/s  pass,  or  that  following  the  Skywamish,  the 
northern  confiuent  of  the  Snohomish  river ;  the  Snoqualmie  pass,  or  that  follow- 
ing the  river  of  that  name;  Cedar  Eiver,  or  Yakima  pass,  long  improperly  called 
Snoqualmio  pass ;  the  Nachess  pass,  the  Nisqually,  and  the  Cowlitz  passes.  Tlie 
exploration  of  several  of  these  passes  is  now  in  progress,  (fall,  1867,)  under  the 

'  Two  channele,  the  Canal  de  Haro  and  Rosario  etraila,  between  which  are  the  islantis  of 
Sao  Juan  and  the  Archipelago  de  Haio,  separate  the  cootinent  from  Vaneonver  islaud.  The 
former  ia  the  h oldest  and  most  dii-ect,  and  secares  what  the  treaty  evidently  tnfendcrf .-  inetead 
of  rnoning  the  49th  parallel  west  to  the  ocean,  which  would  have  given  the  south  end  of 
Vancouver  island  to  the  United  Stales,  the  latter  vielded  the  whole  island  to  Great  BritcuQ, 
with  the  free  navigation  of  the  straits  and  channel.  The  sovereigfuty  of  San  Jatto  and  the 
islands  of  the  Arciipelf^o  aie  in  dispute ;  the  bonndary  and  area  of  WasbinEton  Territory 
are  io  doubt.  San  Juan  island  is  garrisoned  by  troops  of  both  nations,  tieir  police  j mi siJie- 
tion  eitenditig'  midway  between  lie  two  camps.  The  laws  of  the  Territory  for  tho  lime  being 
are  suspended  ia  the  islands  west  of  Hosario  b traits.  (  ^  ("l("loIp 
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auspices  of  tlie  Noitbem  Piwafie  Eailroad  Company,  The  work  has  been 
intrusted  to  the  efficient  management  of  General  James  Tilton,  civil  engineer, 
fonnerly  surveyor  general  of  the  Territory,  and  a  report  of  the  results  will  I>e 
submitted  to  Congress  atitscoming  sesMon,  (winter,  1867--8.)  As acowrate instru- 
mental measurement  is  the  only  satisfactory  demonstration  of  the  eligibility  of 
these  passes  as  lines  of  communication,  it  is  useless  to  anticipate  authentic  reports 
by  approximate  estimates.  It  is  proper,  however,  to  add  that  in  1854  a  con- 
gressional appropriation  of  $20,000  was  expended  on  a  i^oad  fi'om  WaUula  to 
Fort  Steilacoom  via  the  Nachess  pass,  and  that  quite  an  emigration  came  over  it 
that  fall,  with  wagons.  The  Indian  war  commencing  the  fstil  of  the  snhseqoeut 
ye^',  the  road  was  but  Itttle  used.  Much  fallen  timber  is  now  an  obstruction  to 
its  travel,  and  the  freshets  of  some  of  the  mountsun  streams  have  seriously  dam- 
aged the  Bver  crossings  and  the  portions  of  road  on  the  banks  of  such  rivers. 
Quite  an  appropriation  would  be  required  to  make  this  a  feasible  road.  The  alti- 
tude of  the  Snoqualmie  pass  is  3,130  feet.  The  ascent  upon  the  western  slope 
is  gradual  to  within  three  miles  of  the  summit,  when  the  rise  is  sudden  and  abropt, 
it  being  nearly  900'feet  in  the  last  thi-ee  miles.  It  is  pronounced  an  admirable 
pass  for  a  wagon  i-oad,  but  for  r^lvoad  pnrpoees  tunnelling  would  be  necessary. 
The  citizens  of  King  county,  with  commendable  enterprise,  have  opened  a  wagon 
road  from  Seattle  to  the  Yakima  valley.  A  small  appropriation  by  Congress, 
judiciously  expended,  would  make  this  road  a  great  and  practicable  thoroughfare 
connecting  Puget  sound  with  the  upper  Columbia  basin,  Idaho  and  Montana 
Territories.  Parties  who  have  explored  Cady's  pass  and  lie  Cowlitz  pass*  pro- 
nounce them  entirely  free  from  any  great  difficulty,  and  requiring  but  little 
expense  and  labor,  comparatively,  to  secure  good  mountain  roads.  In  all  of  these 
passes  the  approaches  are  reported  as  of  gradual  ascent,  and  the  altitudes  of  the 
summits  much  lower  tlian  the  surronnding  hills. 

The  Columbia  hiver,  which  foims  so  large  a  portion  of  the  south  boundary 
of  the  TeiTitory,  and  then  traverses  its  whole  breadth  from  south  to  north,  forms 
a  main  artery  for  travel  and  transportation  from  the  coast  to  the  great  interior, 
and  in  the  present  undeveloped  state  of  roads  via  the  Cascade  mountains,  affords 
the  channel  of  communication  between  the  inhabitants  separated  by  that  moun- 
tain chain.  It  rises  in  the  Rocky  mountMns,  in  latitude  50°  20'  north,  flows 
northerly  as  high  as  52°  10',  receiving  Canoe  river,  which  Las  its  source  just 
tinder  the  53d  degree.  The  Columbia  then  deflects  sharply  to  the  southward, 
expanding  in  51°  north  into  a  chain  of  small  lakes,  receiving  the  waters  of  the 
Kootend  in  49°  SC,  Just  under  the  49th  parallel  the  Pen  d'Oreille,  the  great 
north  fork,  (Clarke's,)  pours  its  waters  into  it ;  then  flowing  southward,  tlie  Spokane 
river  empties  into  it,  and  it  turns  almost  doe  west,  the  Okinakane  flowing  into  it 
from  the  north.  Still  bending  slightly  south  of  west,  several  tributaries  from 
tlie  Cascade  mountains,  the  principal  of  which  are  the  Methow,  Chelan,  Enteathwa, 
and  Wenaohee,  contribute  their  waters,  when  it  turns  southeastwardly,  receive 
the  Yakima,  and  then  joins  with  its  great  southern  (Lewis)  fork,  now  called 
Snake  river.  Flowing  then  almost  due  south  a  short  distance  to  the  mouth  of 
the  Walla-Walla  river,  it  tnnis  abruptly  to  the  west,  and  mth  a  generally  west- 
erly course  flows  into  Paoiftc  ocean,  its  volume  still  increasing  from  several  rivers 
from  the  south,  and  some  on  the  Washington  side.  The  southernmost  tiibutary 
of  its  most  important  confluent,  the  Snake  river,  has  its  rise  as  low  as  latitude 

'  Since  ITiB  preparation  of  llio  ftbove,  the  party  engaged  in  the  esploration  of  the  Cowlitz, 
or  Nisqually  pass,  have  retorDed.  This  pass  lies  between  and  connects  the  beadwatera  of 
the  Nisqually  and  Nacbttss  rivers,  which  flow  in  opposite  direcCiona  from  the  immediato 
Eonth  base  of  Mount  Ranier.  Tbe  aldtnde  of  ttie  summit  will  eligbtlj  ozeeed  3,000  feet. 
By  a  line  of  levels  run  by  s^d  party  this  pass  cau  be  surmounted  by  a  grade  of  65  feet  per 
milo,  ascending  from  the  west,  and  a  descending  grade  of  45  feetontheoastem  slope.  From 
ttie  eharaoter  of  the  country,  the  western  ascent  can  be  so  disiributed  that  in  66  miles  of  rood 
a  grade  not  to  eiceed  50  feet  per  mile  can  be  secured.  The  direct  line  to  the  summit,  after 
leaving  the  hcadwatevs  of  the  Cowlitz  river,  is  but  16  or  18  miles. 
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41"  north.  The  easternmost  sources  of  tie  two  main  forks  are  in  close  prosimity 
to  the  headwaters  of  the  Missouri,  as  far  east  as  longitutle  111°  west  of  Green- 
wich. Its  mouth  is  in  134°  west  long'itucle.  Thus  it  will  be  seen  that  this  vast 
river  and  its  tributaries  water  and  permeate  a  re^on  embracing  13  degrees  of 
latitude  by  13  degrees  of  longitude.  Its  great  importance  must  be  conceded, 
when  the  statement  is  made  tJiat  a  land  portage  of  only  450  miles  Js  required  to 
connect  the  navigable  waters  of  the  Missouri  and  Columbia  rivers. 

Navigability  of  the  Columbia, — From  the  raouth  of  the  river  to  the  lower 
Cascades,  160  miles,  no  obstructions  occur  to  navigation.  Sea  steamers  of  heavy 
draught  constantlygo  to  Vancouver,  115  miles  A^om  the  mouth.  By  a  portafie  at 
the  Cascades  (the  milroad  is  six  miles  in  length)  navigation  is  open  to  tJie  Dalles, 
(205  miles  from  ocean.)  Several  miles  of  portage  ai'e  here  required  to  avoid 
rapids  and  falls,*  when  good  navigation  is  again  secured  to  Priest's  rapids,  (38S 
miles  from  ocean.)  Three  miles  of  portage  avoids  the  difficulties  at  Priest's 
rapids,  when  a  stretch  of  good  navigable  water  is  secured  to  Buolcland's  rapids, 
(451  miles  from  ocean.)  At  the  mouth  of  Methow  another  interruption  occurs, 
after  which  the  navigation  is  practicable  to  Kettle  falls,  a  distance  from  the 
mouth  of  725  miles.  At  high  stages  of  water-,  say  between  May  10  and  July 
15,  steamboats  can  ascend  from  the  portage  above  the  Dalles  to  Kettle  falls. 
The  big  bend  in  tLe  Columbia,  however,  extends  the  distance  so  greatly,  that 
White  Bluffs,  or  a  point  even  east  of  that,  must  be  practically  regarded  as  the 
head  of  navigation.  A  road  from  suehpoint  nearly  due  north  "woold  again  strike 
the  river  near  tie  49th  parallol,  and  the  river  again  could  be  navigated  for  a 
distance  of  over  150  miles,  Jato  the  very  heart  of  the  richest  mining  regions  of 
British  Oolnmbia.  Again,  conneotjng  by  road  the  mouth  of  the  Walla-Walla 
river  with  the  mouth  of  the  Powder  river,  (a  tributary  of  the  Snako,)  a  reach  of 
over  100  miles  in  Snake  river  is  navigable  for  ateamera. 

Natdbal  Divisions  op  Washisgtoh  Tebeitoet. — The  Cascade  moun- 
tains, vaiyin^  but  little  from  a  north  aaid  south  course,  traverse  the  TeiTitory  at 
an  average  distance  from  the  Pacific  coast  of  little  over  two  degrees  of  longi- 
tude, separating  the  Puget  Sound  basin  and  the  region  watered  by  the  lower 
Columbia  jmd  its  northern  tributaries  from  the  basin  of  the  Columbia  river.  The 
portion  east  of  the  Cascades  is  not  very  unequally  divided  by  the  Columbia  river. 
Three  natural  divisions  are  thus  constituted.  Western  Washington  iinds  its 
synonym  in  the  Puget  sound  country.  Central  Washington  has  attained  the 
name  of  the  Yakima  Valley.  EastoTi  Washington  is  vaiiously  termed  the  Upper 
Country,  sometimes  the  Walla- Walla  Valley,  and  Spokane  Plairfs  ;  frequently 
"Colville"  is  made  to  embrace  a  large  section  of  countiy.t 

Western  Washington  includes  the  Puget  Sound  basin,  the  vaUey  of  the 
Chehalis,  the  ba^  of  Shoalwater  bay,  and  the  country  di^iuned  'by  the  lower 
Columbia  and  its  northern  tributaries,  the  principal  of  which  is  the  Cowlitz. 
Eidges,  spurs  of  the  Cascade  and  Coast  rang^  of  mountains,  clearly  demarcate 
these  several  sub-divisions,  and  a  diversity  of  soil,  products,  and  geological  con- 
formation ascribe  distinctive  features  to  each. 

And  first  of  the  great  inland  sea,  Puget  sound,  which,  though  properly  the 
smallest  snb-division  of  these  waters,  has  become  the  general  cognomen  of  that 
vast  ramification  of  waters  to  which  have  been  given,  by  illustrious  navigatoi-s, 
the  names  of  Strait  of  Juan  de  Fuca,  Admiralty  inlet,  Hood's  canal,  and  Puget 
sound,  together  with  the  almost  innumerable  bays,  harbors,  and  inlets,  each 
enjoying  a  separate  name,  and  many  of  which  would  afibrd  commodious  ami 
adequate  hai^bor  for  the  combined  navies  of  the  world,     Admu-al  Charles  Wilkes, 

*Tlia  Oregon  Steam  Navigation  Com] 
Dalles  to  Celilo,  15  miles  in  length,  avoit 
if  broken,  was  requisite. 


«  Navigable  Eivws  of  Oregon. 
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(then  lienfenaiit  United  States  navy,)  in  1841,  in  the  valuable  naiTative  of  the 
ilnited  States  Exploring  Expedition,  of  which  be. was  commander,  after  a  minate 
description  of  these  waters,  thua  sums  up ; 

Nothings  can  exceed  tlio  beauty  of  these  waters  nnd  their  sarGtv.  Not  a  slioa.1  exist)!  within 
the  Straits  of  Juan  de  Fuca,  Admiralty  inlet,  or  Hood's  canal,  thEit  can  in  any  tvayintermpt 
Ihair  nari Ration  hy  a  74-gan  ship.  I  venture  nothing  in  saying  there  is  no  country  in  the 
world  tbat  possesses  waters  equal  to  these.  They  cover  an  area  of  about  2, 000  square  jniles. 
The  shores  of  all  these  inlets  and  bays  arerejnBikablybold;  so  much  sothatininajiy  places 
a  ship's  side  would  strike  the  shore  before  the  keel  would  touch  the  groimtl.  The  country 
by  which  these  waters  are  aurronnded  is  remarkably  salubrious,  and  offers  every  advantage 
for  the  accommodation  of  a  vast  commercial  and  military  marine,  with  convenience  for  docks, 
and  a  great  many  sites  for  towns  and  cities  ;  at  all  times  well  supplied  with  water,  and 
capable  of  being  provided  with  everything  by  the  smrounding  country,  which  is  well  adapted 
for  agriculture. 

The  Straits  of  Jtian  de  Fuca  are  95  miles  in  length,  and  have  an  average  width  of  11 
miles.  At  the  entrance  (eight  miles  in  width)  no  danger  exists,  and  it  may  be  safely  navi- 
gated thronghout.  Ho  part  of  the  world  affords  finer  inland  sounds,  or  a  groaler  number  of 
harbors,  than  are  found  within  the  Straits  of  Juan  de  Fuca,  capable  of  receiving  the  largest 
class  of  vessels,  and  without  a  danger  in  them  which  is  not  visible.  From  t^e  rise  and  fall 
of  the  tides  (18  feet)  every  facility  is  offered  for  the  erection  of  works  for  a  great  maritime 
cation.    The  country  also  affords  as  many  sites  for  water-power  as  any  other. 

To  fmrnish  a  better  idea  of  these  waters,  aud  their  extent,  we  append  a  tabular 
statement  of  the  shore  line,  propai-ed  by  James  S.  Lawson,  esq.,  the  efficient 
assistant  of  the  United  States  Coast  Survey,  now  employed  in  maling  a  suiTey 
thereof: 

Shore-line  of  ike  Straits  ofjtean  de  Fwca,  Admiralty  inlet,  Pugct  sound.  Hood's 
canal,  ^e.,  S(e.,  Washington  Territory. 

m.    ADMIRALTY  TN  LET. 


East  sideof  Whidbj's  island .. 

West  side  of  Whidby's  island,  Pt.  Par- 
tridge to  Deception  Pass 

McDonougH's  island -.. 

Mainshore,Pt.G«rdaerl<i49lhp6rallel 

!Bldatgo  island  f 

Allan's  and  Barrow's  islands 

Gueme's  Island 

Cypress,  Sinclair,  Yendovia  &.  Jack's 
islands 

Lummi  and  Eliza  islands 

Lopea  island 

Decatur  island 

James'  island 

Blakely  island 

Frosl  island , 

San  Juan  island 

Shaw's  island 

Obsimotion  island 

Oroas  island 

Jones'  island 

Heniy  island 

gpeedeu  island 

John's  island 

Stuart's  island 

Waldron  island 

Various  small  islands 


Pt.  Defiance  to  Possession  soand B?.  5 

Possession  sound  to  Pt.  Partridge 34.5 

Blake  island 4  0 

Gig  Harbor  to  Foulweaiher  BluiF ....  103, 0 

Bambridge  island 31.0 

Port  Lafflow  to  Pt.  Wilson 48.0 

Vashou  island.... 47.0 


IV,   PUGET  SOUND. 

(Commencing  at  lino  joiningP I.  Defianc* 
Gig  Harbor — embracing  all  south.) 
Main  shore,  east  side,  Ft.  Defiance  to 

Olympia 

Main  shore,  west  side.  Gig  Harbor  to 

Olympia..., I 

Day's  island 


Herron  island 

Stretch 

Anderson 

McNeil 

Kitson 

Fox  island 

Allshouse  island.. 


,  hood's  CANAL 193.0 
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RECAPITULATION. 

I,  SlraiM  of  JuftQ  de  Foca 161.0 

II.  Eosario  straits,  Canal  de  Haro,  Gulf  of  Georgia,  &c 637.0 

m.  Admiralty  inlet 334.0 

IV".  Pnget  Bound : 280.0 

v.  Hood's  canal 193.0 

Total  shore  Ijae « 1,594.0 

Eats  and  Haeeoes, — Neah  liay  is  juat  inside  of  Cape  Platteiy,  a  harbor 
affording  partial  shelter  for  vessels.  The  anchorage  ia  good,  but  there  is  no  pro- 
tection from  northwest  winda.  It  is  a  mei^  indentation  of  the  coaet,  and  waa 
called  Ijy  the  early  fur  traders  Poverty 'Cove.  It  ia  now  universally  called  by 
its  original  Indian  name.  About  25  miles  east  of  Cape  Flattery  is  Gallam  bay, 
whore  a  California  company  ia  now  engaged  in  tating  out  coal.  Port  Angeles, 
farther  east,  was  tlie  site  for  a  while  of  the  custom-house  of  this  district  j  an  admi- 
rable hai-bor  after  a  vessel  got  into  it,  and  difficult  to  leave  without  wind,  tide, 
and  other  favorable  circumstances.  It  lies  immediately  opposite  to  Victoria,  and 
not  very  distant  from  the. entrance  of  the  strait — two  circumstances  supposed  to 
control  the  location  of  custom-houses,  regardless  entirely  of  the  interests  of  ship- 
ping. A  small  town  grew  up  there,  but  it  has  not  improved  much  since  the  cus- 
tom-house was  retransfeixed  to  its  former'  location  at  Port  Townsend. 

Port  Discovery,  Port  Townsend,  Port  Ludlow,  Port  Madison,  Port  Gamble, 
Port  Blakely,  DwamisU  or  Elliott's  bay,  Bellingham  bay,  and  many  others, 
each  worthy  of  distinct  notice,  having  become  the  sites  of  flourishing  towns,  exten- 
sive milling  or  mining  operations,  and  as  such,  so  many  centres  of  population, 
must  be  referred  to  hereafter  in  the  recital  of  the  material  resources  of  the  Ter- 
ritory, and  tlie  chronicle  of  the  progress  of  settlement — a  progress  enhanced  in 
many  instances  by  natural  advantages. 

The  Straits  of  Juan  de  Fuca  terminate  at  Point  "Wilson  and  Point  Partridge. 
Admiralty  inlet  lies  between  the  strait  and  Puget  sound,  and  ia  separated  from 
the  latter  by  the  narrows,  a  mile  in  width  and  about  four  and  a  half  miles  long, 
on  both  sides  of,  which  ai'e  high  perpendicular  blufis,  the  northeast  terminus  of 
which  is  called  Point  Defiance,  which  fias  been  reserved  for  fortificatloBS.  In 
the  narrows  the  tide  runs  with  great  velocity,  and  a  reference  to  the  map  exhib- 
iting this  narrow  channel  or  ttoHes  through  which  this  vast  body  of  water  flows 
and  reflowa  twice  every  2i  hours,  will  readily  acoonnt  for  that  fact. 

RrvEKS  Emptying  ihto  Puset  Sound. — Adopting  the  vernacular  of  the 
country,  and  ascribing  the  name  Puget  sound  to  this  MediteiTanean  of  the  north 
Pacific,  we  will  commence  on  the  cast  shore,  at  the  northern  boundary,  and  follow 
ronnd. 

The  Lummi  river  rises  in  the  Cascade  range,  northeast  of  Mount  Baker,  and 
flowing  in  a  southw^t  direction  receives  the  Nook-sack  from  the  southeast,  and 
empties  into  Bellingham  bay.  It  is  a  large,  deep  and  rapid  river.  Much  excel- 
lent agricultural  and  grazing  lands  border  both  of  these  streams,  and  settlements 
to  a  very  limited  extent  have  been  commenced.  *  On  these  streams  the  color  can 
be  obtained  anywhere,  but  at  the  head  waters  of  the  Nook-sack  coarse  gold  has 
been  found,  some  specimens  being  nearly  as  large  as  a  pea.  The  dense  under- 
growth in  the  river  bottoms,  but  more  probably  the  disgust  following  the  Frazer 
river  excitement,  has  created  that  apathy  among  the  citizens  of  Whatcom  which 
has  heretofore  prevented  a  thorough  prospect  fr'om  being  made. 

The  small  river  or  creek,  Whatcom,  gives  name  to  the  town  tlirough  which  it 
'passes.  It  affords  excellent  water  power,  and  at  its  mouth  is  located  the  saw-mill 
of  Mr.  Henry  Keeder,  now  a  member  of  the  legislative  assembly  from  that  county. 

Next  south  ia  the  S  wmamish,  rising  in  the  Cascades  and  emptying  into  Belling- 
ham bay.  The  Swinamish  is  more  properly  a  pass  connecting  two  parts  of  the 
channei.    Next  south  is  the  Skagit  river,  rising  in  the  Cascade  range,  ^ortU  of.^  r 
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the  49th  parallel,  and  emptying  into  Port  Susan  tiy  several  mouths.  For  some 
six  miles  ita  navigation  is  obstructed  by  large  drifts  of  logs,  the  oolleeticm  of 
years,  above  wHeh  it  can  be  navigated  some  50  miles.  The  valley  of  the  Skagit 
has  already  become  not«d  for  its  extendve  and  rich  agricultural  lands,  A  few 
settlers  have  already  taken  cljums.  The  timber  consists  of  cedar,  spruce,  fir, 
&o.,  upon  the  uplands,  and  alder,  maple,  and  cottoiwood  in  the  bottoms.  With 
little  expense  the  drifts  at  its  mouth  could  be  removed,  and  a  fine  valley  oxtend- 
iag  some  60  miles  into  the  interior,  affording  excellent  farms  for  many,  would 
be  opened  to  settlement. 

The  Stit-a-quaniish  also  empties  into  Port  Susan,  The  timber  which  skirts 
its  banks  is  very  valuable,  IVaces  indicate  the  presence  of  extensive  coal  beds 
about  20  miles  from  its  mouth.  No  attempt,  however,  has  yet  beeit  made 
to  develop  them.  The  mouth  of  this  river  Is  obstxuotcd  witli  limber  drifts, 
which  removed,  navigation  for  scows,  rafts,  or  boats  of  light  draught  could  be 
seouredior  25  miles.  One  or  two  inconsiderable  stiearas  flow  southeast  into  the 
sound,  when  we  come  to  the  Snohomish,  which  empties  abreast  the  south  end 
of  Whidby's  island.  About  18  miles  from  its  mouth  it  divides  into  two  confluent 
streams,  ijie  north  being  called  the  Sky-wamish,  and  the  south  fork  the  Sno- 
qualmie.  At  the  month  of  the  Snohomish  are  extendve  cranberry  marshes. 
Like  most  of  the  rivers  emptying  into  the  sound,  tide  flats  stretch  for  considerable 
distance  across  the  month  of  the  stream,  permeated  by  numerous  channels.  At 
high  water  there  is  no  difficulty  of  entrance,  but  when  the  tide  is  out  the  channel 
must  be  strictly  followed.  After  entering  the  river  the  Jianks  become  higher. 
During  the  annual,  freshet  ita  highest  banks  are  subject  to  overflow.  The  aver- 
age width  of  this  stream  is  about  90  yards,  with  tolerable  deep  water.  On  this 
river  and  both  of  its  confluents  there  is  a  large  quantity  of  flrst-rate  agricultural 
land.     An  intelligent  visitor  writes: 

There  are  in  some  places  large  tracts  of  land,  with  scarcely  a  stick  of  timber  standing, 
possessing  a  soil  as  ricli  as  any  farmer  could  desire,  while  the  ricii  bottom  lands,  covered 
with  a  light  growth  of  vine  maple  aad  alder,  appear  to  say,  "  come  and  till  me,  and  you 
shall  be  well  lawarded."  In  fact,  I  have  no  hesitation  in  saying  that  the  country  watered 
by  the  Snohomish  and  Snoqualmic  will  at  no  distant  day  bo  thicldy  settled  by  those  who 
will  reap  a  rich  reward  for  their  labor.  ' 

The  Snohomish  and  Snoqualmie  arc  navigable  for  steamers  of  light  draught 
at  all  stages  of  water  to  within  a  few  miles  of  the  falls  on  the  latter  river.  The 
falls  of  Snoqualmie  are  about  35  miles  from  the  confluence  of  that  river  with 
the  Snohomish.  At  the  lowest  stage  of  water  the  width  of  the  falls  will  hardly 
exceed  10  yards,  but  when  the  river  is  full  it  amplifies  to  about  75  yards.  By 
recent  measurement  of  General  Tilton,  chief  engineer'  Pacific  division  Northern 
Pacific  railroad,  the  perpendiculai-  descent  is  270  feet.  Beyond  the  falls  are 
several  rich  prwries  of  considerable  pxtent.  Following  the  headwaters  of  this 
interesting  river,  we  approach  the  Snoqualmie  paas.  Following  the  north  con- 
fluent of  the  Snohomish,  (the  Skywaraieh,)  we  find  Oad/s  pass,  pronounced  by 
several  explores  et^nal  in  all  respects  to  its  neighbor,  the  Snoqualmie  pass. 

The  next  river  of  note  is  the  Dwamish,  entering  the  bay  of  that  name, 
(sometimes  called  Elliott's  bay,)  on  whieli  the  flourishing  town  of  SeattQe  is 
located.  The  Dwamish  has  two  principal  confluents.  White  and  Green  rivers, 
both  of  which  have  historic  impoitaoce  from  being  the  headquarters  of  the  hos- 
tile bands  of  Indians  in  the  war  of  1855-56,  l^ie  flourishing  settlement  upon 
the  former  was  tor  a  time  wiped  out  after  the  horrible  massaore  of  October  28, 
1855,  in  which  II  unoflending  white  settlers,  men,  women,  and  children,  were 
surprised  at  early  dawn,  murdered,  and  their  bodies  shockingly  mutilated.  The 
savages  carried  off  such  property  as  was  valuable,  and  then  wantonly  burned 
the  remainder,  together  with  the  dwellings,  Some  of  the  bodies  were  burned, 
and  others  were  thrown  into  the  wells. 

Lake  Dwamish,  or  Lake  Washington,  lies  back  of  the  town  of  Seattle.     Its 
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outlet,  about  faar  ancl  a  half  miles  long,  called  Black  river,  empties  Into  the 
Dwamish.  river.  Black  river,  about  half  a  mile  from  the  lake,  receives  the 
waters  of  Cedar  river,  which  takes  its  rise  in  the  Cascade  mountiuiiB,  a  short 
distanc*  sooth  of  the  headivaters  of  the  Snoqnalmie.  The  Cedar  River  pass,  now 
called  the  Takima  pass,  was  long  confounded  with  the  Snoqualmie  pass,  (from 
which  itJa  between  five  and  seven  miles  distant,)  from  the  fact  that  it  was  tra- 
versed by  Snoqnalmie  Indians.  Following  the  north  tributaries  of  the  White 
river  to  their  source,  a  short  distance  brings  us  to  the  headwatera  of  the  Na- 
chess,  a  tributary  of  the  Yakima.  The  valleys  of  these  two  sti'eams  are  the 
depression  to  which  the  name  of  Nachess  pass  has  been  given,  over  which  the 
military  road  was  constructed  by  Lieutenant  Richai-d  Arnold,  United  States 
army,  irom  Fort  Wallar Walla  to  Fort  Steila^oom.  An  extensive  and  rich  agri- 
cultural region  is  found  in  the  valleys  of  all  these  rivera,  and  is  fast  filling  with 
settlers.  Inland  navigation  to  the  extent  of  30  miles  is  affoi-ded  by  the  Dwam- 
ish  and  White  rivers,  the  tide  extending  up  the  former  some  14  miles.  On  the 
Black  river  a  vein  of  coal  was  opened  and  worked  by  the  late  Dr.  Bigelow,  and 
a  cargo  shipped  to  San  Francisco  as  early  as  1854. 

The  Puyallup  river  rises  north  of  Meant  Eanier,  runs  northeasterly,  and 
empties  into  Commencement  bay.  It  is  a  fine  stream,  and  by  the  removal  of 
two  or  three  drifts  would  be  rendered  navigable  for  vessels  of  light  draught  to  the 
month  of  the  Stuck,  which  empties  into  it.  At  its  mouth  (Commencement  bay), 
there  is  an  excellent  harbor,  where  shipping  can  load  with  hay,  produce,  or  lum- 
ber. The  valleys  of  the  Pnyallup  and  Stuck  afford  a  large  quantity  of  good 
agricultural  land.  The  soil  in  the  river  bottoms  is  generally  very  good,  much 
of  it  first  rate.  There  is  considerable  priurie  in  the  vicinity,  butmoatTy  occupied 
by  settlors.  The  bottoms  are  thinly  timbered  with  maple,  ash,  balm,  willow, 
&c.,  and  easily  cleared.  These  lands  yield  heavy  crops  of  wheat,  bailey,  oats, 
and  even  com  has  succeeded  well.  Vegetables  attain  an  enormous  size.  The 
highlands  are  generally  rolling  and  well  adapted  to  cultivation.  The  several 
tributaries  of  the  Puyallnp  supply  a  considerable  amount  of  excellent  water- 
power.  Although  this  valley  is  covered  by  the  dlaira  of  the  Piigot  Sound  Agri- 
cultural Company,  that'  ciraumsfance  has  not  deterred  American  sottlera  from 
occupying  and  improving  it. 

The  Nisquallv  river  rises  south  of  Mount  Eanier,  and  at  its  mouth  is  the  site 
of  Fort  Nisqnally,  a  post  of  the  Hudson  Bay  Company.  That  company,  under 
the  treaty-recognized  alias  of  Puget  Sound  Agricultural  Company,  claim  along 
the  shores  of  Pnget  sound  from  Nisqnally  river  to  Puyallup  river,  back  to  the 
Cascade  mountains,  amounting  to  261  square  miles,  or  167,040  acres.  The 
prairies  in  the  vicinity  are  called  the  Nisqually  plains,  supposed  by  many  to  be 
valuable  for  pastm^age.  The  best  portions  have  been  taken  as  claims  by  AmCT- 
ican  sett3ere,  who  have  no  very  high  opinion  of  a  corpomrion  without  a  chai'ter, 
or  a  claim  to  land  based  upon  neither  occupancy,  purchase,  nor  possession,  except 
in  the  few  spots  dott«d  here  and  there  formerly  occupied  by  ^eir  herdsmen  or 
faitners,  where  but  little  improvement  or  cultivation  has  been  attempted.  In 
fact,  but  a  trifling  portion  was  ever  used,  even  as  a  range  for  cattle,  horees,  and 
sheep.  It  is  well  woi-thy  of  remark  that  just  before  the  treaty  of  June  15, 1846, 
Oregon  then  being  jointly  occupied,  under  the  treaty  of  1827,  by  American  set- 
tlers and  the  numerous  establishments  of  the  Hudson's  Bay  Company,  the  offi- 
cers of  the  latter  consented  to  co-operate  with  the  former  in  the  support  of  the 
provisional  government  of  Oregon,  provided  the  eompaJiy  could  be  secured  in 
then-  occupancy  of  lands  at  their  several  posts.  To  effect  this,  a  section  called 
the  ''partnership  section"  was  incorporated  into  the  land  law  and  made  a  part 
of  the  compact  or  constitution.  This  compaet  was  ratified  by  the  residents  of 
Oregon  (Bntish  and  American)  July  5, 1845.  Under  its  provisions  the  company  , 
i-ecorded  their  claim  at  Nisqually  as  containing  17  sections,  or  10,880  acres. 
And  yet  under  the  ti'eaty,  ratified  within  a  few  months  of  the  time  at  i\4ichji^  \^-. 


544  EESOtlEOES    OF  STATES  AND  TEREITORIES 

tliemselves  designated  tlie  extent  of  that  tract,  they  now  assert  a  claim  to  having 
occupied  167,040  acres. 

Next  is  the  Des  Chutes  river,  which  einptiea  into  Eudd's  inlet,  the  extreme 
head  of  Pngot  sound,  about  two  miles  from  Olympia,  the  capital  of  the  Terri- 
tory. Its  mouth,  named  Tumwater,  is  not  only  notable  foi'  its  extenave  and 
valuable  water-power,  but  also  from  the  fact  that  here  Colonel  M.  T.  Simmons, 
the  pioneer  American  aettler  north  of  the  Columbia  river,  located  hia  claim  in  the 
fall  of  1845. 

Several  small  streams  empty  into  the  west  side  of  the  sound,  but  the  first 
river  to  be  mentioned  is  the  Skoktnnish,  which  empties  into  the  elbow  of  Hood's 
canal,  28  miles  northwest  of  Olympia.  This  river  ia  formed  by  two  confluents 
called  the  North  and  South  forks,  taking  their  rise  in  the  Coast  range  of  moun- 
tains and  coming  together  about  10  mues  irom  the  month  of  the  main  river. 
Upon  removing  the  customary  obstruction  of  collected  driftwood,  the  main  stream 
is  navigable  its  entire  length.  The  Skokomish  valley  varies  from  one  to  three 
miles  in  width,  with  a  soil  eqnal  to  the  beat  bottom  land  in  the  western  States. 
The  growth  in  the  bottoms  conasts  of  alder  and  vine  maple.  Union  City  has  been 
started  near  the  mouth,  and  several  claims  havebeen  taken.  A  great  quantity 
of  very  desirable  land  is  still  vacant.  Information  derived  feom  suiveying  pai-- 
ties  justifies  the  statement  that  the  land  upon  the  forks  ia  similar  te  that  upon 
the  river.  The  average  yield  to  the  acre  in  this  valley  is  as  follows :  Potatoea, 
600  bushels ;  wheat,  40  bushels ;  peas,  60  huahela ;  timothy  hay,  five  tons ;  oats, 
70  buahels. 

Into  Hood's  canal,  at  difierent  points,  ftom  5  to  30  miles  below  the  mouth  of 
the  Skokomish,  several  streams  empty,  the  valleys  of  which  arc  marked  by  the 
same  general  features  aa  that  of  the  Skokomish,  The  good  lands  are  not,  how- 
ever, in  such  extensive  bodies  as  to  invite  large  settlement. 

Along  the  aouthem  shore  of  the  atrait  of  Fuoa  several  etreams  empty,  which 
take  their  riae  in  the  Coast  range  of  mountains.  The  principal  of  these  are  the 
Dungeness  and  Elwha,  the  valleys  of  both  of  which  are  fine  agricnltnral  lands. 
The  former  ia  ftdly  settled,  and  several  farms  have  been  taken  upon  the  latter, 

RiTEKS  AND  Bays  on  the  Pacific  Coast. — ^Passing  down  the  coast  from  ■ 
Cape  Flattery,  at  the  diatance  of  28  miles  is  the  mouth  of  the  Qnillehute  river. 
It  varies  in  width  from  50  to  200  yards,  and  in  depth  from  8  to  12  feet.  Uapids 
occur  at  the  distance  of  three  or  four  miles  from  its  mouth,  but  canoes  ascend  for 
many  miles.  Four  or  five  miles  back  from  the  river  ia  the  Gammas  prairie,  five 
miles  long  and  about  three-fourtha  of  a  mile  wide.  The  country  is  well  adapted 
to  grazing  and  cultivation,  and  there  is  but  one  sharp  hill  to  interfere  with  open- 
ing a  good  road  from  the  valley  of  this  rivor  to  the  straits  of  Fuca,  At  the 
mouth- of  this  river  the  Pacific  Mail  Steamship  Company's  steamer  Southerner 
(the  old  Isthmus)  was  wrecked  December  S4,  1854,  During  the  present  sum- 
mer D,  F,  Brownfield  and  several  othere,  cutting  out  a  trail  from  the  river  to 
the  strfute,  while  following  one  of  the  small  tributary  streams  of  the  Quillo- 
hute,  discovered  a  ledge  of  rook  indicating  the  presence  of  silver.  Specimens 
of  the  rock,  in  an  imperfect  assay  made  by  Dr.  Albert  Eggera,  of  Olympia, 
ahowed  gold  and  iron,  the  former  amounting  to  $9  per  ton.  In  other  specimens, 
tested  by  Dr.  O'Brien,  of  Port  Townsend,  traces  of  silver  were  apparent,  Mr. 
Brownlleld,  who  went  through  from  the  straits  to  the  mouth  of  the  river,  describes 
the  region  west  of  the  Olympic  range  as  generally  level,  extremely  fertile,  and 
interapersed  with  prairies  containing  A'om  500  to  2,500  acres,  '  The  bottom  lands 
of  the  Qnillehute  are  not  only  extenaive  but  well  adapted'to  agriculture, 

Quenuilt  river,  a  small  stream  which  he^a  in  a  lake  at  the  foot  of  the  Coast 
range,  empties  into  the  ocean  about  four  miles  north  of  Point  Grenville.  In  its 
vicinity  are  the  Indians  whose  tribal  name  is  ascribed  to  it,  noted  in  the  early 
history  of  this  coast  for  hostility  to  the  whitoa.  Such  names  as  Destruction 
Island  and  Ponta  de  Marfires,  designating  localities  in  this  vicinity,  are  the  tos- 
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timoni.als  of  their  perfidious  cruelty,  the  evidence  of  their  original  character. 
This  river  gives  name  to  a  variety  of  salraon,  as  yet  not  found  in  any  other 
locality.  They  are  short,  thick,  and  very  fat,  and  are'the  moat  delicious  variety 
of  the  numerous  family  of  sclmonidiS  which  aboand  in  all  the  waters  of  this 
Temtory. 

There  are  several  other  small  streams  rising  in  the  Coast  range,  and  generally 
flowing  soathwest,  empty  into  this  portion  of  the  coast.  But  notiing  is  reliably 
fenown  of  this  seotioa  of  the  country  after  leaving  the  coast. 

Geay'3  Haebob  a?id  the  Valley  Wateeed  by  the  Chehalis  ahd  its 
TKiEtTTAKiES. — Gray's  harbor,  discovered  by  Captain  Robert  Gray,  of  Boston, 
ill  the  ship  Columbia,  May  7,  1792,  and  by  him  named  Bulfinch  harbor,  is  a  tri- 
angular-shaped bay  with  base  toward  the  ocean,  and  the  apex  receiving  the  Che- 
halis river.  Its  south  point  of  entrance  is  called  Chehalis  Point;  Point  Brown, 
the  north  cape,  received  that  name  from  Lieutenant  Whidby,  of  the  Vancouver 
expedition.  A  bank  extends  across  the  entrance,  with  a  passage  about  threq- 
fourths  of  a  mile  wide,  canying  fi«m  5  to  11  fathoms  of  water.  Outside  the 
bank  is  another  narrow  bar,  with  some  three  fathoms  of  water,  From  this  point 
the  depth  increases  toward  the  east,  the  deepest  water  being  between  the  points 
of  entrance.  The  bay  is  surrounded  by  mud  fiata,  bare  at  low  water.  The  mouth 
of  the  Chehalis  nearly  due  east  of  the  entrance  is  distant  about  IS  miles  from 
Point  Brown.  The  greatest  width  of  the  bay  north  and  south  is  15  miles,  and 
its  area  is  aboat  160  square  miles.  Competent  judges  have  pronounced  this  har- 
bor equal  in  every  respect  to  Boston  harbor.  Tke  Um-tulup,  Hokium,  and  other 
small  eti-eams  empty  directly  into  the  bay.  The  main  river,  however,  is  the 
Chehalis,  which  rises  in  the  Cascade  mountains,  not  far  nortt  of  the  Columbia 
river,  and  south  of  the  soitvces  of  several  of  the  tributaries  of  the  latter,  flows 
northerly  a  considerable  distance,  when  it  takes  almost  a  due  westerly  course, 
receiving  a  branch  from  the  Boisforf  hills,  and  finds  its  way  into  Gvay's  harbor. 
Its  principal  tributaries  are  the  Satsop,  Wynoochee,  Westican,  John's,  Black, 
Skookum-chuck,  and  Newaukura.  This  valley  is  the  richest  and  most  extensive 
body  of  agricultural  land  west  of  the  Cascade  mountains.  Indeed,  Chehalis  and 
Lewis  counties,  and  the  portion  of  Thurston  drained  by  these  streams,  may  be 
pvonounoed  the  garden  spot  of  Washington  Territory.  The  valley  varies  in 
breadth  ii-om  15  to  50  miles.  ITrom  the  mouth  of  the  Satsop  tlu'ough  to  Hood's 
canal,  closed  in  by  the  Black  Hills  and  the  Coast  range,  there  is  a  beautiful  open 
valley  some  14  or  15  miles  wide.  In  fact,  the  whole  country  frora  the  Chehalis 
to  the  head  of  the  sound  and  the  head  of  Hood's  canal  is  well  adapted  to  farm- 
ing purposes.  Prairie  land  to  the  extent  of  50,000  acres  suited  for  grazing  lies 
in  the  vicinity  of  Gray's  harbor,  and  the  rich  bottoms  skirting  all  these  streams, 
covered  with  an  undergrowth  of  alder,  maple,  &c,,  so  easily  cleared,  would  fur- 
nish first-class  farms  for  a  vast  number  of  settlers. 

The  travel  from  Oiympia  to  Chehalis  Point  has  heretofore  been  by  a  road  to 
the  "  block-houae  "  on  the  Chehalis  river,  60  miles  east  of  the  point,  and  thence 
down  the  livev  in  canoee,  the  total  distance  being  about  90  miles.  From  the 
mouth  of  the  Satsop,  (40  miles  from  Chehalis  Point,)  a  wad  of  30  miles  in  length 
has  just  been  opened,  securing  dii'eot  communication  with  Oiympia,  at  the  head 
of  the  sound.  The  Chehalis  is  navigable  at  all  tides,  for  vessels  of  light  draught 
01  small  river  steamers,  as  far  as  the  mouth  of  the  Wynooche,  and  at  high  tide 
to  the  mouth  of  the  Sateop,  where  there  is  a  tidal  rise  and  Ml  of  18  inches.  At 
the  iowest  water,  for  two  and  three  months  in  the  year,  shoal  places  might  obstruct 
navigation ;  but  for  eight  months  no  difficulty  need  prevent  ascending  as  far  aa 
Claquato,  where  the  territorial  road  between  Oiympia  and  Monticello  cro^ea 
the  Chehalis  river.  The  Messi-s.  Goffj  of  Claquato,  have  just  put  on  this  river  a 
good  light-draught  stem-wheel  boat,  and  they  express  the  assurance  that  they  can 
make  trips  most  of  the  year  to  Boiafort  prairie,  some  miles  above  Claquato.  All 
the  Btieams  abound  with  salmon,  trout,  and  many  varieties  of  edible  fi^  Elk  i 
35  "  V^iOOglC 
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and  other  game,  large  and  smal'l,  are  plentiful.     Coal  has  been  discovered  on 
the  north  side  of  the  river,  and  also  upon  several  of  the  tribataiy  streams. 

Shoalwateb  Bat  and  the  Wilixjpaii  Vallet. — From  Chehalia  Point, 
-the  site  of  the  embryo  Chehaiis  City,  a  splendid  beach  at  every  stage  of  the  tide 
affords  the  best  of  roads  to  Toke  Point,  the  northern  cape  of  the  entrance  to 
Shoalwater  bay ;  distance  about  16  miles.  Along  tliis  road  a  continuous  tide 
prairie  appears,  constitated  almost  entirely  of  sand,  yet  yielding  the  most  excel- 
lent grass.  Shoalwater  bay,  which  is  one  of  the  best  harbors  between  San 
Francisco  and  the  Struts  of  Fnca,  is  in  the  southwest  portion  of  the  Territory, 
separated  from  the  Columbia  river  by  a  narrow  strip  of  land.  Toke  Point  lies 
about  28  miles  north  of  Cape  Disappointment.  It  is  about  five  miles  from  Toke 
Point  to  the  southern  cape,  (Leadbetter's  Point.)  Two  channels  with  middle 
Bands  lying  between  afford  good  entrances,  the  north  one  being  a  good  beating 
channel.  The  bay  is  full  of  shoals  and  flats,  and  at  low  tide  about  half  its  area 
is  hare ;  good  bat  narrow  channels  run  throughout  its  extent,  worn  by  the  several 
streams  which  empty  into  it.  These  flats  are  covered  with  oysters,  which  con- 
stitate  the  chief  article  of  export.  Codfish,  halibut,  and  sturgeon  are  abundant. 
Several  varieties  of  salmon  are  also  found,  and  in  spring  large  shoals  of  small 
herring  enter  the  bay.  The  annual  shipments  of  oysters  to  San  Francisco  ia 
about  35,000  baskete;  about  fljOOO  baskets  more  are  sent  to  Portland,  Oregon, 
and  other  points  on  the  Columbia  river.  Mr.  George  Davidaon,  in  his  valuable 
"  Directory  of  the  Pacific  Coast,"  thus  states  the  extent  of  this  bay : 

The  arm  stieWhing  Bootbward  towaids  Baker's  baj  is  15  miles  long  from  Lesdbatier's 
Point,  with  an  average  width  of  not  less  than  Ibree  and  ahalf.whilethe  upper  portion  stretches 
to  the  northeast  for  uiue  miles  to  the  mouth  of  the  Willopah  river,  leckoning^from  the  middle 
of  the  line  joining  Cape  Shoalwater  (Toke  Point)  and  tieadfaetler  Point. 

The  same  authority,  speaking  of  thepeninsula  terminating  in  Leadbetter  Point, 
thus  describes  it : 

The  peninsula  is  a  long,  fiat,  marshj,  and  sandy  plain,  elevated  but  a  few  feet  above  the 
level  el  the  sea,  and  .eovered.  like  tbe  entire  surface  of  the  country,  with  a  dense  growth  of 
gigantic  forest  treea,  prinuipally  spmee,  fir.  and  cedar,  with  a,  few  specimens  of  maple,  ash, 
and  black  alder.    Tbe  Epiuce ^frequently  att^ns  a  diameter  of  eifi;btSiet. 

Several  rivers  empty  into  this  bay,  among  which  are  the  Palux,  Kasal,  and 
Willopab.  The  principal  one  is  the  Willopah,  in  the  valley  of  which  is  a  numerous 
and  one  of  the  oldest  settlements  in  the  Territory.  This  river  enters  the  bay 
at  its  nwtheast  comer.  The  lower  river  is  bordered  with  tide  lands  which  are 
subject  to  overflow;  the  uplands  are  well  adapted  to  grazing.  It  is  a  mile  wide 
at  its  mouth.  The  tides  extend  to  the  rapids,  17  miles  from  the  mouth,  A  cou- 
siderable  number  of  jwairies  skirt  the  rivei-  at  intervals,  and  the  bottom  is  a  rich 
deep  soil  of  a  clayey  character.  The  bottoms  are  covered  with  vine  maple  and 
alder,  and  extend  above  the  rapids  to  a  distance  of  about  20  miles,  and  are  about 
10  miles  in  width. 

The  Washington  Trtbutaeies  xo  the  Lowee  Columbia. — The  mouth 
of  the  Columbia  is  now  reached.  An  extended  notice  of  this  river  has  already 
been  made,  and  the  reference  to  settlements  along  its  shores  will  necessarily 
exhibit  further  features  of  the  country  bordering  upon  it.  The  same  may  bo  said 
of  the  streams  flowing  into  it  from  the  north,  a  particular  description  of  several 
of  which  will  be  omitted.  The  Cowlitz  river  being  apart  of  the  line  of  travel 
from  Columbia  river  to  Puget  sound,  deserves  pai'tioular  mention.  This  river 
having  its  souixse  in  tlie  Cascade  mountains,  between  Mounts  Eanier  and  St. 
Helens,  runs  west,  then  south,  and  empties  inttt  the  Columbia  about  50  miles 
from  its  mouth.  It  runs  the  whole  length  of  Cowlitz  oonnty,  and  nearly  the 
whole  breadth  of  Lewis,  through  good  agricultural  land,  both  prairie  and  bottom. 
The  Cowlitz  farms,  the  Cowlitz  prairie,  and  the  Cowlitz  landing  are  familiar  as 
household  words,  and  dat«  their  origin  long  antecedent  to  the  commencement  of 
American  settlement.     The  first  name  alludes  to  the  claim  of  the  prairie  by  the 
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Puget  Sound  Agrieultni'a]  Company,  and  t.lie  area  for  wliioh  the  United  States 
is  requested  to  pay,  under  tbe  treaty  of  Julyl,  1863,  with  Great  Britain,  is  3,572 
acres,  or  nearly  sis  square  miles.  The  Americans,  however,  have  squatted  on 
this  claim,  until  the  occupancy  of  the  company  has  been  reduced  to  75  acres. 
Oq  this  prairie  the  Catholics  established  a  missionary  station,  where  recently  a 
town  has  been  laid  out  in  acre  lots.  Hero,  too,  was  the  site  of  the  old  Red  river 
settlement  of  Canadian  French,  introduced  in  1842  under  the  auspices  of  the 
Hudson's  Bay  Company.  The  landing  was  the  point  where  the  portage  oom- 
nienced,  on  the  old  route  from  Fori:  Vancouver  to  the  northern  establislimeEts. 
To  that  point,  abont  30  miles  from  the  moutli  of  the  river,  they  navigated  it  with 
batteans  and  canoes,  which  were  cordelled  up  the  stream.  Along  the  eastern 
shore  were  two  trailH,  one  used  at  low  and  the  other  at  bigh  stages  of  the  water. 
The  Cowlitz  river  is  still  a  link  in  the  chain  of  direct  communication  between 
the  Columbia  river  and  Puget  sound.  It  is  a  large  rapid  stream,  at  high  stages 
of  water  navigable  for  steamers  of  light  draught  above  the  old  landing,  and  for 
most  of  the  year  to  "  Pumphrey's,"  about  S4  miles  from  its  mouth,  where  steamers 
frequently  run.  A  boat  is  now  being  built,  and  will  be  placed  on  the  river  this 
fiill,  to  mn  fi-om  Montieello  to  the  old  landing,  connecting  with  the  steamers  to 
Portland,  Oregon. 

In  Clarke  courity  there  are  several  tributaries  of  the  Columbia,  the  principal 
of  which  are  Cath-larpoole  and  Washougal.  The  former,  made  by  two  forks 
respectively  riang  north  and  south  of  Mount  St.  Helens,  flows  nearly  west  and 
enters  the  Columbia  about  80  miles  irom  its  month.  It  is  a  bold,  rapid  stream, 
ruiming  about  30  yards  in  its  bed.  The  bottom  lands  at  the  lower  portion  of 
the  river  are  wide,  but  narrow  as  they  approaob  the  foot  tills  of  the  Cascade 
mountains.  The  country  is  well  timbered,  occasionally  interspersed  with  small 
prairies  well  adapted  to  grazing.  The  Washougal  empties  into  the  Columbia 
about  12  miles  above  Vancouver.  A  large  settlement,  to  which  it  gives  name, 
is  located  in  its  valley. 

The  Olympic  OE  Coast  Kakgb  of  Mocntaiks. — Among  the  natui'al 
features  of  this  portion  of  the  Tenitoiy,  the  Coast  range  of  mountains  must  not 
be  omitted.  They  are  located  in  the  northwest  peninsula,  between  Hood's  canal 
and  the  Pacific  ocean.  Mount  Olympus,  with  an  altitude  of  8,138  feet  as  esti- 
mated by  Wilkes,  is  a  enow-capped  peak,  and  may  be  seen  far  out  to  sea.  It 
gives  identity  to  the  chain,  and  the  name  Olympic  is  now  generally  applied  to 
this  range.  This  sierra,  for  it  consists  of  several  peaks,  was  fli'st  seen  by  Perez, 
in  1774,  who  nominated  it  La  Siena  Santa  Rosalia.  Meares  saw  it  in  1788,  and 
describes  it  under  the  name  which  he  gave  it,  of  Mount  Olympus.  Around  and 
from  the  base  of  this  main  Kerra,  the  numerous  mountains  descend  to  hills  and 
spurs,  and  abruptly  terminate  on  the  sandy  beach  of  the  ocean  in  low  perjiendie- 
ular  bluffs.  It  was  long  supposed  that  the  Black  Hills  near  Olympia  were  spurs 
of  the  Coast  range,  lliis,  however,  is  a  mistake.  Parlies  have  gone  through 
and  report  that  there  is  an  open  valley  of  at  least  15  miles  in  widUi,  separating 
these  two  ranges. 

CuMATE  OF  Westeeit  WASHINGTON. — Tho  climate  of  westeiTi  Wasliingfon 
is  essentially  different  from  that  of  the  portion  east  of  the  Cascade  mountains. 
The  fact  that  there  is  comparatively  no  winter  in  so  high  a  latitude  may  be  a 
matter  of  surprise.  Properly  speaking,  however,  thei'O  are  but  two  seasons,  the 
dry  and  the  rsuny.  The  grades  of  temperature  and  the  accompaniments  which 
in  other  countries  of  the  same  latitude  ascribe  the  features  and  title  to  the  four 
seasons,  spring,  summer,  autumn,  and  winter,  are  here  in  great  measure  obliterated, 
or  at  least  so  dimly  mai-ked  that  the  seasons  imperceptibly  run  into  each  other, 
and  lose  their  distinctive  line  of  division.  It  is  not  unusual  for  the  three  winter 
months  to  be  mild,  without  snow  or  ice,  the  grass  growing  meanwhile.  In  Feb- 
ruary, the  weather  may  occur  mild  and  geni^  as  May,  to  be  succeeded  in  March 
or  April  with  our  coldest  weather.    In  July  and  August,  days  in  some  poi-tiong  l^^ 
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of  whieli  the  maximum  tomperatui-o  will  reach  90"  or  100°,  are  soroetiines  fol- 
lowed hy  cold  nights,  occasionally  accompanied  by  heavy  fi'ost.  The  rainy 
season  proper  be^ns  late  in  October  or  early  in  November,  and  may  be  said  U> 
continue  fill  the  ensuing  April.  It  frequently  happens  after  the  &at  rains 
that  weeks  of  weather  similar  to  Indian  summer  occur,  and  it  is  seldom  that  one 
or  other  of  the  months  of  January,  Febmaiy,  or  Mai-ch  does  not  prove  continu- 
ously mild  and  clear.  The  summers  of  this  Territory  are  unsmpassed  in  the 
world.  "While  many  days  are  exceedingly  waim,  the  nights  are  always  cool  and 
refreshing,  as  if  speiaally  intended  for  wholesome  sleeping.  In  the  winter  months, 
six  in  number,  rains  prevail.  No  disappointment  should  be  felt  if  falling.weather 
■  occurred  some  part  of  each  34  hours,  and  yet  many  bright  sunshiny  days  relieve 
the  long-continued  rainy  season  of  Washington  Territory.  Of  the  16  winters 
passed  in  this  Territory,  the  writer  has  known  but  three  so  severe  as  to  render  it 
essential  to  house  and  feed  stock.  The  Indians  do  not  pretend  to  such  acts  of 
providence,  and  they  lose  but  little  of  their  small  wealth  fixim  exposure  or  cold. 
Rose  bushes  generally  have  proved  an  evergreen,  and  during  the  winter  of 
1860-'61,  the  nermosa  continued  to  bloom  in  the  garden  of  the  writer  till  the 
35th  of  January,  Such  weather  is  by  no  means  axiomatic,  and  an  improvident 
farmer  may  lose  his  stock  if  means  of  shelter  and  food  be  not  atttunablo.  Those 
who  have  followed  stock-raising  most  successfnlly  provide  from  two  to  three 
months'  feed  as  a  general  rule.  While  it  may  not  be  essential,  surely  "it  is  a 
good  thing  to  have  on  hand."  An  average  of  from  7  to  10  days  of  freezing 
weather  may  be  looked  for  with  moderate  certainty,  when  ice  may  be  formed 
sufficiently  thick  to  besu"  a  man's  weight.  Under  most  favoring  circumstances, 
a  email  pond  entirely  protected  from  the  wind,  or  the  action  of  the  sun,  may  be 
fr«aen  tight  enough  to  permit  a  day  or  two  of  sltating  to  a  limited  number  of  per- 
sons. Parties  fond  of  sleighing  consider  themselves  especially  favored  if  they 
are  afforded  a  season  of  from  three  days  to  a  week's  duration. 

From  a  series  of  meteorological  observations  taken  at  Fort  St«ilacoom,  the  fol- 
lowing will  demonstrate  tlje  above  statements.  The  reason  for  adopting  this 
year  is  simply  because  it  will  be  found  that  the  mean  temperature  of  the  three 
winter  montlis  comports  with  the  register  furnished  at  the  Smithsonian  Institute, 
an<l  used  by  the  Hon.  Charles  Sumner  in  his  recent  exhaustive  speech  in  favov 
of  the  purchase  of  Susaan  America.  In  the  raster  used  by  him,  the  mean  of 
the  wintermonthsfora  series  of  years  amounted  to  39°  38'.  In  the  year  adopted 
the  mean  temperature  is  30°  70'. 
Jfeon  temperatare  at  Fort  8teUaco<ym,  Washington  Territory,  (latitude  47°  01' J 

for  tlie  six  montlts  regarded  as  Hie  rainy  season,  or  mnter,  together  with  tlte 
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On  page  159  of  Davidson's  "Dixeetoiy  of  flie  Pacific  Coast"  will  be  found  a 
series  of  meteorological  observations  on  the  Puget  sound,  for  the  years  1855-6-7, 
of  tie  summer  months.     Those  of  1857  present  the  following  results  i 
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Mr.  Davidson  then  remarks:  "The  cerealia  generally  grows  well,  but  the 
climate  is  too  cold  for  m^ze.  During  the  winter  a  great  amount  of  rain  falls — 
as  much  as  60  inches;  and  heavy  weather  prevdls  prindpally  from  the  sooth- 
ward.     It  is  never  cold  enough  to  form  thict,  clear,  solid  ice." 

In  the  winter  of  1866-7,  the  Dnit«d  States  Coast  Survey  brig  R.  H. 
Fauntleroy  was  ordered  to  remain  here  daring  the  winter  with  the  idea  of  t^tiug 
whether  winter  work  was  pnieticable,  and  to  be  on  the  station  at  the  eai-liest 
opening  of  the  season.  To  test  the  propriety  of  each  ordei-,  a  meteorological 
register  was  kept  to  show  the  niunber  of  days  when  work  could  not  be  done. 
Mr.  J,  S.  Lawson,  in  charge  of  the  work,  has  kindly  furnished  an  abstract. 
It  shows  that  not  mnch  may  be  eifected  by  keeping  a  full  crew  on  duty,  but  it 
proves  still  more  the  mildness  of  a  Puget  sound  winter,  and  how  exempt  this 
clunate  is  fi-ora  fogs. 

Abstract  (jftneteoroloffical  register  Untied  States  surveying  brig  R.  H.  Fauntkroy, 

Novetriber,  1866,  to  April,  1867,  induswe. 

(Most  of  these  observations  were  taken  at  Oljmpia.) 
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That  admirable  document,  the  speech  of  Senator  Sumner,  on  Russian  America, 
explains  the  phenomenon,  why  WaBhington.  Territory  is  gifted  with  a  climate 
BO  much  milcler  in  winter  than  places  of  much  lower  latitude  in  Europe  or  the 
Atlantic  States.  His  remai-ks  were  applied  to  Sitka,  in  latitude  57°  03'.  With 
bow  much  more  force  may  ttey  be  applied  to  western  Washington,  with  the 
Cascade  monntains  as  a  natural  wall  effectually  bailing  out  tlie  cold  bleak  winda 
fmm  the  frozen  northeast,  and  confining  the  more  genial  warm  con'enta  of  air 
and  ocean  which  the  distinguished  senator  so  beautifully  describes  in  the  following 
extract : 

All  this  is  now  explained  by  certidn  known  forces  in  nataie.  '  Of  these  tbemoat  importaHt 
k  a  thermal  current  in  the  Pacific,  corresponding  to  the  Gulf  Stream  in  the  Atlantic.  The 
latter  h&ving  its  origin  in  the  heated  waters  of  the  Gnlf  of  Mexico,  flows  as  a  river  through 
the  ocean  novthwai'd,  enwroliag  England,  batiiing  Norway,  and  warming  all  within  its 
influence.  A  similar  stream  in  the  ^icifie,  sometimes  called  the  Japanese  current,  having 
its  origin  under  the  equator  near  the  Ph'^'PP'"^^  ^"'^  '^^  Malaccas,  amid  no  commou  beats, 
after  washing  the  ancient  empire  of  Japan,  sweeps  northward  until  forming  two  branches: 
one  moves  onward  to  BeLring's  straits,  and  the  otlier  bends  eastward  along  the  Aleutian 
islands,  and  then  soutbwarJ  along  the  coast  of  Sitka,  Oregon,  and  California.  Geographers 
have  described  tWs  ''lieater,"  which  in  the  lower  latitude  is  as  high  as  Si°  of  Faarenheit, 
and  even  far  to  tbe  north  it  is  as  high  as  50°.  A  chart  now  before  me  in  Findlsy  s  Pacihi- 
Ocean  Directory  portrajs  its  course,  as  it  warms  so  many  islands  and  such  an  e-^tentct 

.     ^ji  o^i^i-  df  thg  United  States  navy.  Lieutenant  Bent,  in  a  paper  before  the  Qeo- 

•''•■■      ■■  "      - ■        ■     ■   "         i  of  this  current  in  mitigating 

)  the  Asiatic  side,  becoming 
.       .  .        .  ^^    ^,    un  over  to  the  higher  latitude 

a  the  American  side  and  "thaw  ont."  But  the  tepid  waters  which  melt  the  ice  on  a 
vessel  must  change  the  atmosphere  wherever  they  flow. 

I  hope  you  will  not  regard  the  illustration  as  loo  familiar,  if  I  remind  yon  that  in  tbe 
_  economy  of  a  hoosebold  pipes  of  hot  water  are  sometimes  employed  in  tempering  tlie  atmo- 
sphere hy  heat  carried  from  below  to  rooms  above.  In  tbeeeonomyof  nature  these  Iheimal 
currents  are  only  pipes  of  hot  water,  modifying  the  climate  of  continents  by  carrying  heat 
from  the  warm  cisterns  of  the  south  into  the  most  distant  places  of  (be  north.  So  also  there 
are  sometimes  pipes  of  hot  air,  having  a  similar  purpose,  and  these,  too,  are  found  in  this 
region.  Every  ocean  wind,  from  every  quarter,  as  it  traverses  the  stream  of  heat,  takes  up 
the  warmth  and  carries  it  to  the  coast,  so  that  the  oceanic  current  is  le-enforced  by  an  aerial 

But  these  forces  are  aided  essentially  by  the  conSgnration  of  the  northwest  coast,  with  a 
lofty  itnd  impenetrable  barricade  of  mouuttdns,  by  which  its  islands  and  harbors  are  pro- 
tected from  the  cold  of  the  north.  Occupying  tbe  Aleatiun  islands,  traversing  the  peninsula 
of  Alaska,  and  running  along  the  margin  of  tbe  ocean  to  the  latitude  of  64°  40',  this  moun- 
tain ridge  is  a  climatic  division,  or,  according  to  a  German  geographer,  a  "climatic  shed," 
such  as  perhaps  exists  nowhere  else  in  the  world.  Here  are  Alps,  some  of  them  volcanic, 
with  Mount  St.  Elias  higher  than  Mount  Blanc,  standing  on  guai'd  against  the  Aictic  Circle. 
So  it  seems  even  without  tbe  aid  of  science.  Here  is  a  dike  between  the  icy  waters  of 
Behringsea  and  the  milder  southern  ocean.  Here  is  apartition  between  the  treeless  northern 
coast  and  the  wooded  coast  of  the  Kenanians  and  Koloscbians.  Here  is  a  fence  which  sepa- 
rates the  animal  kingdom  of  this  region,  leaving  on  one  side  the  walrus  and  ice  fox  from  the 
Frozen  ocean,  and  on  the  other  side  tbe  bumming  bird  from  the  tropics,  1  simply  repeat 
the  sfatemeats  of  geograpliy.  And  now.you  will  not  fiul  to  observe  how  by  this  eonflgura- 
tioB  the  thermal  currents  of  ocean  and  air  ore  left  to  exercise  all  their  climolio  power.   (Vide, 

p,a9.) 

George  Davidson,  who  has  already  been  referred  to,  aaid  whose  works  havo 
been  consulted  in  preparing  the  foregoing  memoir,  thus  brieSy  but  comprehen- 
sively gives  his  view  of  the  coast  division  of  Waeliington  Territory : 

Washington  Territory  has  a  climate  excefled  only  by  that  of  Cahfomia,  We  know  not 
where  to  point  to  such  a  ramifieaHon  of  inland  navigation,  save  in  tbe  British  possessions  to 
the  northward.  For  depth  of  water,  boldness  of  approaches,  freedom  from  hidden  dangers, 
and  the  immeasurable  sea  of  giganUe  limber  eemicg  down  to  the  very  shores,  these  waters 
are  unsurpassed,  unapproachable. 

II.  Cektral  WASHO&TOif. — The  second  natural  division  of  Washington 
Territory  lies  between  the  Cascade  mountains  and  the  Columbia  river,  both  of 
which  have  already  been  noticed.  The  following  extract  from  the  geogi'aphical 
memoir  embodied  in  the  "narrative  and  final  report  of  explorations  for  a  route 
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for  a  Pacific  railroad,  near  the  47th  and  49t.h  parallels  of  north  latitude  from  St. 
Paul  to  Paget  sound,"  by  the  late  Governor  Stevens,  cltarum  et  v&nerahile  nomen, 
will  give  the  l>eet  idea  of  the  remaining  geogi'aphic  features  of  this  interesting 

Coming  now  lo  the  country  !yin(t  between  the  main  Coloaibia  and  the  Cascade  mouutaius,' 
it  tany  he  necessary  to  describe  with  some  panic iilarity  the  various  streams  and  their  several 
tributaries  flowing  into  the  main  Columbia.  A  glance  at  the  map  shows  that  the  general 
course  of  these  sti'cams  is  very  much  to  the  south,  and  hetweeu  them  are  generally  to  ba 
fouHd  hieh  iDountaiu  spurs  which  rna  to  the  Columbia  itself,  overhanging  it  many  hundred 
teet.  T&e  most  considerable  rivers  are  the  Yakima,  with  its  Pisko,  its  Atahnani,  its  Kachess, 
its  Weaass,  aod  other  tributaries. 

The  Pisqttouse  or  Wenacbee  river,  Lake  Chelan  and  the  Chelan  river,  (he  Mothow  river 
and  [he  Ohinakaue  river  may  be  described  as  follows :  The  Yakima  rises  in  the  vicinity  of 
the  passes  of  the  Cascade  range,  latitude  47°  15',  from  several  lar^  and  beautiful,  lakes,  and 
taking  a  general  course  to  the  southeast,  runs  for  lliO  miles  to  its  coufiuence  with  the  Colum- 
hio.  in  latitude  48^^  05'.  For  25  miles  down  the  stream  its  valley  is  only  from  half  a  mile  to  a 
mile  wide;  it  then  widens  out  in  Ketetas  pliun,  which  is  ID  or  15  miles  wide,  the  river  there 
being  90  feet  wide,  and  about  three  in  depth,  but  very  rapid.  Below  this  plain  the  river 
carves  gradually  to  the  south,  aatil  it  receives  the  waters  of  the  Pisko ;  then  turns  again 
eastward  to  its  mouth.  Between  the  Keielas  and  Atahnam,  for  30  mrtts  the  bills  again 
encroach  on  the  valley,  but  below  (bat  it  again  widens  out  to  6  or  10  miles,  with  numerous 
branchings  among  the  bills.  On  tbe  west  side,  opposite  Ketelas  plain,  three  stieams,  the 
Pteh-uum,  Emptenum,  and  Wenass,  rise  among  the  hiila  separating  the  main  Yakima  from 
its  principal  branch,  theNachess.  These  streams  are  from  15  to  20  miles  long^,  and  run  through 
small  ana  fertile  valleys.  The  Nacbeas  rises  in  the  vicinity  of  the  ifacheas  Pass,  and  run' 
ning  nearly  parallel  to  the  Yakima  at  a  distance  of  from  15  to  !i0  miles,  joins  it  after  flowing 
about  50  miles.  It  has  a  valley  from  half  a  mile  to  four  miles  in  widtb.  The  Atahnam  rises 
about  30  miles  south  of  it,  and  runs  in  a  more  easterly  course,  emptying  about  10  miles  below ; 
its  valley  is  smaller  than  tJiat  of  the  Nachess,  but  fertile.  The  Fisko  rises  among  the  bills 
east  of  Mount  Adams,  and  in  size  and  character  resembles  the  i.tahnam.  Only  two  small 
branchesjointlie  Yakima  from  the  north  and  east,  one  running  through  the  middle  of  Ketelas 
plain  from  the  hills  northward,  the  other  running  almost  directly  contrary  to  tbe  upper 
Yakima  fiom  the  hills  east  of  its  sontheriy  bend.  The  Fisquonse  anfl  Enteathwa,  which 
enter  tbe  Columbia  near  latitude  47°  30',  are  at  tbeir  mouths  rapid  streams,  with  high  falls  as 
they  descend  from  the  hills  at  the  foot  of  the  Cascade  rangeinto  the  deep  valley  of  the  Colum 
bia.  They  are  supposed  to  head  in  the  mountains  about  30  miles  northwest  of  it.  The 
Chelan  rises  in  a  lake,  which  is  reported  by  the  Indians  to  rnn  for  30  miles  back  among  the 
mountains,  and  approaches  t«  wilnln  two  miles  of  the  Columbia,  into  which  its  outlet  falls, 
by  a  aeries  ol  castles,  350  feet  in  this  ebort  distance,  in  about  latitude  47"  45'. 

The  Methow  rises  by  several  sources  in  the  mountiunB  northwest  of  Fort  Okia- 
agan,  and,  running  southeasterly,  empties  neat  latitude  48".  On  its  upper  part 
there  is  a  fine  wide  valley;  but  this  narrows  to  a  mile  for  10  miles  above  its 
month.  The  Okinakane,  rising  in  a  long  series  of  lakes  north  of  the  49th  par- 
allel, rans  neatly  south  for  seventy  miles  witliin  the  Tenitory,  joining  the 
Columbia  only  eight  miles  above  the  Methow.  It  expands  into  several  email 
marshy  lakes  in  its  couree,  and  is  genei-ally  slow  and  deep,  but  in  one  place, 
about  33  miles  above  its  mouth,  there  is  a  fall  of  five  feet.  Its  valley  is  iine 
and  the  hills  around  well  grassed,  wooded,  and  arable.  It  receives  a  branch 
from  the  northwest,  near  the  falls,  which  runs  through  a  rough,  hilly  country, 
and  has  some  high  falls  near  its  mouth. 

The  Ne-hoi-at-pu-quu  is  a  stream  which  enters  the  Columbia  opposite  Fort 
Oolville.  It  has  a  winding  course  of  about  70  miles,  and  has  numerous  beauti- 
ful prairies  in  its  valley,  though  the  hills  around,  partially  wooded,,  are  also  to  a 
great  extent  arable.  None  of  these  rivers  west  ol  the  Columbia  are  navigable, 
encept,  pei'haps,  tiie  Yakima  for  a  part  of  its  course  at  high  water.  Lake  Che- 
lan is  doubtless  narigable  for  maiiy  miles,  bui  i**  out  off  &om  tlie  Columbia  by 
the  fall  of  its  outlet.  Between  tKese  rivers  are  spu;;;  thrown  out  from  i;he  main 
chain  of  the  Cascades,  and  extending  towards,  and  in  soi"..a  cases  reaching,  the- 
banks  of  the  Columbia.  Those  between  the  Klikatat  and  Piskb  tributary  of' 
tbe  Yakima  and  between  tlie  maiii  Yakima  and  the  Wenachee  or  Pisquonse 
rivers  arc  considerable  mounta,inB;  thus,  on  the  trail  pursued  by  Lieutenant 
McClellan,  the  rise  from  the  Klikitat  valley  to  the  divide  is  2,364  feet,  and  tiqc 
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descent  to  the  PJsko  2,114  feet,  the  elevation  of  the  divide  being  3,633  feet 
above  the  sea.  The  rise  from  the  main  Yakima  to  the  divide  separating  it  hvm 
the  Wonaohee  is  4,048  feet,  and  the  descent  to  the  latter  stream  4,264  feet ;  the 
flummit  level  is  5,760  feet.  Here  the  spur  cornea  upon  the  river,  making  the 
tr^l  difficult.  The  country  north  of  the  great  western  hend  of  the  Columbia, 
from  the  mouth  of  the  Spokane  to  the  mouth  of  the  Okinakane,  is  much  more 
gentle  and  leas  elevated.  Great  injustice  has  been  done  this  couotry  by  a  want 
of  patience  and  consideration  on  the  part  of  the  gentlemen  who  have,  gone  jfver 
it  rapidly  in  the  summer,  and  who  have  been  over  it  but  once.  It  is  impossible 
to  speak  understandingly  of  a  country  nnle^  one  has  had  experience  and  opp<n-- 
tunities  of  observation"  in  countries  somewhat  similar.  How  the  most  intelligent 
voyagers  and  beet  practical  farmers  in  that  country  agree  in  opinion  that  there 
is  a  large  quantity  of  ai-able  land  throughout  this  country,  and  very  superior 
grazing.  This  is  the  opinion  of  intelligent  Indian  chiefs,  who  have  themselves 
made  some  progress  in  rising  crops,  and  who  are  already  great  stock  raisers. 

South  of  the  Yakima  is  a' Tow  divide  separating  its  waters  from  the  waters 
flowing  into  the  main  Colnmbia,  in  that  portion  of  the  river  where,  after  leaving 
Fort  Wallar Walla,  it  proceeds  westward.  This  divide  has  a  general  paiullei 
course  to  the  Colnmbia,  is  nearly  east  and  west  some  30  miles  from  the  main 
river,  and  between  it  and  the  Columbia  is  a  large  body  of  arable  land,  nearly 
every  acre  of  it  adapted  to  cereals.  This  country  has  not  come  under  the  obser- 
vation of  a  scientific  party  with  instiniments  in  hand,  but  hap  been  much  trav- 
elled over  by  intelligent  officers  of  the  Indian  service  and  by  the  practical  agxi- 
calturists  of  the  country.  Little  sti-eams  flowing  from  the  southern  side  of  tins 
divide,  which  is  well  ivooded  all  through,  pass"  down  to  the  main  Columbia, 
watering  the  country  and  fimiishing  the  means  of  supplying  the  farm  and  animals 
with  water. 

On  the  several  tiibutarios  of  the  Yakima,  particularly  towards  its  upper  wateis, 
the  land  is  rich,  and  adapted  to  most  of  the  crops ;  and  so  in  the  valley  ot  the 
Yakima  itself.  This  valley  has  been  denominated  by  some  a  desert  aiad  sage 
plain;  sage  does  occur  in  spots  and  small  qoantities,  but  much  of  the  coun- 
try is  cultivable  and  prodaotive.  It  mav  be  observed  that  in  regard  to  the  whole 
of  this  central  portion  of  the  Territory  it  will  be  necessary  to  exorcise  care  as  to 
seed  time,  and  fanners  will  have  a  disadvantage  over  those  west  of  the  Cascades 
in  their  seed  time  being  very  much  shorter;  but  with  oi-dinary  cai-e  as  to  the  put- 
ting in  seed  no  danger  need  be  apprehended  from  droughts.  This  portion  of 
the  countiy  is  wooded  about  half  way  up  from  the  divide  of  the  Cascade  moun- 
tfwns  to  the  Columbia  itself,  but  you  pass  up  the  main  Yakima  70  miles  before 
you  reach  the  building  pine,  although  eottonwood  is  found  on  its  banks  sufficient 
for  camping  purposes;  but  when  you  reach  the  Piaquouae  or  "Wenachee  you 
come  to  a  wooded  region  which  extends  to  the  main  Columbia.  The  forest 
growth  of  the  upper  waters  of  the  Clearwater,  and  of  the  main  Columbia  from 
above  the  mouth  of  the  Wenachee,  famishes  inexhaustible  supplies,  which,  after 
being  i"afted  down  the  streams — that  is,  the  Snake  and  Columbia  rivers — will 
furcish  settlements  in  the  vicinity  of  th(«e  rivers  with  firewood  and  lumber  at 
moderate  rates.  So  great  are  the  facilities  for  rafting  that  it  almost  amounts  to 
a  oontinuoas  forest  afong  the  streams.  The  Blue  moimtains,  which  border  ihe 
Walla- Walla  valley  on  the  south,  have  a  geneial  course  westward,  south  of  the 
mJun  Columbia,  until  they  nnite  with  the  Cascade  mountains,  from  which  flow 
many  streams  to  the  Columbia,  'j  the  LJaiatJlla,  Willow  creek,  Bnttei"  creek,  ■ 
John  Day's  river,  and  the  X^i-::  Cliutes  river. 

When  tills  interior  becomes  settled  there  will  be  a  chain  of  agricultoral  settle- 
ments all  the  vvay  from  Walla-Walla  to  the  Dalles,  south  of  the  Oolmnbia,  along 
the  streams  just  mentioned  and  north  of  tbe  Columbia,  on  the  beautiful  table 
land  which  has  been  described  to  border  it  from  the  Wallar  Walla  westward. 
The  Dalles  is  a  narrow  place  in  the  Colombia  river  where  the  channel  lias  been 
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worn  out  of  the  rocks,  below  wbioh,  about  10  miles,  ia  the  mouth  of  the  Kliki- 
tat  river,  whose  general  valley  famish^  the  ronte  of  oommunication  with  the 
main  T^ima  and  the  several  intermediate  strearaa,  the  trails  pursuing  a  gener- 
ally northerly  direction.  In  this  K.likUat  valley  38  much  good  farming  land. 
It  is  also  worthy  of  observation  that  gold  was  found  to  exist,  in  the  explorations 
of  1833,  throughout  the  whole  region  between  the  Oasoades  and  the  main  Colum- 
bia, to  the  north  of  the  boundary,  and  paying  localities  have  since  been  found 
at  several  points,  particularly  on  the  southern  tributary  of  the  Wenachee.  Tlte 
gold  quartz  also  is  foimd  on  the  Nachesa  river.  The  gold-beariag  crossing  the 
Columbia  and  stretching  along  Clark's  fork  and  the  Kutanie  river  unquestion- 
ably extends  to  the  Rocky  mountains. 

Climate  of  Ckntrai,  WASHnfeTON. — The  meteorological  data  at  points  of 
known  altitude  within  this  re^on  preclades  a  satisfactory  notice  of  the  climate. 
In  the  absence  of  registered  observations  facts  may  be  stated  from  which  iafer- 
euces  may  be  drawn. 

A.  W.  Tinkham,  a  distinguished  civil  engineer  connected  with  the  Northern 
Pacific  railroad  survey,  left  Fort  Walla- W^a  (now  Wallula)  January  7,  1854, 
followed  the  Oolumbia  river  to  the  mouth  of  the  Yakima,  and  ascended  that 
river  to  its  sources  in  the  Cascade  mountains.  To  Kle-alum-lake  (with  an  alti- 
tude of  3,000  feet,  which  he  i-eached-Januaiy  17)  he  found  no  difficulty  in  trav- 
elling with  horses.  At  this  point  the  snow  was  about  two  feet  deep ;  "  30  miles 
lower  down  on  the  river  the  snow  was  very  light,  not  over  three  or  fonr  inches 
deep ;  the  gi-aes  was  good  and  exposed,  and  the  Indian  horses  were  in  good  con- 
dition. Extending  etill  further  down  and  reaching  "Vfalla-WaUa,  the  hoj-sea  we 
ranging  in  thonsanda  throughouf  the  borders  of  the  valley,  with  abundant  grass, 
and  rarely  with  any  trouble  from  the  snow."  From  this  camp  to  the  20th  of 
January  the  snow  nowhere  exiioeded  two  and  a  half  feet  in  depth.  From  lake 
Kitchelus  to  the  smnmit  (Yakima  pass)  the  anow  attained  the  depth  of  six  feet. 
Mr.  Tinkham  remarks : 

Deacen^'mg,  the  snow  rapiflly  decreases  on  both  sides  of  tha  mountain,  on  the  eaatera 
side,  about  35  mfles  from  tbe  sDminit,  amounbing'  to  but  from  one  and  a  balf  to  two  feet  in 
deplli,  and  on  the  wesMm  aide  falling  awaj  until,  in  the  short  dietanee  of  14  roiles,  it  is 
only  eight  inches  deep. 

It  is  proper  to  add  that  the  winter  of  1853-4,  when  the  reconnoissanee  was 
made,  was  an  unusually  severe  winter. 

Colonel  Thorp,  of  Yakima  county,  and  one  of  the  earliest  settlers  in  thla 
valley,  having  lost  conaiderable  stock  in  the  very  severe  winter  of  1861-3,  at 
the  next  harvest  stacked  a  large  quantity  of  hay.  With  no  accessible  market 
for  the  article,  the  ataeke  still  atand.  The  graas  keeping  green  all  winter  in  hia 
locality,  ^on  the  Yakima,  about  a  mile  above  the  mouth  of  the  Atahnam,)  his 
lai'ge  herd  of  cattle  havmg  had  no  occaaion  to  be  fed,  the  aix  or  seven  great 
hay  stacks  stand  there'  undiminished  in  their  ori^nal  volume ;  they  serve  as  a 
reminder  of  that  unusually  cold  winter.  They  equally  attest  the  mild  temperar 
ture  of  the  valleys  of  Central  Washington,  and  while  one  cannot  Ml  to  com- 
.  mend  the  prudence  of  the  stock  raiser,  yet,  for  the  sake  of  his  labor  and  that  so 
mnch  good  hay  should  not  be  wasted,  would  almost  wish  that  real  winter  would 
come  ofteaer.  Sylvester  Mowjy,  then  a  lieutenant  in  the  United  States  aimy, 
who  had  charge  of  the  meteorological  observations  of  the  western  diviaion  of  the 
Northei-n  Pacific  railroad,  1853,  givea  a  SMies  of  means  of  obaervationa  at  each 
camp  between  Fort  Vancouver  and  Fort  Colville,  in  the  months  from  July  to 
October,  inclusive,  to  appreciate  which  the  altitudes  of  the  campa  ahould  bo 
included.  Thei-e  was  no  rain  in  Jnly,  three  days  on  which  rain  fell  in  August, 
seven  days  on  which  rain  fell  in  September;  in  October,  five  days  on  which  rain 
fell,  and  anow  on  the  night  of  33d  ajid  morning  of  2ith.  Hp  notices  the  great 
disproportion  between  the  temperatm'o  at  aunrise  and  mid-day,  and  says  : 

I  have  no  I'ecoliection  of  a  single  day  on  which  a  fire  was  uncomfortable  durin^Eljeipij^|p 
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ceding  and  sncceeding  suuriss.    The  teat  was  not  generally  oppteRsive,  sxcept  in  tlie  sun, 
throughout  the  march. 

Gfovernor  Stevens,  who  so  thoroughly  investigated  all  these  subjects,  in  solving 
the  great  desiiJeraium  of  these  times,  interoceanic  railway  communications,  thus 
andves  at  the  chai^acter  of  the  climate  in  this  vicinity,  which  is  quoted  with  the 

■  more  satisfaction  from  the  fact  that  his  deductions  are  substantiated  by  re^dents 
of  the  Yakima  valley.     He  thua  argues  : 

Wftlla- Walla,  latitatle  46°  03',  longitude  118°  25' J  altitude,  1,396  feet;  H  year— spring, 
51^.9;  summer,  73°.! ;  autumn,  53°  6;  winter,  34°.l ;  year,  530.2.  Dalles,  latitude  45'^  36', 
longitude  ]20°  55' ;  altitude,  300  feet  i  3J  years— BptinR,  53° ;  summer  70O.4 ;  autumn,  53° .2 ; 
winter,  350.6;  year,  52°.8.  Lspwal,  Clearwater  valley,  latitude  46°  27',  longitude  117°, 
altitude,  1,000  feel,  2i  years  observations  for  temperature  give— spring,  51°;  summer,  70", 3; 
antanm,  Sl^.S ;  winter,  36°.9 ;  year,  53" .4.  Of  thi.se,  the  mean  may  reprenent  the  ulimate 
of  the  great  plains  and  of  the  valleys  connected  with  it  up  to  latitude  49°,  which  are  about 
of  the  same  or  a  lower  elevation,  giving  ns,  for  spring,  51°.9;  summer,  71°,2;  autumn, 

-  63°:  winter,  as^G;  year,  52°.7. 

With  respect  to  moisture,  no  record  exists  for  Lapwai ;  Walla- Walla  and  the  Dalles,  how- 
ever, are  drier  in  climate,  as  shown  by  the  records.  Port  Walla- Walls,  IJ  years  obsarva- 
tjona- spring,  6.40;  summer.  2.85  ;  autumn,  4.54 ;  winter,  7.10 ;  year,  20.89  inobea.  Dalles,  3i 

iears — spring,  2.63  j  summer,  042;  autumn,  4.16;  winter,  7.11;  year,  14,32  inches- 
lean — spring,  4.51 ;  summer,  1.63;  autumn,  4.35;  winter,  7.11  ;  year,  17.60  inches. 

All  the  crops  of  the  middle  States,  iuoluding  com,  can  be  cullaYated  suceoss- 
ftdly  iti  the  Yakima  valley.  This  statement  is  based  upon  reliable  information 
fiwrn  settlers  who  have  r^ded  there  and  farmed  for  several  years  past. 

III.  Eastern  Washington. — The  Oolnmbia  river,  which  bounds  this  sec- 
tion of  the  Territory  on  the  west,  has  already  been  a  matter  of  extended  notice. 
To  present  the  idea  of  the  vaetneas  of  regions  flrained  by  it  and  its  tributaries, 
it  was  essential  to  allude  to  its  two  main  confluents,  the  Snake  {Leivis's  Pork) 
and  the  Pen  d'Oreille,  (Clarke's  Pork.)  as  also  the  area  of  cotmtry  through 
which  they  flowed.  These  two  rivers  have  their  respective  sources  fer  to  the 
south  and  east  of  the  Territory  of  Washington,  but  they  cross  the  whole  width 
of  the  region  under  consideration,  and  in  it  are  their  mouths,  several  of  iheir 
tributaries,  aaid  the  largest  proportion  of  their  navigable  channels. 

If  the  Spokane  and  Walla-Walla  rivers,  with  their  respective  branches  and 
conflnents,  be  excepted,  the  remajning  rivera  of  eastom  Washington  genei'ally 
flow  into  one  or  other  of  the  two  great  forks  of  the  Columbia.  This  section 
may  therefore  be  considered  as  the  aggregation  of  the  Walla- Walla  valley ;  the 
basin  of  the  Lower  Snake  river;  the  Great  Plain  east  of  the  Columbia,  cu-cum- 
scribed  by  the  big  bend  of  that  river  and  divided  by  the  Grand  Coulee ;  the 
Spokane  river,  valley  and  pisuns ;  and  the  valley  of  the  Pen  d'Oreille,  under 
the  general  term  of  "Ooiville." 

I'he  Walla-Walla  river  and  its  several  tributaries,  the  Touchet,  Mill  creek. 
Dry  creek;  and  several  small  streams  which  permeate  the  valley  like  the 
branches  of  a  fan,  take  their  sonrce  in  the  Blue  mountains,  flow  westerly,  and 
convei^e  in  the  nimn  stream,  which  enters  the  Columbia  just  above  the  northern 
boundary  of  Oregon,  At  the  mouth  of  the  river  was  located  the  Hudson's  Bay 
Company's  foi-t,  Nea  Perce,  or  Walla-Walla.  It  was  built  in  1820  by  an  oflicer 
of  the  Northwest  Company,  and  consisted  of  a  stockade,  200  feet  square,  18 
feet  high,  with  a  broad  walk  on  top,  with  two  bastions  at  the  northeast  and 
southwest  angles.  The  timber  used  in  its  construction  was  drift-wood  from  the 
upper  Colombia.  In  the  immediate  vicinity  of  the  fort  are  plains  of  drifting 
sand,  extending  back  of  the  river  several  miles,  the  only  vegetation  being  wild 
sage.  This  fort  was  a  stopping  place  and  depot  for  the  brigade,  as  the  trading 
parties  of  the  company  were  termed.  In  later  yeara  it  was  the  snpply  post  and 
entrepot  of  Forts  Hall  and  Boise  and  the  trapping  parties  of  the  interior.  Sup- 
plies from  Fort  Vanwmver  intended  for  thrae  establishments  were  forwarded  by 
l.and  from  this  point,  while  such  as  were  designed  for  the  upper  Columbia  were 
transported  -^-ia  the  river.     This  fort  wtis  burned  in  1843,  and  rebuilt  with 
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adotes.  In  November,  1855,  shortly  after  the  outbreak  of  Indian  hoatiEties,  it 
was  taken  by  the  lodianB  and  plnndei-ed,  since  which  time  it  has  never  been 
occupied  by  me  company.  In  its  vicinity  Oolonel  Kelley,  of  the  Oregon  vol- 
unteers, had  a  two  days'  battle  with  the  Indians  who  had  robbed  tlie  fort,  g-aiiiing 
a  decisive  victory  over  them.  Ip  this  action  the  notorious  Pu-pu-mox-mox,  head 
cliiof  of  the  hostiles,  was  slain. 

The  town  of  Wallula  now  occupies  the  site  of  this  old,  abandoned  fort.  Being 
the  eastern  terminus  of  the  regular  established  trips  of  the  steamboats  of  the 
Oregon  Steam  Navigation  Company,  an  extensive  forwarding  business  is  done 
here.  It  may  also  be  considered  the  port  of  the  city  of  Walla- Walla,  distant 
some  30  miles  east,  as  also  a  great  diati'ib«ting  point  for  the  rich  mining  regions 
of  Idaho  and  Montana. 

Whitman's  missionary  station  (Waiilatpu)  was  located  on  the  banks  of  tho 
Wallar Walla,  about  seven  miles  west  of  the  ate  of  the  present  city  of  Walla- 
Walla.  It  was  established  by  Dr.  Mai-ous  Whitman  in  the  fall  of  1836,  under 
tho  auspices  of  the  American  Board  of  Foreign  Misaona,  and  broken  up  Novem- 
ber, 1847,  by  the  atioeioua  murder  of  its  pious  and  devoted  founder,  his  lovely 
wife,  and  nine  other  American  inmates,  by  a  band  of  perfldous  Oayuse  Indians. 

There  is  a  striking  peculiarity  about  the  innumerable  streams  which  flow  into 
the  Walla-Walla  river.  They  spread  themselves  in  almost  every  direction,  not 
only  in  channels,  but  over  and  on  top  the  surface,  constituting  a  moat  admirable 
system  of  self-distributing  natural  irrigants.  To  this  feature  this  rich  agricul- 
tural valley  ow^  very  much  for  its  remarkable  fertiality  and  producing  power. 
The  main  streams  are  skirted  by  alder,  cottonwood,  and  willow,  the  only 
approach  to  timber  in  the  valley.  Distant  a  few  miles,  however,  the  Blue  moun- 
tiuns  are  covered  with  heavy  timber,  adequate  for  all  purpoa^,  tbough  it  is  rec- 
dered  expensive  by  the  cost  of  transportation. 

Mill  creek  is  worthy  of  notice,  not  only  because  upon  its  banka  ia  located  the 
city  of  Walla- Walla,  the  largest  town  in  the  Territorj-,  but  alao  from  the  remark- 
able fact  that  it  divides  itaelf  into  many  distinct  channels  or  creeks,  spreading 
oat  laterally  and  watering  quite  an  extensive  surface,  then  gradually  converging 
and  couceutrating  into  one  channel,  through  which  their  waters  are  emptied  into 
the  Walla- Walla  river.  We  know  of  no  otber  such  system  of  irrigation  as  thia 
provided  by  bounteous  jiatuie  for  this  beautiful  region.  The  valleys  of  all  these 
rivera  and  their  numerous  branches  afford  abundance  of  excellent  farming  lands, 
yielding  heavy  crops.  The  table-lands  and  surrounding  hilla  are  po^esaed  of 
soil  of  like  character.  In  consequence  of  tte  absence  of  water",  or  difBculty  of 
ii-rigation,  which  was  deemed  a  sine  gua  non  to  their  succesaful  cultivation,  until 
very  recently  no  attempts  were  made  to  convert  these  lands  into  farms ;  but  as 
settlement  increases,  they  are  being  occupied  and  veiy  successfully  cultivated. 
For  grazing,  these  tables  and  side  hills  cannot  be  excelled.  They  are  covered 
with  a  luxuriant  growth  of  native  bunoh-gi'ass  of  most  nutritious  quality. 
During  the  rains  of  spring  it  seems  to  attain  its  growth,  and  through  the  dry 
season  which  follows  it  stands  to  be  cured  into  the  best  of  hay,  pr^erving  its 
strength  and  esculent  properties  all  winter.  Stock  abandon  the  gi^een  grass  of 
the  bottom  lands  to  feed  upon  it,  and  on  it  they  keep  tat  all  winter.  Another 
noticeable  feature  in  this  region  ia  the  great  number  of  cold  springs  bm'ating  out 
upon  the  surface,  some  of  which  are  auffioientiy  largo  for  water-poweiB.  On  the 
hottest  days  they  retain  their  coolness,  and  are  many  degrees  colder  than  the 
water  in  the  neighboring  streams,  to  which  they  are  found  in  dose  proximity- 

But  the  term  Walla-Walla  valley,  in  common  parlance,  ia  by  no  moans 
restricted  to  the  valley  of  the  river  of  that  name.  Governor  Stevens,  in  hia 
valuable  Geogi-aphio  Memoir,  thus  alludes  to  its  boundaries  : 

The  Snaka  river  forms  a  great  re-ontoriag  from  Ihe  Clearwater  to  its  juuetion  wiih  Iho      . 
Colombia,  wbich  re-entering,  being  bounded  on  the  south  by  the  Blue  mouiitfucs,  l^^b^qail  Ir* 


556  EESOUECES   OF   STATES   AND   TEEEITOEIES 

nrrnied  the  Wallft-'Walla  valley,  although  that  term  properly  applies  to  the  iramediate  system 
of  valleys  whose  slieoms  cODceot  with  the  Walla- Walla  river  itself. 

It  may  be  proper  to  add  that  the  settlera  on  the  Tukannon,  Al-pah-wali,  and 
Pa-ta-ha,  which  are  all  tributaries  of  Snake  river,  wonld  deem  themselves  out- 
lawod  if  denied  their  residence  in  Walla-Wa)]a  valley.  In  langnage  appre- 
ciated in  this  Tenitory,  this  valley,  in  its  most  restricted  meaning,  would  find  its 
synonym  in  Walla- Walla  coimty. 

The  Snake  river,  having  formed  the  east  boundary  of  the  Tenitory  irora  the 
46th  pai-aUel  to  the  montli  of  the  Clearwater,  crosses  the  entire  width  of  eastern 
Washington  and  empties  into  the  Columbia  about  nine  miles  north  of  the  mouth 
of  the  Walla- Walla.  Some  200  miles  of  its  length  courses  in  and  around  this 
section.  Its  main  northern  tributary  within  Washington  Territory  is  the  Pelouse, 
which  is  formed  by  two  mdn  branches,  one  rising  nearly  north  in  the  plain  of 
tlie  Columbia,  the  other  in  the  Bitter  Eoot  moantains.  The  latter,  after  running 
west  130  miles,  joins  the  north  fork  about  13  miles  from  the  mouth  of  Pelouse. 
The  Falls  of  the  Pelouse,  about  nine  miles  from  its  month,  are  well  worthy  of 
remark.  The  tbllowing  descaription  is  from  the  pen  of  J.  M,  Stanley,  esq.,  artist 
of  the  Northern  Paeific  Eailroad  Exploring  Expedition,  (1853  :) 

The  Pelouse  river  flows  over  three  ateppes,  each  of  which  is  eatimated  to  have  an  ascent 
of  1,000  fetit.  The  falls  dpseend  fram  the  middle  of  the  lower  of  these  steppes.  There  is  no 
timber  along  the  course  of  this  atreani,  and  but  few  willows  or  other  hushes ;  yet  the  soil  is 
fertile,  and  the  grass  nutritious  and  abnndant  even  in  winter.  The  fall  of  water,  which  is 
about  30  feet  wide,  cannot  be  seen  from  any  distant  point ;  for,  flowing  through  a  fissi"" '" 
the  basaltic  rode,  portiuns  of  which  t«wer  above  in  jagged  pinnacles,  it  suddenly  des 
so;ne  125  feet  into  a  narrow  basin,  and  thence  flows  rapidly  away  through  a  deep  a 
The  distance  from  the  falls  to  Snake  river  is  about  nine  miles  The  valley  widen.?  consium- 
ablyfbr  about  half  a  mile  from  the  mouth  of  the  Pelonfie.  The  home  of  the  Pelouse  Indiaos 
is  near  this  junction,  where  they  devote  ranch  of  their  time  to  Efalmon  Gshing.  The  salmon 
ascend  to  the  falls ;  bat  these  Indians  have  a  legend  which  tells  of  the  wickedness  of  the 
Indians  higher  np  the  country,  and  how  lie  Great  Spirit,  in  his  displeasure,  placed  the  falls 
as  a  barrier  to  the  farther  accent  of  the  salmon. 

Of  the  great  plain  lying  east  of  the  Columbia,  Governor  Stevens  thus  speaks : 

That  portion  of  the  great  plainlyingeast  of  the  main  Columbia,  and  which  may  be  regarded 
as  bounded  oo  the  north  by  the  Spokane,  and  on  the  east  by  the  foot- bills  of  the  Bitter  Eoot 
tQOuntains,  is,  for  the  moat  part,  well  watered  and  well  grassed.    The  eastern  half  of  this 

girtion  is  exceedingly  well  adapted  to  agricnltnral  purposes.  The  various  BtreamK — the 
Blouse,  the  Kamas  Prairie  creek  of  the  Cceur  d'Alene,  the  Spokane,  and  Cieur  d'Aleue 
livers — are  well  timbered  with  pine,  and  numerous  rivulets  and  springs  are  found  through 
that  portion  of  the  country,  facilitating  the  progress  of  settlements,  and  rendering  the  whole 
at  once  available  for  agricultarisis. 

The  Grand  Coulee,  which  is  the  peculiar  specialty  of  this  region,  commences 
on  the  east  side  of  the  Columbia,  Immediately  north  of  the  chain  of  bills  which 
skirt  the  river  in  its  bend  from  White  Biuffs  westward :  after  running  in  the 
same  general  du-ection  as  these  hills  eastward  some  30  miles,  it  turns  sharply  to 
the  north,  and  continues  in  that  direction  till  it  opens  ag^n  upon  the  Columbia, 
some  60  miles  below  the  mouth  of  the  Spokane.  The  information  as  to  this 
south  arm  and  mouth  of  the  Grand  Coulee  is  derivetl  from  A.  J.  Treadway,  esq., 
who  surveyed  several  townships  in  its  vicinity  during  the  past  summer,  (1867,) 
nnder  contract  with  the  sm-veyor  general  of  this  Temtoiy.  He  thus  describes  it : 
The  south  or  southwest  end  of  the  Grand  Coulee  is  on  the  east  side  of  the  Columbia,  in 
township  16  N.,  K.  23  E.,  at  abont  contreof  the  range  and  south  aide  of  the  township.  It 
exlenda  throngh  rana;e8  24,  35,  26,  27,  28eaEt,aBd  then  turns  nearly  to  the  north.  Near  the 
southern  boundary  ot  the  township  is  a  range  of  high  hills  from  l.OtiO  to  1,5CfO  feet  high, 
running  nearly  east  and  west,  parallel  with  the  township  line.  In  the  Coulee  are  numerous 
broken  or  detached  lodges  of  rocka  from  10  to  75or  100  feet  high,  and  from  100  fset  to  one  or  . 
two  miles  in  length,  running  generally  In  the  same  direction  with  the  Coulee.  Scattered 
through  the  valley  are  numerous  monnda  of  broken  rooks  seldom  more  than  10  or  SO  feet  in 
height. 

Lieutenant  Richard  Arnold,  United  States  army,  of  Stevens's  Exploration, 
(1853,)  describes  the  north  end  as  starting  from  tlie  Columbia  60  miles  below 
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t,he  mouth  of  the  Spokane,  and  moving  in  &  general  direction  south-south  west. 
He  says : 

The  Grand  Coulee  Is  about  10  miles  wide  where  it  opens  on  tbe  river  &t  its  northern  en3, 
Tvbieh  is  iOO  feet  above  the  water,  and  gratiually  widens  towards  the  south ;  its  walls,  8C0 
feet  high,  are  formed  of  solid  basaltic  rock,  but  diminished  in  height  southward  as  the  botlom 
rose  toward  the  saininit  of  the  plain,  until  in  30  miles  distance  they  ended.  Numerous  lat- 
eral ravines  and  canons  were  eaeo,  running  in  various  directions,  some  of  them  coutaining 
l^ikos  without  outlet,  and  sU'eams  10  feet  wide  and  two  deep. 

The  portion  west  of  tiie  Grand.Coulee  bounded  by  the  Columbia  is  of  basaltic 
formation,  spaisely  grassed  and  scantily  supplied  with  water.  A  large  pi-opor- 
tiou  of  country  east  and  south  of  the  Grand  Coulee  is  well  adapted  to  grazing 
and  tillage. 

The  Spokane  river  empties  into  the  Columbia  just  below  the  48th  pai'allel, 
and  near  the  point  wheie  the  Columbia,  deflectiug  shaiply  from  its  eoutherly 
coarse,  forms  the  north  hmb  of  the  big  bend  of  that  river  to  the  westward.  A 
few  miles  within  the  eastern  boundary  of  the  Tenitory  it  receives  its  mMn  con- 
flnent,  the  C<Eur  d'Alene,  the  outlet  of  Cceui  d'Aleue  lake,  which  is  located  in 
that  narrow  strip  of  Idaho  Teiiitory  situate  between  eastern  Washington  and 
Montana.  It  is  to  be  hoped  that  the  effort  now  being  made  to  re-annex  this  strip 
to  Washington  will  meet  with  success.  It  is  a  useless  appendage  to  Idaho,  and 
if  county  organization  became  necessary,  the  isolation  from  the  body  of  the  Ter- 
ritory and  the  capital  would  prove  a  source  of  inconvenience  to  the  residents. 
The  reannesation  would  divest  Idaho  of  incongruous  shape,  avoid  parallels  of 
latitude  and  imaginary  lines  as  boundaries,  substituting  therefor  raountwn  chains, 
and  it  would  render  intact  a  region  of  country  with  community  of  natural  feature 
and  resources,  and  if  inhabited  at  all,  its  population  would  depend,  upon  simi- 
larity of  pursuit. 

The  Coeur  d'Alene  river  has  several  tributaries,  the  principal  of  which  ave  the 
St.  Joseph's  and  South  Fork.  The  valleys  of  the  Spokane  and  Coem  d'Alene 
are  well  adapted  to  settlement,  abundantly  supplied  with  rimber  and  water,  and 
affording  a  large  proportion  of  arable  land.  This  region  may  be  regarded  as 
bounded  on  the  north  by  Clai-ke's  fork,  or  the  Pen  d'Oreiile  river,  which,  after 
leaving  Pen  d'Oreille  lake,  (east  of  this  Territoiy,}  runs  northwest  and  enters 
the  Columbia  under  the  49th  parallel,  From  the  Spokane  river  to  the  northern 
boundary  the  country  is  heavily  wooded,  iutei-spei-sed  with  vaUeys,  many  of 
which  are  now  occupied  by  settlers,  Tlie  extensive  prairie,  or  plain  of  the 
Spokane,  must  not  be  overlooked ;  through  it  passes  the  wagon  road  from  Walla- 
Walla  to  Pen  d'Oreille  lake.  This  vicinity  is  memorable  for  the  short  but  bril- 
liant and  deciave  campwgn  of  the  late  distinguished  General  George  Wright, 
(then  colonel  9th  United  States  infantry,)  in  the  summer  and  fall  of  185S,  against 
a  hostile  combination  of  the  Spokane,  Pen  d'Oreille,  Pelouee,  and  Orem-  d'Alene 
tribes  of  Indians,  a  large  number  of  whom,  on  the  16th  May  previous,  had  sur- 
prised and  defeated  Colonel  Steptoe,  of  the  same  regiment,  on  Snake  river. 
Colonel  Wright  was  sent  by  General  N.  S.  Clarke  to  chastise  them.  On  the 
1st  September  he  thoroughly  whipped  them  at  "  Fom'  Lakes,"  (latitude  47°  32', 
longitude  117°  39',)  without  the  loss  on  his  part  of  a  single  man.  On  the  6th 
he  repeated  the  lesson  at  "Spokane  plains,"  (latitude  47°  tfKjlongitnde  117°  19',) 
in  a  fight  continuing  over  seven  horn's,  in  which  the  Indians  were  dnven  some  14 
miles,  two  of  their  chiefs  killed,  and  numbers  of  lesuei  note  The  prompt  and 
efficient  conduct  of  Colonel  Wright  forced  the  Indians  to  sue  for  peace.  He 
marched  as  fet  as  the  CoeTu;  d'Alene  mission,  cmtaihng  their  abdity  for  fartlier 
depredation,  and  established  quiet  in  that  region,  which  till  this  time  remains. 
He  also  gloriously  wiped  out  the  humiliation  ot  Steptoe's  disastet 

West  of  the  Spokane  prairie  a  range  of  hiils  divides  the  waters  of  the  Spokane 
and  lower  Pen  d'Oreille.  Between  these  "hills  and  the  Columbia  are  the  Ool- 
vUle  and  Chemakane  valleys,  separated  by  a  low  divide.    In  the  latter  was  i 


558  EESOUECES  OP   STATES  AND  TERRITORIES 

located  the  missionary  station  of  Rev.  Messrs.  Eels  and  Walker,  established  in 
1838,  ander  the  auspices  of  the  American  Board  of  Poreiifa  Missions,  and  suc- 
cessfully conducted  till  the  winter  of  1847,  when,  after  the  ^  Whitman  massacre," 
it  was  abandoned.  This  valley  aifoi'ds  a  large  quantity  of  excellent  agricultural 
land,  and  is  capable  of  snpporting  a  considerable  settlement. 

The  ColviJle  valley  derives  its  name  from  the  Hudson's  Bay  Company  fovt 
of  that  name,  situated  near  the  bank  of  the  Columbia,  in  latitude  48°  37'.  This 
post  was  established  in  1825,  and  during  the  period  when  the  company  were  in 
active  operation  was  second  only  in  importance  to  Fort  Vancouver.  It  was 
erected  upon  a  terrace  about  a  mile  ba«k  from  the  river,  and  about  two  miles 
from  Kettle  falls,  a  vicinity  formerly  noted  for  the  abundance  of  salmon.  The 
establishment  consisted  of  a  dwelling-house,  three  or  four  warehouses,  a  black- 
smith shop,  and  several  one-story  log  houses.  In  primitive  days  these  were 
enclosed  'within  a  stockade  some  70  yards  square,  with  bastions  at  two  of  the 
angles.  Nine  miles  from  the  fort  was  the  Cattle  Ra»ch ;  a  grist-mill  situate  on 
the  Stauntehus  river,  (now  Mill  creek,)  three  miles  from  the  fort,  where  quite  an 
6xt«Bfflve  farm  was  cultivated.  This  mill  supplied  the  adjacent  country  and  the 
northern  posts  with  flour,  made  from  the  wheat  raised  in  this  vicinity  by  its  few 
settlers,  mostly  in  the  company's  service,  and  Indians  living  within  a  circuit  of 
70  miles,  who  had  been  instructed  in  agricaltm^  by  the  Protestant  missionaries, 
also  supplied  considerable.  This  fact  alone  speaks  largely  as  to  the  capacity  of 
Colville  vaDey  as  a  wheat-producing  region.  The  batteaux  used  by  the  com- 
pany in  the  navigation  of  tte  Columbia  wei'e  bnilt  at  this  fort.  It  was  in  fact 
a  reeraiting  station  and  rendezvous  for  the  company's  brigades ;  the  point  where 
the  results  of  trade  were  consolidated  to  be  transmitted  across  the  Rocky  moun- 
tains to  headquarters  in  the  Hudson's  Bay  ten-itory,  from  whence  sbipmeuts  were 
made  to  England. 

In  the  immediate  vicinity  of  the  fori  the  soil  is  sandy,  but  a  short  distance 
back  it  produces  abundant  OTOps.  .  We  have  no  recent  meteorological  data  suffi- 
ciently full  to  make  an  exhibit  of  climate  j  but  the  assertion  is  fully  wan-anted 
that  tiie  winters  are  many  degrees  milder  than  Ju  the  same  latitudes  east  of  the 
Rocky  mountains.  Captain  MuUaii,  United  States  army,  who  has  been  tho- 
roughly acquainted  with  this  whole  region  since  1853,  compares  the  climate  of 
this  i-egion  witii  that  of  St.  Joseph's,  Missouri,  in  latitude  41°.  The  summer  is 
apt  to  be  hot  and  dry;  but  little  rtun  falls  except  in  spring  and  fall.  Corn  suc- 
ceeds well,  though  later  in  maturing  than  in  the  middle  States.  Wheat,  barley, 
oats,  patatoes,  melons,  &c.,  yield  abundantly. 

Colville  valley  proper  is  about  50  miles  long  and  three  wide,  and  hirge  quan- 
tities of  very  rich  land  are  unoccupied  and  open  to  settlement.  Hon.  J.  E. 
Wyehe,  a  judge  of  the  supreme  comi,  Washington  Territory,  but  recently 
returned  from  holding  court  at  Pinckney  City,  thus  refers  to  it : 

Oo  fbe  rich  lands  now  unoccupied  iu  the  valley  and  on  Mud  lake  and  along  on  different 
points  on  Ihe  Columbia  rivev  there  are  now  the  finest  opportunities  for  settlement  and  happy 
and  prosperous  homes  of  any  part  of  tbia  upper  coast.  From  100  to  300  families  may  fiad 
as  rich  laud  aa  the  snn  shines  on,  with  no  timber  to  be  cleared,  and  with  splendid  timber  just 
ai  baud,  aad  the  finest  streams,  and  needing  only  the  toucli  of  tbe  bosbandotau's  baud  to 
yield  abundant  harvests. 

Pinekney  City,  oftener  called  Colville,  has  recently  been  established,  and 
flh'eady  has  a  population  of  over  900.  Kear  it  are  the  United  States  railitaiy 
post  (Fort  Colville)  and  the  Indian  i-eservation. 

This  vicinity  has  attracted  much  attention  as  agold  mining  region  since  1854; 
indeed  the  name  of  "  Colville  "  has  attached  to  the  whole  mining  region  of  the 
upper  Columbia  and  its  tributaries,  south  of  the  49th  parallel.  Gold  is  found 
on  all  the  streams  and  bars  from  the  Spokane  river  to  the  northern  boundary, 
and  up  the  Pen  d'Oreille  to  the  Cathdlic  Mission.  The  richer  fields  of  British 
Columbia  have  attracted  thither  white  miners,  but  a  large  number  of  Chinamen 
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hava  found  successful  employment  on  these  ■various  bars  for  the  past  several 
years. 

On  the  18th  November,  1865,  the  steamer  Forty-nine  was  lanncted  at  the  old 
Hawtins  barracks,  the  former  winter  quarters  of  the  Northwest  Boundary  Com- 
laission.  She  is  114  feet  long,  20  feet  i  inches  wide,  and  5  feet  deep,  with  two 
engines,  ISj-inch  bore,  4  feet  stroke — 80-horse  power.  She  was  built  by  Cap- 
tain Lemuel  White,  the  pioneer  steam  navigator  of  the  upper  Columbia.  Slie 
runs  from  Little  Dalles,  just  south  of  the  49th  parallel,  to  La  Porte  or  Deatli 
rapids,  distance,  by  course  of  river,  270  miles,  and  within  15  miles  of  Big  Bend, 
British  Columbia. 

Little  Dalles  is  an  embryo  town  established  on  tho  Columbia,  some  80  miles 
from  Pinckney  City,  with  which  it  is  connected  by  an  excellent  wagon  road. 
The  collector  of  customs,  district  of  Paget -Sound,  has  located  at  this  point  a 
United  States  deputy  collector.  A  large  quantity  of  merchandise  passes  through 
this  place,  aa  is  proven  by  the  following  exhibit,  very  kindly  furnished  by  Major 
J.  J.  H.  Van  Bokkelin,  who  aoted  in  the  capacity  of  deputy  collector  from  March 
1,  1866,  to  December  1,  1866,  inclusive; 

Vatae  of  goods  imported  by  Hadson's  Bay  Company  on  which  daties  v>ere  paid  at  Port  Angelas. 

Amonntof  invoicea f4,fi3a  00 

Dulles  paid  on  samo 2,9a8  HI 

Statement  of  goods  in  Iranaitu  front  Vmcauvtr's  island  and  British  Colambia  via  Little  Dalles. 

47  saddle  horses,  183  pack  animals,  merchandiae;  value , $31, 175 

From  Kootenais,  British  Columbia,  to  Vancouver's  island  and  British  Columbia; 
68Bflddle  horses,  225  psck  animals,  42  packages  furs  ;  value 18,560 

To  Fort  Sbephard,  BriUsh  Colnuibia,  from  Vana>UTer's  island  and  British  Colum- 
bia :  34  saddle  horses,  167  pack  animals;  value  of  merchandise 43,781 

From  Fort  Sbephard  to  British  Columbia  and  Vancouver's  island:  39  saddle  hoi-ses, 

195  pack  animals,  35  packages  of  fars;  value..., -■ 18,500 

Sealement  of  merchandise  shipped  from  Little  Dalles  to  British  Columbia. 

From  Hudson's  Bay  Company,  Fort  Colville:  18  riding  horses,  167  pack  horses, 

28  packages  of  tiii-3  i  value $16,700 

From  Oregon  and  Washington  Tenltory,  via  Tafcima  valley  and  Soogoos  lake: 

2,7S*  heaf  of  sheep 23,032 

2,265  head  of  beef  cattle 148,550 

483  head  of  horses 33,810 

43  head  of  males 4,300 

1,132  head  of  pack  animals 113,200 

264  head  of  saddle  horses 26,400 

From  Little  Dalles  to  Big  Bend,  British  Columbia,  via  Columbia  river— canoes  and  boats : 
Vessels  cleared  at  custom  house,  19  canoes,  35  boats,  15  trips  of  steamer  Forty -nine  ;  mer- 
chandise cleared  at  custom  house,  |142,487  25. 

RECAPITULATIOS. 

Vflltiationof  mBrchandisa imported  into  Colville  district $7,560  21 

ValnaUon  of  merchandise  passed  iii  (ransifu ]  14, 016  00 

Valuation  of  animals — 83,400  00 

Valuation  of  merchandise,  &.C.,  wtported 507,479  25 

Climate  of  Eastern  Washington. — Aa  tho  central  division  may  bo 
regarded  as  the  west  half  of  the  great  plain  of  the  Columbia,  the  genera!  remai'ka  , 
upon  its  climate  measurably  apply  to  the  eastern  portion  of  said  plain.  Meteor- 
ological data  from  continued  observaiions  at  known  points  are  not  accessible 
within  the  time  allowed  in  the  prepai-ation  of  this  memoir,  and  we  are  forced  to 
content  ourselves  with  a  single  citation,  the  mean  i-eault  of  one  and  a  half  j^ears* 
observations:  Fort  Wail a-Walla,  latitude  46°  3',  longitude  118°  Sy,  altitude 
l,396~spring,  47°;  summer,  73°,1 ;  fall,  SS^.e  j  winter,  3'iM  ;  mean  for  year, 
SS^.S.  -  , 
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Captiun  Mullan,  late  of  "United  States  aimy,  long  on  duty  in  this  section,  in 
his  Military  Koad  report,  thus  refei's  to  the  climate : 

Tbe  meteorological  statistics  collected  during  a  great  namber  of  years  have  enabled  ns  to 
trace  an  isocbimenal  line  across  the  continent  from  St.  Joseph's,  Missouri,  to  the  Pacific ; 
and  the  direction  talten  by  this  line  is  wonflerfiil,  and  worthy  the  most  important  attention 
in  all  futnre  legislation  that  looks  towards  the  travel  an<3  settlement  of  this  country.  This 
line,  which  leaves  St.  Joseph's  in  latitude  40",  follows  the  general  line  of  the  Platte  to  Fort 
Laramie,  where,  from  netrly  iuboduced  causes,  it  tends  northwestwardly,  between  the  Wind 
Biver  ch^n  and  the  Black  Hills,  crossing  the  summit  of  the  Rocky  mountains  in  latitude 
47° — showiog  that  in  the  interval  from  St.  Joseph's  it  had  ginned  six  degrees  ef  latitnde. 
Tracing  it  still  further  westward,  it  goes  as  high  as  48°,  and  develops  itself  in  a  faa-like 
shape  in  the  plains  of  the  Columbia. 

It  may  certainly  be  s^d  of  the  upper  Columbia  basin,  considering  its  altitude 
and  high  latitude,  its  climate  is  remartable  for  mQdness.  On  the  open  pi-airie 
the  snow,  never  deep,  seldom  covers  the  ground  a  week  at  a  fame ;  in  the  heavy 
timber  and  in  sheltered  places  it  remains  much  longer  on  the  surfece.  It  is  sel- 
dom essential  to  house  or  feed  stock,  tliongh  occaaonal  severe  winters  serve  as 
warnings  to  provide  food  and  shelter.  One  or  two  months'  feed  is  the  extent 
which  necessity  ever  requires  in  the  heaviest  wintors.  The  Indians,  who  own 
extensive  bands  of  horsM,  take  no  preoantion,  sometimes  shifting  their  oamps 
for  better  grass,  and  they  seldom  lose  stock  by  occadon  of  severity  of  winter. 
A  noticeaMe  concomitant  of  tlie  winter  of  the  upper  Columbia  is  the  Chenook 
wind ;  it  is  a  warm  current,  more  properly  a  gale,  occasionallyj  during  the  winter 
months,  blowing  up  through  the  channel  of  the  Columbia  from  the  southwest. 
A  few  hom-s'  continuance  will  remove  eveiy  vestige  of  snow  from  the  »arth  over 
which  it  sweeps. 

There  is  no  hazard  in  the  statement  that,  for  health  and  salubrity,  there  is 
no  climate  in  the  world  which  sm-passes  that  of  Washington  Territory  In  the 
two  portions  east  of  the  Cascade  mountains. 

The  CommES  of  Washikstoh"  Teeeitoet. — The  Territory  is  divided 
into  21  counties,  viz:  Chehalis,  Clallam,  Clarke,  Oowlitz,  Island,  JefFei-son, 
King,  Kitsap,  Klititat,  Lewis,  Mason,  Padiic,  Pierce,  Skamania,  Snohomish, 
Stevens,  Thurston,  Wahkiakum,  Walla-Walla,  Whatcom,  and  Yakima. 

Chehalis. — Population,  300;  assessed  value  of  property,  #100,199  94; 
area,  1,600  sqaare  miles.  The  geographical  position  of  this  county  is  best 
defined  by  referring  to  its  special  feature,  Gray's  harbor,  and  the  valley  of  the 
river  which  confers  its  name.  It  lies  upon  the  Pacific,  and  its  north  boundary 
is  about  midway  between  Gapes  Disappointment  and  Flattery.  It  was  organ- 
ized by  act  of  tlje  Washington  Territory  legislature,  April  14,  1854.  County 
seat,  Montesano ;  post  offices  or  towns,  Oedatville,  Chehalis  City,  Oosmopolis, 
Elma,  and  Satsop.  It  contains  a  large  quantity  of  rich  bottom  lands  and  prai- 
ries, and  is  one  of  the  best  agricnltnm]  sections  of  the  Ten-itory. 

Moads. — Till  recently  the  travel  between  these  settlementa,  all  located  upon 
Gray's  haibor  or  the  Chehalis  river,  was  by  water.  The  road  from  Olympia, 
on  Pnget  sound,  terminated  at  CedarviUe,  where  canoes  were  taken,  for  the 
i-emaimng  journey  to  Gray's  hai-bor,  although  there  were  trails  along  the  banks 
of  the  river,  and  one  crossing  to  the  Willopah  settlement  in  Pacific  connty.  A 
road  has  just  been  completed  from  Satsop  to  Olympia,  very  materially  shorten- 
ing the  distance  between  the  lower  Chehalis  settlements  and  the  sound.  A 
beach  road  from  Chehalis  City  to  the  northern  cape  of  Shoalwater  bay  con- 
nected these  settlements  with  Paeific  county  and  Astoria,  Oregon. 

Clallam. — Vopnlation,  305 ;  a^eesed  value  of  property,  $97,396  31 ;  area, 
1,720  sqtiare  miles;  number  of  acres  of  land  on  which  taxes  are  paid,  9,300. 
This  county  was  established  by  act  of  Washington  Territory  legislature,  April 
26,  1854.  Its  full  nortliern  length  is  washed  by  the  Stnuts  of  Fuca,  and  its 
western  bo«ndaiy,  about  40  miles  in  length,  borders  on  the  Pacific  ocean. 
County  seat,  New  Dungeness ;  poet  offices  and  towns,  Port  Angelos  and  Nee-ah 
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Bay.  Skirting  tto  straita  from  the  east  boundaiy  to  uear  Port  Angelos  there 
is  a  wide  belt  of  excellent  land,  which  ia  very  generally  occupied  by  settlers. 
The  river  bottoms  are  very  rich,  and  the  opening  of  the  roads  from  the  straite 
to  the  Qnillehnyte  river  has  developed  the  existence  of  a  rich  section  of  land 
heretofore  unknown.  Most  of  the  travel  from  place  to  place  is  by  tbe  sti-aits. 
A  road  baa  been  opened  fi-om  the  eastern  settlements  to  Port  Angeloa,  and  short 
roads  connect  the  former  settlements  with  Port  Discovery  and  Port  Towneend. ' 

OiAEKE. — Population,  2,089;  assessed  value  of  property,  $611,657;  area, 
1,400  square  miles ;  number-  of  acres  of  land  on  which  taxes  are  paid,  94,731. 
Acres  planted  in  wheat,  932  ;  in  oats,  1,805 ;  in  rye,  53 ;  in  barley,  78 ;  in  peas, 
120;  in  potatoes,  215.  Lumber  mills,  12;  floming  mills,  3;  acbools,  26; 
chui'ches,  9 ;  stoi-es,  31.  One  steam  vessel.  Horses,  1,039 ;  mules,  87 ;  cattle, 
3,980;  sheep,  4,463;  hogs,  1,469. 

This  is  the  oldest  county  in  the  Territory.  The  pi'ovisional  government  of 
Oregon,  June  27,  1844,  established  tite  district  of  Vancouver,  embnwing  all  of 
the  then  Oregon  Territory  north  of  the  Columbia  river.  By  act  under  same 
government,  December  22,  1845,  the  woi-d  "county"  was  substituted  for  "  dis- 
trict" Under  the  Oregon  territorial  government  the  name  of  "Clarke"  was 
adopted  in  place  of  "Vancouver."  County  seat,  city  of  Vancouver,  one  of  the 
moat  thriving  settlements  in  the  Territory,  Here  was  established  the  head- 
quartera  of  Uie  Hudson's  Bay  Company  west  of  the  Eocky  mountains,  ■  The 
early  Catholic  misaonaries,  in  1838,  &st  commenced  tbeir  labors  at  this  point. 
Early  after  the  treaty  of  1846  United  States  troops  arrived  in  the  Territory, 
since  wbicli  time  it  has  been  occupied  as  a  military  post,  long  the  headquai'ters 
of  a  military  diviaon  or  department. 

Towns  and  Post  Offices. — Lake  River,  Lincoln,  Peldn,  Union  Eidge,  and 
Wasliougal,  The  county  tiordera  the  Columbia  river,  and  is  about  equidistant 
from  the  Pacific  ocean  and  the  aunmiit  of  the  Cascade  mormtaina.  The  settle- 
ments are  connected  by  roads,  but  the  main  territorial  road  from  Fort  Vancouver 
to  Foit  Stejlacoom,  passing  along  the  Columbia  river  to  the  Cowlitz,  at  certain 
seasons  is  inundated ;  ii-om  this  iact  and  the  facility  of  travelling  on  the  Colum- 
bia this  road  has  only  a  nominal  existence. 

CowxiTZ. — Population,  480 ;  asse^ed  value  of  property,  $186,079;  area,  460 
square  miles ;  mmibei-  of  acres  on  which  tax  is  paid,  20,918. 

This  county  lies  immediately  west  of  Clarke,  with  about  20  miles  of  shor.o 
line  on  the  Columbia  rivei-,  with  25  miles  of  length  of  the  Cowlitz  river  trav- 
ersing it  north  and  south.  Its  southeast  corner  Is  about  35  miles  east  of  the 
mouth  of  the  Columbia  dver.  Besides  the  valley  of  the  Cowlitz  several  tribu- 
taries of  that  river  afford  a  large  quantity  of  rich  bottom  land.  Nearly  one-third 
of  the  county  is  included  in  fiiese  valleys.  A  short  distance  back  of  the  rivers 
large  tracts  of  imocoupied  lands  afford  great  inducement  for  settlement.  No 
portion  of  the  county  is  further  removed  from  either  the  Cowlitz  or  Columbia 
than  15  miles,  hence  access  to  market  is  insured.  The  whole  county  is  good 
soil.  Fifty  bushels  of  wheat  to  the  acre  is  not  an  unusual  yield  in  these  bottom 
lands.  This  connty  was  set  off  from  Lewis  county  by  the  legislature  of  this 
Tenitory,  Apiil  21,  1854.  Monticello  is  the  connty  aeat.  This  is  the  point  of 
departure  for  travel  from  the  Columbia  river  to  Puget  sound.  Castle  Hock  and 
Oak  Point  are  the  remaning  post  oifices.  At  the  latter  point  ia  located  Aber- 
nethy's  saw-mills,  at  which  about  4,000,000  feet  of  lumber  are  annually  manu- 
factured. There  is  also  a  small  saw-mill  on  the  Cowlitz  river  about  12  milea 
above  Monticello. 

Hoods. — This  county  is  so  located  that  roada  from  the  Columbia  river  to 
Puget  aound  must  either  commence  in  or  pass  through  it.     Here  commences 
or  terminates  the  laud  travel  between  the  river  and  me  northern  settlemente. 
The  military  road  from  Steilacoom  and  the  temtorial  road  from  Qlymraa^dieift  Ip 
and  the  transit  to  Portland  or  Vancouver  is,  completed  by  steatdiiiSts  via  ijb 
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The  portion  of  road  between  Monticello  and  Vancouver  is  located,  l>ut 
ily  used.  The  old  Hudson's  Bay  ti'ail,  which  comes  down  the  Columbia  river, 
may  be  travelled  at  certain  seasons  of  the  year,  and  was  much  used  for  driving 
stock,  but  even  they  are  now  most  generally  transported  in  barges  to  Monticello, 
towed  by  th«  steamers.  Oo  the  east  side  of  Cowlitz  river  a  i-oad  is  opened  con- 
necting all  the  settlements.  From  Monticello  to  Oak  Point,  and  from  Oak 
Point  to  Boisfort  prairie  in  Lewis  county,  roads  have  been  opened,  the  latter 
connecting  with  a  territorial  road  from  Boisfort  to  Olympia. 

IsLAKD. — Population  409;  assessed  value  of  property  36261,731;  area  250 
square  miles.  The  following  surplus  produce  remained  on  hand  May,  1867,  at 
time  of  annual  aBsessment,  which  indicates  the  producing  oharacter  of  this  set- 
tlement: 1,416  tons  of  hay;  2,687  bushels  wheat;  15,815  bushels  barley; 
9,383  bushels  of  oats;  5,92S  bushels  of  potatoes;  fruit  ti^ees,  9,868;  horses, 
268;  cattle,  964;  sheep,  1,334;  hogs,  1,156. 

The  coijnty  was  established  by  the  Oregon  tenitorial  legislature,  January 
6,  1853.  It  consists  of  the  two  islands  of  Whidhy  and  Camano.  The  county 
seat  is  Coupeville.  Towns  and  post  offices — Coveland,  Crescent  Hai'lwr,  Oat. 
Harbor,  and  Utsalada,  the  latter  of  which  places  is  the  site  of  the  extensive 
saw-mill  of  M«S8rs.  Greman  and  Ci'aney,  on  Camano  island.  .  Wliile  isolated 
from  the  remainder  of  the  Territory  the  settlements  on  Whidby's  island  are  con- 
nected by  good  roads. 

■  Jbfpeeson. — Population,  650;  assessed  value  of  property,  $301,584  27; 
area,  1,670  square  miles.  Established  by  the  Oregon  territorial  legislature 
December  22,  1852. 

This  county  has  an  extensive  shore  line  upon  the  straits  of  Juan  de  Fuca  and 
Admiralty  inlet,  embracing  ports  Discovery,  Towcsend,  and  Ludlow,  It  tlien 
extends  south  of  Clallam  county  lo  the  Pacific  ocean.  Ou  ports  Discovery  and 
Ludlow  extendve  steam  saw-mills  are  located,  giving  employment  to  numerpus 
hands  and  constituting  centres  of  population.  Port  Townaend,  on  the  bay  of 
that  name,  is  the  county  seat.  It  is  the  site  of  the  custom-house  of  the  district 
of  Puget  sound ;  the  marine  hospital  is  located  hei'e,  and  at  the  head  of  the  bay 
is  the  military  post,  (Port  Townsend.)  The  bay  is  six  miles  long,  four  wide, 
and  an  excellent  hailsor.  Towns  and  post  offices — Cheniioan,  Port  Discovery, 
and  Port  Ludlow.  Water  transportation  is  relied  tipon,  as  most  of  the  settle- 
ments ai*  in  the  vicinity  of  the  sound.  Roads  connect  Port  Townsend  with 
Port  Discovery,  and  with  the  pr^rie  settlements  back. 

King. — Population,  735 ;  assessed  value  of  property,  #414,043 ;  area,  1,800 
square  miles" ;  acres  under  cultivation,  3,650.  Organized  by  the  Oregon  tenito- 
rial legislature  December  22,  1852. 

In  this  county  are  embraced  the  rich  agricultural  valleys  of  the  Dwamish, 
White,  and  Gi'een  rivers,  and  the  extensive  coal  fields  back  of  Lake  Washing- 
ton on  the  Sqtiak,  Black,  Dwamish,  and  Green  rivers.  Seattle  is  the  county 
seat ;  a  thriving  town,  in  which  is  located  the  university  of  the  Territory.  Towns 
and  post  offices — Cedar  river  and  Preeport. 

Soads. — Seattle  is  connected  with  Steilaooom  by  a  good  wagon  road,  and  dur- 
ing the  past  season  a  wagon  road  has  been  constrncted  across  the  Snoqualmie 
pass  of  the  Cascade  mountains  into  the  Yakima  valley. 

KlXSAP. — Population  610;  assessed  value  of  property,  $551,366;  area,  400 
square  miles. 

This  county  was  organized  by  act  of  the  legislative  assembly  of  this  Territory, 
passed  January  16,  1857,  under  the  name  of  Slaughter  county,  in  honor  of  the 
gallant  Lieutenant  W,  A.  Slaughter,  United  States  army,  who  was  killed  in 
the  Indian  wa^'of  1855-'56.  By  apwvision  in  the  bill  the  people  of  the  county 
were  authomed  t«  vote  for  a  name  at  the  next  general  election,  (1857.)  At  such 
election  the  name  Kilsap  was  adopted  after  the  Indian  chief  whose  tribe  occu- 
pied condderable  portion  of  the  county,  one  of  the  most  prominent  and  able 
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of  tlie  leaders  of  the  hostile  Indians.  The  county  may  be  described  as  the 
peninsula  between  Hood's  canal  and  Admiralty  inlet,  including  Btunbridge  and 
Blafee's  islands,  with  50  miles  of  shore  line  upon  Hood's  c^oaj  and  80  upon 
Admiralty  inlet.  No  portion  of  the  county  lies  further  fi-om  navigable  water 
than  four  miles.  This  county  is  noted  for  its  extensive  lumbering  mills.  Port 
Madison  is  the  county  SPat,  on  the  excellent  hai-bor  of  that  name.  Towns  and 
p  st  ofiiceh — leekalet,  Seabeo,  Port  Oixihard,  and  Port  Blakely. 

Itjads — Between  Port  Madison  aad  Teekalet  the  portage  is  made  by  a  road 
1  me  miles  in  length  Port  Orchard  to  Seabec,  a  distance  of  fom-  miles,  is 
nnde  over  a  well  defined  trail.  Water  transportation  is  tlio  prevalent  method 
■  f  rjiomunication  between  the  settlers  themselves,  as  also  with  other  portions  of 
the  Terntoiy 

Ki.TKTTAr. — Population,  300;  assessed  value  of  propa'ty,  $125,342;  ai'ea, 
1,850  squai^e  mSes;  number  of  aoi-es  of  land  on  which  tases  are  paid,  6,778; 
established  by  legislative  assembly  of  this  Territory  December  SO,  1859 ; 
county  seat,  Rooklimd.  The  DaUes  in  Oregon  is  the  post  office  for  this  whole 
region,  including  even  the  county  seat.  The  Yaltima  Indian  reservation  and 
tlie  Simcoe  agency  are  located  in  this  county.  The  Indian  industrial  school, 
under  management  of  Eev.  J.  H.  Wilbui-,  at  this  ageney,  has  been  a  decided 
success. 

Lewis. — Population,  550;  assessed  value  of  property,  31268,095  ;  area,  1,580 
sq;uare  nules.  Establislied  by  the  Oregon  provisional  government  December - 
21,  1845;  county  seat,  Claquato;  towns  and  post  offices — Boisfort,  Cowlitz, 
Highland,  Newankum,  Saunders,  and  Skookum  Chuck, 

This  county  is  one  of  the  best  agricultural  sections  west  of  the  Cascade  moun- 
tains. ThoTOUghiy  watered  by  the  Chehalis  and  Cowlitz  rivers  and  several  of 
their  tributaries,  its  prahies  and  rich  bottoms  offer  gi-eat  inducement  to  settlement. 
Boads. — The  territorial  road  and  jnail  route  from  Olympiato  Monticello  nms 
through  the  whole  breadth  of  this  county.  A  second  territorial  I'oad,  crossing 
the  Skookum  Ctuck  and  Newankum  and  avoiding  the  Chehalis  river,  terminates 
at  the  old  Cowlitz  landing.  Boisfort  is  connected  with  Claquato  by  a  good 
wagon  road,  and  also  by  a  road  with  Mopah,  in  Pacific  county. 

Mason.— Population,  219  ;  assessed  value  of  property,  S44,480 ;  area,  1,600 
square  miles.  Oiganized  under  the  name  of  Sawamish  county  by  the  Washing- 
ton Territory  legislature,  March  13,  1854.  Name  changed  to  Mason,  January 
8,  1864,  in  honor  of  the  memory  of  Mr.  Chai'les  H.  Mason,  deceased,  first  seo- 
i-etary  of  the  Territory  in  order  of  Ijme  as  well  as  by  .efficiency  of  service,  and 
long  and  ably  its  acting  governor.  County  seat,  OaHand.  Towns  and  post 
offices — ^Arkada,  Kamildiie,  Skokomish,  Sherwood's  miOs,  and  Union  city.  A 
road  has  been  opened  from  Oakland,  near  the  head  of  Skookum  bay,  to  Olympia, 
which  is  used  for  driving  stock.  Water  communication,  by  the  sound  and  its 
several  bays,  is,  howevei-,  the  usual  method,  and  in  the  present  location  of  settle- 
ments the  most  avjalable. 

Pacific. — Popnlation,376;  assessed  value  of  property,$135,668;  ai-oa,  1,140. 
Established  by  Oregon  territoiial  legislature  Febraajy  4,  1857.  This  is  the 
southwestern  county  of  the  Territory,  bordering  on  the  Columbia  river  and  tlio 
Padfic  ocean,  its  great  specialty  the  basin  of  Shoalwatei-  bay.  It  is  noted 
for  its  oysters  and  fisheries,  Aa  extensive  establishment  for  the  manufiicture  of 
water  cement  has  just  been  completed  by  Mr,  J.  B.  Knapp,  on  the  Columbia 
..  river,  about  two  mit^  east  of  Chenook.  The  supply  of  rock  is  inexhaustible. 
Preparations  are  made  to  supply  at  least  150  tons  per  month.  About  $20,000 
have  been  expended  in  the  buildings  and  machinery. 

The  county  seat  of  Pacific  county  is  OysterviUe.  Other  post  offices  and  towns — 
Willopali,Briiceport,  Chenook,  and  Pacific  City. 

Pierce. — Population,  860;  aasesaed  value  of  property,  $508,806  f*^  Pf^^lp 
S,000  equai^e  miles.     Organized  by  act  of  the  legislative  assembly  of-Oregf^'^ 
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Tonitory,  December  22,  1852.  Iq  this  county  is  located  the  mannnoth  claim 
of  tho  Puget  Soancl  Agriealtaral  Company  for  lands  appurtenant  to  Tort  Nis- 
qually,  caliotl  the  Nieciiially  claim.  About  a  mile  east  of  the  city  of  Steilacoom 
the  United  States  fort  of  that  name  is  located.  From  this  point  commences  the 
military  road  to  Wallula  (the  old  fort  WallarWalla)  via  the  Hachess  pass  of 
the  Cascade  mountains/  opened  by  the  people  of  Thurston  and  Pierce  counties 
in  the  summer  of  1853,  and  an  appropriation  by  Congress  of  $20,000  expended 
upon  it  in  1854,  by  Lieutenant  Richaid  Arnold,  United  States  army.  A  general 
idea  of  the  lino  of  this  road  will  be  obtained  by  consulting  the  table  of  distances 
measared  by  odometer  at  the  time  of  con  struct]  on.  The  points  designated  gen- 
erally indicate  camps  where  tho  best  water  and  the  greatest  amount  of  wood  and 
grazing  may  bo  obtained.  The  first  column  of  figures  indicate  the  t" 
from  point  to  point,  and  the  second  the  distance  from  Steilacoom  : 

To  Pujivllnp  river 2'. 

First  oroEBing  of  WLitc  river ! 

Last  prnirie  on  White  river C 

Second  crossing:  of  White  river Jl 

Sixth  ctussingof  White  river i 

LaTto i 

First  croaBing  of  Green  river ....- ] 

Bare  Prairie , i 

Last  crossing  Green  river  at  western  ba«o  of  mouutaiu  . . 

First  prairie  on  suinaiit  of '*" 

Luat  prairie  on  summit  of 
First  crossing  of  NachesE 
Crossing  of  Papattsally., 

Mouth  of  Bumpinp. _        __ 

Lost  crossing  of  Nachesa  river JIJ    11 1 

Wenass ■ - 10      ""' 

Where  road  leaves  Wenass  valley - 16 

First  pressing  of  YaldiJiarirer 4 

First  water  alter  ieavina;  Yakima  river ]ff 

Second  water  aftsr  leaving  Yakima  river 7^ 


The  road  fi-om  Fort  Vancouver  passes  through  this  county,  continuing  to  Fort 
Bellingiiam  at  the  estreme  noi-th  of  the  Temf»ry,  though  not  travelled  beyond 
Seattle.  From  Steilacoom  to  this  latter  point  the  mails  are  carried  tri-weekly 
on  this  )-oad.  The  settlements  scattered  through  the  county  are  connected  witii 
each  other  l>y  good  roads  permeating  tho  county,  and  communicating  also  with  the 
farming  settlements  of  Tlim-ston  and  Kiug  couuties. 

The  county  seat  is  Steilacoom.  Post  offices — Franklin,  Kisqually,  and  Span- 
away  ;  the  Ibmier  named  being  tho  post  ofSce  of  the  flourishing  (igiicultural 
settlement  in  the  valley  of  tho  PuyaUup.  Here,  also,  is  an  Indian  reservation, 
at  which  are  concentrated  most  of  the  tiibes  of  the  head  of  Puget  sound. 

Skamania. — Population,  270;  aase^ed  valuo  of  property,  $360,365;  area, 
1,800  squai'e  miles ;  organized  by  act  of  legislative  assembly,  Tenitory  of  Wash- 
ington, March  9,  1854.  This  is  a  mountainous  section,  there  being  but  little 
avEulahle  land  within  its  gi'cat  ai-ea  immediately  bordering  on  the  Columbia 
rivei-.  The  width  of  tlie  county  embraees  the  summit  of  the  Cascade  range ;  in 
it  are  the  great  cascades  of  the  Columbia,  the  great  gorge  made  by  the  vast 
aggregation  of  tlie  waters  of  the  upper  Columbia  and  its  innumerable  conflnents  . 
and  tributaries  forcing  an  exit  through  this  great  mountain  chain.  Through  this 
pass,  around  tlirao  rapids  and  falls,  tho  first  i^ikoad  west  of  the  Rocky  moun- 
tams  was  constructed  to  avoid  these  obstructions  to  steamboat  navigation. 

Anotlier  matter  wortliy  of  remembi-ance  connected  with  this  county  was  the 
passage  by  the  legislative  assembly  of  this  Territory  of  an  act  (Januaiy  14, 1865) 
dismembering  this  coanty  and  dividing  its  territory  between  Clai-lio  and  Klikitat 
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oouHtiea,  Congress  liaving  in  the  organic  act  reservciil  tho  privilege  to  disprove 
territorial  legislation,  annnUetl  said  law  of  the  assembly  of  the  Territory,  (June 
29, 1866,)  and  reinstated  Skamania  county;  tlie  only  instanoo  in  territorial  legis- 
lation in  which  Congress  has  intervened. 

County  seatia  Cascades.  By  tliisis  meant  Lower  Cascades;  the  Upper  Cas- 
cades is  the  only  other-  town.  Both  are  the  termini  of  the  Cascade  railroad ;  l)otIt 
are  points  of  depai^ture  for  tbo  steamboats  of  the  Oregon  Steam  Navigation  Com- 
pany plying  up  or  down  the  Columhia  river. 

The  naiTow  strip  of  land  over  which  the  i-Mlroa<l  passes  affords  but  little  room 
for  any  othOT  road.  There  is,  however,  a  military  i-oad  from.  Fort  Vancouver 
(called  in  the  act  of  Congress  making  the  appropriation  for  its  construction, 
Columbia  City  ban-acka)  to  Fort  Dalles.  This  road  affords  land  communication 
between  the  Cascades  and  the  settlements  of  Clarke  eotinty,  but  ti-avel  by  tlie 
river  almost  the  aniversal  mode  of  conjmunication. 

Snohomish. — Population,  385;  asseseedvalue  of  property,  $69,022  86;  ai-ea, 
1,500  square  miles;  acres  under  cultivation,  1,200 ;  organized  by  act  of  Waah- 
in^ton  Territory  legislature,  January  14,  1861.  Tliis  county  is  noted  for  the 
pine  timber  which  skirts  its  numerous  streams,  which  are  resoi-ted  to  by  logging 
camps.  These  camps  are  transitory  and  made  up  entirely  of  roales,  and  nenoe 
the  great  prepondeiunce  of  male  popuhition.  This  also  accounts  for  the  fact 
that  at  different  periods  such  discrepancies  ai'ise  in  attempted  estimates  of  popu- 
lation. 

The  county  seat  is  Snohomish  City;  Muokelteo  and  Tulaliji  (the  latter  the 
site  of  tlie  Indian  resen'arion)  are  the  otlier  post  offices  in  this  county. 

SxEVESS, — Population,  550;  assessed  value  of  property,  8200,579;  area, 
28,000  square  miles;  acres  under  cultivation,  2,500.  This  county  embraces 
over  one-third  of  the  area  of  the  Territory,  lying  upon  both  aides  of  the  Columbia 
and  between  the  Cascade  mountains  and  the  eastern  boundary  of  the  Tenitory, 
On  the  29th  January,  1858,  the  present  county  of  Stevens  and  the  ten-itoiy 
included  within  the  county  of  Yakima  were  erected  into  a  county  by  the  legis- 
lature of  this  Territory.  No  organization  being  cffecteti  undei'  said  act  the  legis- 
lature passed  a  similaa.'  law  Jannary  27,  1S63,  constituting  the  before  described 
teiritory  into  Spokane  cotmty.  On  the  20th  Januaiy,  1863,  the  teiritoiy  oast 
of  tlie  Columbia  was  set  off  and  ei-ectod  into  a  separate  county,  and  named 
Stevens  county  in  honor  of  the  late  G-eneral  Isaac  I.  Stevens,  Washington's 
first  and  most  distinguished  governor.  January  19,  1864,  Stevens  and  Spokaiio 
counties  were  consolidated  and  the  name  of  Stevens  ascribed  to  tlie  united  teiri- 
tory. To  attempt  a  description  of  this  large  and  interesting  region,  would  be 
to  renew  the  notice  of  the  great  plain  of  the  Columliia,  the  Spokane  plains,  the 
Grand  Coulee,  the  Colville  valley,  all  of  which  Lave  been  oxtendedly  noticed 
in  the  preceding  geographic  memoir,  which  is  referred  to  as  largely  applicable 
to  this  county. 

The  county  seat  is  Pinckney  City.  There  are  other  settlements  and  towns 
at  vaiious  points,  but  it  alone  is  a  post  office, 
.  Boads. — Wagon  reads  from  Walla- Walla  to  Colville ;  from  White  Bluffs  to 
Lake  Pen  d'OreiJle,  the  Mullan  road;  a  road  from  the  Dalles  through  the  Taltima 
valley,  and  on  the  west  side  of  the  Columbia,  to  ColnUle,  and  roads  connecting 
with  the  passes  of  the  Oaecade  mountains  ti'averse  this  r^ion,  and  ai-e  muefi 
travelled  by  miners  and  pai-ties  driving  stock  into  British  Columbia  and  to  the 
Pen  d'Oreille  and  other  mining  regions. 

Thurston. — ^Population,  2,045;  assessed  value  of  property,  $776,622  75; 
ai-ea,  672  square  miles;  number  of  acres  on  which  taxes  aie  paid,  82,522 ;  cattle, 
2,691 ;  sheep,  7,877;  hogs,  696.  Established  by  act  of  Oregon  territoiial  gov- 
ernment, January  12,  1852.  County  seat,  Olvmpia,  the  seat  of  government  of 
the  TeiTitory.  At  Turnwater,  in  this  county,  tlie  first  American  settlement  north 
of  the  Columbia  was  made  in  the  fall  of  1845.  ,  , 
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from  the  Oolnmbia  river  northward,  terminates  at  this  point.  Hero,  then,  may 
be  Btad  to  start  the  great  thoronghfare  of  eoramunieation  between  the  soond  and 
Columbia  rivor,  termmating  at  Monticello,  where  steamboat  navigation  is  resumed. 
There  are  no  less  than  three  rentes  witliin  this  county  southward  to  Skookum 
Chnok,  two  thence  to  the  Cowhtz  river— one  (the  military  road)  continning  down 
the  Cowlitz  to  Monticello;  an  excellent  wagon  road  connects  with  Steuacoom 
and  thence  to  Seattle.  This  county  is  admirably  adapted  for  roade,  and  the 
settlements  are  all  accessible  by  well  defined  and  good  roads. 

Wahkiaxum. — Population,  63 ;  aseessed  value  of  property,  $9,653  33;  area, 
235  S(xuar6  miles.  Established  by  aet  of  Washington  legislature,  April  35, 1854. 
Caihlamette  is  the  county  seat,  and  post  office  for  the  whole  county.  Thisijounty 
bordei-s  on  the  Columbia  river  just  east  of  Pacific  county.  The  greatest  portion 
is  rough  and  mountainous,  confining  settlements  to  the  river  front.  TTie  tunber 
is  of  an  excellent  quality  and  most  abundant,  but  agricultural  ti-acts  are  few  and 
not  extensive. 

Walla-Walla. — Population,  3,500 ;  assessed  value  of  property,  $1,762,816 ; 
area,  8,000  squai^e  miles;  aci'es  of  land  on  which  taxes  ai-e  paid,  31,153;  aci'es 
in  com,  2,307;  acresin  wheat,  7,729;  acres  in  oats,  4,045;  acres  in  barley,  1,135; 
aci-esin  timothy,  568.  In  1866  the  yield  wasas  folIo"rt^:  "Wheat,  500,000  boshels; 
oats,  250,000  bashels;  barley,  200,000  bushels;  com,  150,000  boshels;  beans, 
170,000  pounds.  Sis  flouring  mills,  ax  saw-mills,  two  planing  mills,  two  tlis- 
tilleries,  one  foundry,  52  thr^hing,  heading  and  reaping  machines. 

The  act  of  assembly  of  this  Territory  creating  tliis  county  pa^ed  April  35, 
1854,  It  then  included  all  tho  tenitoiy  between  the  Cascade  moiintaias  and 
the  fiocky  moaatains  and  the  46th  and  49th  parallels,  excepting  thereout  a 
fraction  of  Skamania  and  the  county  of  Klikitat.  Settlera  wore  scattered  through 
this  vast  region,  but  so  widely  apart  that  no  organization  was  at  the  time 
attempted.  The  Indiaa  war  of  1855-66  caused  many  to  abandon  the  region. 
At  its  close.  Colonel  Steptoe  issued,  to  say  the  least,  a  most  remarkable  order, 
dated  August  30,  1856,  that  "no  emigi'ant  or  other  white  person,  except  the 
Hudson's  Bay  Company,  or  persons  having  ceded  rights  from  tho  Indians,  will 
be  permitted  to  settle  or  remain  in  the  county."  'Iiiis  emanated  from  Major 
General  Wool,  then  commander  of  the  Pacific  military  department.  This  decree 
of  expatriation  and  forbidding  of  settlement  continued  till  tho  spring  of  1859, 
when  Major  Grier,  United  States  dragoons,  ewsented  that  the  rich  valley  of  the 
Walla- Walla  might  be  occupied  by  American  settlei's.  Its  growth  and  progress 
dates  from  that  period,  and  it  is  now  the  most  populous  and  wealthy  county  in 
the  Territory. 

The  county  seat  is  the  city  of  Walla- Walla,  the  largest  town  in  Washington 
Territory,  Poet  offices — Ooppei,  Mullan's  Bridge,  Touohet,  Waliula,  ail  centres 
of  thriving  settlements. 

Hoods. — ^Waliula  (the  old  Port  Walla-Walla)  was  the  point  whore  tho  grOat 
emigrant  rente  coraing  into  Oregon  struck  the  Columbia  river.  It  is  now  tho 
eastern  terminus  of  usual  steam  navigation  on  tho  Columbia,  though  occasional 
trips  at  favorable  stages  of  water  ai'B  contiimed  as  far  as  White  Bluffs.  In 
primeval  days  the  emigrants  continued  down  the  river  in  boats  or  on  a  road  along 
the  river  to  the  Dalles,  Ip  1863,  a.  road  was  constructed  from  this  point,  or 
rather  from  the  opposite  ado  of  the  river,  via  Yakima  valley  and  Naohess  Pass, 
to  Fort  Steilacoom,  on  Puget  sound.  A  good  wagon  road,  travelled  daily  hy 
coaches,  connects  it  with  Walla- Walla  City,  30  miles  east.  Duiing  the  past 
yeai- a  road  (Wastuckna  wagon  road)  connects  it  with  the  forks  of  Mullan's  road 
and  the  wagon  road  fi.-om  Walla- Walla  to  Colville,  insuring  direct  c 


WEST  OF   THE  EOCKY  MOUNTAINS.  567 

tion  from  "Wallnla  to  Colville  or  Fort  Benton.  This  toad  is  in  lengtli  58  mileB. 
The  distance  via  Wallar Walla,  from  Wallola  to  same  point,  was  100  miles. 

Walla- Walla  is  a  centre  ftom  whicb  roads  diverge  in  all  directions,  connect- 
ing the  settlements  of  the  comity  with  each  other,  and  affording  routes  to  Fort 
Benton,  on  the  Missouri,  (by  Mullan's  military  road,)  to  Fort  Colville,  Lewiston, 
and  Boise,  to  Lake  Pen  d'OreaUe,  and  to  the  rich  mining  regions  of  Montana. 

Whatcom. — Population,  244 ;  assessed  value  of  property,  #42,522  60 ;  area, 
4,300  sqnare  miles;  organized  hyaot  of  Washington  legislatare,  March  9, 1854. 
This  is  the  northernmost  of  the  Puget  Sound  couufies.  Within  is  BeiUngham 
bay,  the  shores  of  which  ai'e  so  noted  for  tlieir  extensive  and  valuable  coal  mines, 
which  are  folly  noticed  in  an  article  upon  the  coal  fields  of  the  Territory. 

County  seat,  Whatcom ;  post  offices,  San  Juan,  on  the  disputed  island  of  that 
name,  and  Swinamish, 

Yakima.— Population,  135;  assessed  value  of  property,  $68,676  S8;  area, 
7,000  sqnare  miles;  organized  nnder  a«t  of  assembly  of  Washington  legislature, 
January  21,  1865.  It  embraces  the  Yakima  valley  proper  lying  between  the 
Wenachee  river  and  the  northern  boundary  of  Klikjtat  county.  This  and  the 
neighboring  valleys,  passbg  under  the  Mnecal  cognomen  of  the  Yakima  country, 
ai-e  the  best  stock  raising  r^on  in  theTerritory ;  fine  soil,  excellent  grass,  and 
mild  winters,  with  occasional  very  short  feeding  seasons,  never  exceeding  between 
one  and  two  months.  Several  extensive  stock  ranches  are  already  commenced, 
and  large  bands  of  cattle  ai'e  owned  in  this  valley.  The  county  seat  is  on  Colonel 
Thorp's  clmm  on  the  Yakima,  near  the  mouth  of  the  Atahnam,  and  not  far  from 
the  old  Catholic  mission.  Thirty-five  miles  above,  at  the  foot-hills  of  the  Cas- 
cade mountains,  is  the  KitataEh  valley,  40  miles  in  length  and  15  in  width,  well 
watered  by  the  Yakima  and  its  tributaries,  abundantly  though  not  heavily  tim- 
bered, and  of  excellent  soil.  The  new  road  opened  the  past  season  from  Seattle 
through  the  SnoquaTmio  Pass  runs  through  this  valley,  joins  the  Nachess  mili- 
taiy  road  at  ITiorp's,  and  as  one  road  they  continue  to  Wallula.  The  load  from 
the  Dalles,-  Oregon,  to  i,he  Wenachee,  Pen  d'Oreille,  and  mines  of  the  upper 
Colambi^  crosses  the  Yakima  river  about  25  miles  below  Thoip's,  and  passes 
through  the  whole  breadth  of  this  county. 

The  post  office  for  the  county  is  the  Dalles,  Oi^egon,  from  which  it  is  separated 
by  the  Columbia  rivei',  th»  width  of  Klikitat  county,  the  Simcoe  mountains,  and 
the  Yakima  river.  A  county  containing  200  inhabitants,  with  more  induce- 
ments for  immediate  settlement  than  almost  any  portion  of  the  Territory  in  con- 
sequence of  mineral  resources,  rich  agricultural  tracts,  and  salubrious  climate, 
ought  to  have  one  post  office  and  one  post  route. 


SEcrioir  II. 

MINERAL   EES0UECE8. 

On  the  north  side  of  the  Columbia  river  from  the  Dalles  the  country  is  broken 
and  hilly  to  the  Klikitat  river,  which  empties  into  the  Columbia  above  the 
Dalles,  In  the  Klikitat  valley  thei'e  is  considerable  farming,  and  a  large 
amount  of  grazing  land,  with  small  patehes  of  pines  and  fir.  The  Cascade 
range  of  mountains  is  well  supplied  with  forests  of  pine  and  fir,  except  the  highest 
peaks,  as  Mount  Adams,  8t.  Helens,  and  Eanier,  which  are  covered  with  per- 
petual snow,  and  consequently  are  entirely  baiTen. 

Along  the  foot  of  the  mountains  from  the  Dalles  to  the  Naohess,  the  whole 
countiy  is  volcanic,  with  no  minerals  of  value.  On  the  head  of  the  South  Fork 
of  Yakima  river  a  conglomerato  is  found,  composed  of  pebbles  aad  boulders  of 
sandstone  and  granite,  with  small  masses  of  quartz.     When  this  has  been  disin- 
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tested  a  trace  of  gold  has  been  foimd.  To  the  nortli  of  the  Wiwsliess  quartz 
veins  exist,  but  they  are  generally  small  and  bforen.  Gold  iS  rarely,  though 
occasionally  found  in  thom.  Further  north,  near  lake  Chelan,  some  dig^ngs  have 
been  diacoverecl,  which,  however,  did  not  pay  wages. 

On  the  Columbia  river,  above  Priest  rapids,  a  number  of  the  bars  paid  fair 
wages  for  a  short  time.  The  gold  was  very  flue,  and  bad  evidently  been  moved 
a  long  distance  by  the  action  of  the  water.  The  eastern  slope  df  the  Cascade 
range  in  this  Territory  has  been  pretty  thoronghly  prospected  for  gold.  Except 
in  the  instances  before  mentioned,  none  has  been  found.  There  is  alai^  amount 
of  good  gi-azing  and  fanning  lands,  but  no  mining.  In  the  northeastern  portions 
of  the  Territory,  about  Fort  Oolville,  mines  have  been  worlied,  though  not 
profitably.  In  theregionsadjaceut  to  the  Eooky  mountains,  doubtless  good  mines 
will  yet  be  found. 

Coal. — The  appearance  of  veins  and  outoroppings  of  coal  in  almost  every 
section  of  the  Tenitory  west  of  the  Cascade  monntains  indicates  its  very  general 
distribution  and  inexhaustive  supply.  It  is  found  on  the  Columbia,  as  also  upoii 
streams  emptying  directly  into  the  Pacific;  it  appears  at  Clallam  bay,  just  within 
the  Straits  of  Fuoa;  following  i-ound  our  inland  sea,  we  find  it  in  exhaustless 
fields  baok  of  Seattle,  tlien  upon  the  Sto-lu-aua-raah,  and  at  Bellingham  bay,  in. 
the  estieme  north.  Its  presence  at  intermediate  sections  within  an  area  bounded  by 
the  above  designated  points  upon  the  Cowlitz  and  SkookumClinck,theChehalis, 
and  on  the  Dwamish,  Black,  and  Green  rivers  attests  its  thorough  and  univer- 
sal diffusing;  the  continuity  of  the  strata  tlirough  this  whol»\  r^on. 

Geoi^e  Gibbs,  favorably  known  to  the  scienl^c  world,  and  highly  regarded  by 
liis  fellow-citizens  of  his  adopted  Territory,  thus  alludes  to  the  universality  of 
coal  indications : 

The  whole  of  this  formatioa  has  been  considerecl  by  geolo^sts  as  ary  d  h  a 
as  sot  belonging  to  the  true  coal.    Be  thiii  as  it  maj,  its  value  for  (  pn  P 

anqueetioDable.    Bveu  tJiat  on  the  Cowlitz  and  SliookumChncIc,  though  nl  h    P 

duct  of  the  Dwamish  anil  Bellingham  bay  mines,  was  abandoned  only  f  n      b      g 

accessible  to  tide-waWr. 

A  singular  circumslalice  in  connection  with  this  subject  has  been  i  dab  u  h  rn 
end  of  Whidbj's  inland.    A  crevice  in  tbe  earth  exists  there,  from  wh   h   m  y 

ascends,  rising  undoubtedly  from  tbe  burningof  a  bed  of  coal  oi  ligni     b  TL        y 

around  its  edge  is  said  to  be  biJied  of  a  brick  red.     It  lins  been  bui^u      m      h  m 

of  tbe  country,  and  is  popnlarly  called  a  volcano. 

No  scieDtibc  exploration  wliatevev  ho^  been  made  of  this  region,  no  h  ca 

nation  of  particular  beds  as  to  justify  any  opinion  respecting  tueir  vnla  h     p     m 

as  have  been  tried  indicate  that  f»r  steaming  pni^ses  the  quality  of  the  coal  is  very  good, 
but  to  what  extent  the  beds  con  be  worked  is  not  settled.  Tbey  appear  on  the  edge  of  the 
water,  most  of  them  not  above  the  high  tides  of  winter,  and  it  would  seem  that  they  dip 
slightly  in  shore,  as  well  as  in  a  direction  parallel  to'jt.  From  the  appearance  of  upturned 
edges  of  sandstone  between  high  and  low-water  mark,  it  is  conjectured  that  the  co^  extends 
beneath  the  surface  of  tbe  bay,  and  that  to  (be  north  of  it  it  will  be  perhaps  found  in  place 
and  in  the  natural  position  of  the  strata.  Tbe  formation  commences  at  the  Columbia  river, 
where  hgnil«  or  brown  coal  is  fonnd  ia  thin  seams,  and  extends  continuously  northward  to  a 
great  distance,  the  qaality  of  the  coal  improving  in  that  direction. 

Bellingham  Bay  Mikes. — These  mines  are  loaited  in  the  extreme  north  of 
the  Territory,  and  have  already  acquired  a  wide-spread  reputation,  not  only  for 
their  extent,  but  also  for  tlie  quality  of  the  coal.  In  the  fall  of  1852,  Captain 
■William  Pattle,  then  en^iged  upon  a  contract  to  furnish  the  Hudson's  Bay  Com- 
pany with  rimber  fcom  Lopez  island,  crossed  over  to  the  shore  of  Bellingham 
bay  in  search  of  suitable  trees  for  his  purpose ;  while  walking  along  the  beach, 
he  observed  several  seams  of  coal.  Himself  and  two  parties  working  with  him 
(Messrs.  Morrison  and  Thomas)  each  immediately  located  adjoining  claims  of 
160  acre^  fronting  upon  the  bay,  under  the  provisions  of  the  donation  law,  then 
in  force  m  this  Teratory.  The  northernmost  one  was  taken  by  Pattle;  it  is 
nest  south  of  the  claim  on  which  the  present  town  of  Sehome  is  erected ;  the 
other  claims  wore  taken  in  the  order  named. 
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Messrs.  Pattle,  Morrison  &  Thomas  leased  tliese  claima  to  a  San  Francisco 
company,  who  sent  Oaptam  William  A.  Howard  (now  of  the  Uuited  States 
revenue  sei-sice  on  duty  at  Sitfea)  to  tlie  bay  as  snpeiintendent.  A  vein  was 
opened  on  the  "  Morrison  claim,"  called  the  "  Ma-moosie  mine,"  from  which  a  cargo 
of  150  tons  was  talten  out,  when  the  enterprise  was  abandoned.  George  Gibba, 
esq.,  the  geologist  of  the  western  branch  of  the  Northei-n  Pacific  Eailroad  Explo- 
iiition,  thus  speaks  of  it,  March  1,  1854  : 

The  seamwbich  had  been  moatwoiked,  tbat  known  as  the  Ma-mooHie  mmo,  wae  altogether 
eiglit  feet  through,  bat  divided  by  three  feet  of  clay  and  slate,  leaving  only  an  equal  amount 
of  workable  oohJ.  A  drill  had  been  carried  i if  about  175  feet,  the  quality  improving  somewhat. 
About  100  tons  only  had  been  got  out,  which  wm  mostly  on  board  a  vessel  bound  U>  San 
riancisco. 

The  "Pattlo  elium"  has  upon  it  a  vein  11  feet  thick.  No  attempts,  liowever, 
have  been  made  to  develop  it,  except  that  Captain  Pattlo  himself  took  oat  by 
hand  a  small  quantity  of  coal.  TlieclaimnowbelongstoKenben  L.  Doyle,  esq., 
of  Whidby's  island.  The  ''  Tliomas  claim"  is  settled  npon  by  Daniel  W.  Harris, 
who  has  occupied  it  since  its  abandonment  by  Thomas.  In  it  are  two  seams 
visible  fi-om  tlie  beach.     No  real  attempt  at  work  has  ever  been  done  upon  this 

In  1860,  Moniaon  sold  his  clium  to  Charles  E.  Riehai-ds,  esq.,  (to  whom  as 
assignee  the  United  States  government  issued  patent  in  1866.)  In  1860,  Mr, 
BicWds  associated  with  him  several  gentlemen  under  the  name  of  the  Union 
Coa!  Company.  They  opened  a  vein  and  sunk  a  shaft  about  100  feet.  The 
vein  worked  was  but  two  feet  in  thickness,  althoneh  there  was  another  of 
eight  or  nine  feet  upon  the  claim.  That  company  took  out  and  shipped  to  San 
Franeiaeo  an  aggregate  of  about  2,500  tons.  This  claim  has  lately  been  ti'ans- 
feired  to  a  company  in  New  York,  who  propose  the  present  fall  to  commence  a 
thorough  system  of  operations. 

The  mine  of  the  Bellingham  Bay  Company  is  the  mine  upon  which  the  repu- 
tation of  this  whole  rt^ion  has  heretofore  depended.  It  is  situate  between  the 
towns  of  Sehome  and  o'Tiatcom,  on  tho  shore  of  the  bay,  about  two  miles  north 
and  east  of  Pattle's  discovery.  Tho  vein  had  been  laid  hmt  by  the  blowing 
down  of  a  large  tree.  Claims  were  at  once  taken  by  the  discoverers,  Messi-s. 
Brown  and  Hewitt,  in  the  fall  of  1853.  Late  that  fall  several  gentlemen  of 
San  Fi-anoisoo  formed  the  Bellingham  Bay  Company,  and  sent  Captain  W.  H. 
Fauntleroy  and  Calhoun  Benham,  esq.,  to  examine  the  minM.  They  pm-ehased 
the  two  claims  for  $18,000.  Colonel  E.  C.  Fitzhugh,  afterwards  judge  of  tho 
supreme  court  of  tliis  Tenitory,  was  for  several  yeai's  the  superintendent,  and  up 
to  1860  the  shipment  of  coal  to  San  I'rancisoo  averaged  about  500  tons  per  year. 
In  1860  the  old  Bellingham  Bay  Company  leased  these  mines  to  Moody  and 
Sinoliur,  giTinting  to  the  lessees  the  privilege  of  taking  out  1,000  tons  per  month. 
But  tlie  yield  eseeeded  that  qiyintity;  theii-  espoitation  the  first  yeai-  amounted 
to  not  less  than  15,000  tons,  which  gradually  inci-eased  each  aubseqaent  year. 
In  1866  the  present  management  commenced,  with  Colonel  A.  Haywart^  tho 
modern  Crffisos,  holding  the  conta-oling  interest.  B.  E.  Myers,  esq.,  is  resident 
superintendent.  The  delays  in  the  fall  of  1866,  incident  to  the  change  of  man- 
agers, caused  a  snspension  of  aetive  mining  operations.  By  the  time  matters 
were  satisfactorily  adjusted  the  mine  took  fire,  the  extinguishment  of  which  pre- 
vented the  i-esnmption  of  mining  tUl  June,  1867.  Indeed,  now  (September  1) 
the  lower  gallery  is  not  yet  completely  pumped  out.  This  company  own  about 
3,000  acres  of  land  in  compact  loim,  and  have  expended  in  improvements  not 
less  than  $100,000.  The  shaft  is  about  500  feet  deep,  the  slope  at  an  angle  of 
45°,  decreasing  as  yon  descend ;  the  fnst  gallery  300  feet  down,  and  the  one 
]w\v  being  w0M:ed  extends  some  600  yards.  The  lower  gallery,  ivhioh  is  stiil 
being  pumped  out,  (tliough  in  it  operations  wiU  soon  bo,  if  they  are  not  ali-eady, 
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d,)  has  been  worted  to  the  dietimcs  of  600  yards.  It  is  in  contemplation 
this  fall  to  widen  the  slope  to  admit  a  doable  tra«k,  enabling  the  simultaneous 
descent  and  ascent  of  oars  into  and  from  the  mine.  About  100  tons  per  day  are 
now  being  talten  ont,  hut  anangements  aie  in  progiess  hy  which  the  dmly  yield 
wUl  be  moreased  to  400  tons  The  pre'-ent  cost  per  ton  to  put  on  shipboard  is 
about  $3  Praotical  mmers  expre=!S  the  opinion  that  if  the  cliim  was  worked 
fm-ther  from  the  beach  there  would  be  less  slate,  the  coal  would  be  clearer,  and 
the  expense  per  ton  uiuld  he  mateiiallj  reduced  bj  the  cleaning  process  being 
rendered  unnecessiry 

Mr.  Juhfi  Hewston,  well  known  on  the  Piciflc  ci'aet  as  a  leading  chemist, 
analyzed  this  coal  m  Octobei,  1858      The  followmg  le  his  leport 

Specific  gravity  1  309 

Walar  (hygroscopic)  5.  BO  pec  cent. 

Dry  coal  94. 40 

The  dry  coal  oonflistr.  of — 
Carbon .  .  74  41 

Hydrogen  4  (i3 

Oxygen,  nitrogen  and  sulpliur  17  f  i 

Afibea  (i-ed)  3  3o 

100  00 
Amount  of  coke  proonrad  bS.  60  per  cent. 

Subjoined  is  a  copy  of  the  analysis  of  various  samples  of  Welsh,  Newcastle,  and  Scotch 
coals,  with  which  it  will  be  seen  the  analysis  of  the  sample  from  Bellingham  bay  compares 
very  favorably ; 
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Sto-Lu-AUA-mah  Coal. — This  exists  in  workable  seams,  bnt  at  pr^ent 
seems  inaccessible  to  market.  A  specimen  was  sent  by  Commodore  C.  W. 
Skinner,  United  States  navy,  to  Professor  Walter  K.  Jolmson  for  analysis. 
That  distinguielied  ehemist  thus  speaks  of  it : 

It  Beems  to  be  one.of  the  finest  Americiut  coals  which  I  have  yet  Eeen.  It  has  a  speeiUc 
gravity  of  1.315,  and  will  weigh,  in  Ihe  merchantable  state,  from  51  to  55  pounds  per  cubic 
foot,  aceordiug  to  size  of  lumps,  aud  wilt  requite  on  board  a  steamer  about  413^  f^ct  of  space 
to  titovi  one  groas  l<in.  It  is  of  brilliant  lustre,  wholly  free  from  liability  to  soiL  It  is  com- 
posed of— 

Volatile  matter 40.36 

Fixed  carbon 56.84 

Earthy  miittor a,  HO 

100.00 

After  the  luminoas  flame  ceases  the  colce  burns  with  a.  bright  glow,  and  leaves  a  light 
brick  red,  or  salmon-colored  ash. 

In  coking,  the  coal  scarcely  increases  in  bulk,  has  no  tendency  Ut  aRglatinate,  and  conse- 
quently preserves  an  open  fire,  burning  freely,  and  does  not  cover  itself  willi  ashes  to  such  a 
degree  as  materially  to  obslmct  the  combustion.  I  suspect  the  specimen  sent  to  have  been 
taken  from  near  the  outcrop  of  the  bed.  If  so,  we  may  reasonably  expect  that,  when  par- 
sned  under  greater  covering,  the  amount  of  illumlDatiug  gas  given  out  will  be  greater  tlian 
was  shown  by  tbis  specimen.  The  coal  seems  to  be  nearly  free  from  sulphur.  The  ratio  of 
itfi  fined  to  its  volatile  combustible  matter  ia  1.4  to  1,  and,  under  a  well-constructed  boiler, 
ought  to  produce  from  seven  and  a  half  to  eight  and  a  half  pounds  of  steam  from  212°  to 
one  pound  of  coal  burned. 

The  Skookum  Chuck  Coal  Fields. — The  late  Dr.  K.  H.  Bigelow,  who 
waa  thoixmghly  conversant  with  coal,  and  afterwards  opened  a  mine  in  the 
vicinity  of  Seattle,  made  an  examination  of  these  veins.  He  thus  describes  the 
geological  position  of  the  coal : 

Besting  upon  argillaceous  and  sandstone  shoilo,  overlaid  by  new  red  sandstone,  averaging 
(sandstone  and  earth)  30  to  50  feet  thick,  intei'spersed  with  ocbre,  red  chalh.  and  a  grayish- 
brown  clay — such  as  is  used  in  Europe  for  making  fire-brick — the  average  thickness  of  the 
coal  strata  being  from  four  to  nine  teet.  The  coal,  when  ignited,  retains  a  flame  of  the 
greatest  lervency,  leaves  no  cinder,  and  is  perfectly  free  from  all  foreign  substances. 

Clallam  Bay  Mine,  eometinies  called  the  Thomdike  mine,  after  its  dis- 
coverer, Captain  J.  K.  Thomdike,  formerly  of  Port  Lndlow,  Washington  Ter- 
ritory, is  situated  on  tbe  Sti-aits  of  Fuca,  about  midway  between  Pillai  '-  '' 
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Clallam  tay,  23  miles  oast  of  Cape  Flattery.  Captain  Thoiiidike  thus  dosciibes 
his  discovery : 

Tlie  height  of  the  mountain  is  from  1,000  to  3,200  feet ;  the  formntion  la  sunclstone.  Six 
lesdfl  of  coal,  ranging  in  thickness  from  one  to  three, feet,  dip  10  d^reea,  clistfttice  between 
oobI  leads  ranging  from  12  to  100  feet.  From  high-water  marlt,  30  feet ;  to  low-w&ler  marli, 
ISO  feet.    From  coal  leads  to  five  fathoms'  wnter,  about  600  feet. 

An  officer  on  the  United  States  steamer  Ma^aohuaetts  tiata  speaks  of  the 
character  of  this  eoal : 

I  find  it  superior  to  any  coal  I  bav^  seen  on  this  coast,  with  one  exception — Ihat  ia  its 
rapidity  of  combustion.  It  leaves  aiiont  five  per  cent,  of  clinker,  which,  witb  proper  toolg, 
can  easily  be  removed  from  the  grates.  The  weight  is  4Tpounda  per  cubic  foot,  and  deposits, 
including  clinker,  about  30  per  cent,  by  measure.  It  oompavea  with  Cumberland  coal  for 
weight  against  equal  bnlk  as  8  to  10  ;  evaporative  efficiency,  6  to  10. 

An  analysis  of  a  specimen  of  this  coal  liy  Professors  J.  H.  Alexander  a«d 
■  Campbell  Morfltt  eshiblta  the  folloiving  result : 

Spcific  gravity,  at  62=  Fahrenheit 1.316 

Carbon,  volatile  and  fixed 0.09373 

Hydrogen 0.06778 

Sulphnr,  volatile  ! 0.03403 

Oiygeo,  nitrogen 0.13048 

Ash 0.08500 

l.OOOOO 

This  mine  is  now  being  worked  under  tlie  auspices  of  a  California  company, 
and  but  recently  a  cargo  of  450  tons  was  shipped  to  8aa  Francisco.     The  great   ■ 
diuwback  here  is  the  absence  of  any  liarbor  or  ^ood  anchorage.* 

Sbattlb  Mine. — The  estensive  coal  fields  m  the  immediate  vicinity  of  tlie 
flomishing  (own  of  Seattle  are  now  commanding  great  attention.  The  earliest 
attempted  development  was  in  1854,  upon  what  is  known  as  the  Bigelow  lainc, 
on  Blaclc  river,  about  10  miles  fi-om  Seattle  in  a  direct  line.  This  mioe  is 
aecessible  by  light- draught  steajiiers  to  within  sovei'al  hundred  feet.  It  was 
recently  purchased  by  S.  B.  Hinds  and  Company,  an  enterpriangfirm  at  Seattle, 
who  have  commenced  active  operations  towards  its  development.  All  work  upon 
it  had  been  suspended  for  ^ears  before  the  death  of  its  original  owners,  Dr.  K.  ■ 
H.  Bigelow.  A  sliaft  is  being  sunk,  which  will  rea«h  tho  coal  at  the  depth  of 
70  feet,  from  the  mouth  of  which,  by  a  cliute,  the  coal  can  be  directly  laden  into 
scows  or  barges.  Tbo  vein  at  the  croppings  is  23  feet  thick,  mostly  clean,  pure 
coal,  mixed  with  dirt  on  the  sides,  but  to  all  appearances  free  from  slate  or  sul- 
phur. No  analysis  lias  been  made,  bat  smiths  Vho  have  used  it  pronounce  it 
superior',  for  tlieir  piirposes,  to  any  coal  obtainable  on  this  coast,  though  inferior 
to  the  Cumberland,  It  brmis  up  very  clean,  leaving  nothing  but  a  clear  white 
ash,  with  no  clinkers. 

Lake  Washington  Coal  Fields. — Tlieso  mines,  wliich  are  now  attracting 
so  much  jntei-est,  are  situated  fi'om  two  to  tlu'ee  miles  east  of  Lake  Washington, 
and  are  distant  from  Seattle  in  a  direct  southeast  line  Kgbt  or  nine  miles.  Coal 
of  tho  same  chai'aoter  is  alsp  found  in  the  Squak  valley,  some  three  or  four  naUes 
southeast  of  Lake  Washington ;  in  fact,  through  this  whole  i-egion,  for  some  miles 
distant.  By  some  these  seams  are  i-egarded  as  continuous.  But  the  countiy  lying 
between  is  nigged  and  mountainous,  aad  it  may  be  found  that  the  basins  ai-o 
sepai-ate,  though  without  doubt  they  were  originally  the  same  deposit.     The 

*  George  Davidson,  esq.,  in  his  Directory  of  the  Pacifie  Coast,  thus  describes  this  bfty  : 
"  The  shore-line  is  nearly  straight,  bluff,  and  bordered  by  roclts,  with  an  occasional  stretch 
of  snndy  bench.  The  bay  ia  at  (he  western  termination  of  a  high,  hold,  wooded  ridge,  run- 
ning pHxall  el  to  the  shore,  with  an  almost  perpendicular  wster-^Ke,  and  falline  away  rapidly 
insEore.  This  easily  recognized  ridge  is  about  1,000  feet  high  and  seven  miles  long.  The 
water  along  the  face  of  this  ridge  is  very  dopp,  and  the  bottom  rocky  and  irregular.  •  •  • 
Off  the  mine,  at  the  distance  of  a  cable's  length,  a  depth  of  35  fathoms  is  found,  with  a 
swell  upon  the  rocks  sufficient  to  destroy  any  boat  loading  there." 
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Rev.  George  F.  Whitworth,  a  gentleman  of  scientific  culture,  whose  judgment  ia 
entitled  to  great  respect,  thus  apeaks  of  these  mines : 

The  coal  is  toaoS  in  nkaC  I  take  to  be  the  tertimr  formation.  It  is  not  as  solid  as  the 
Cnmbeilanil  coa.),  nor  is  it  of  the  satne  specific  gravity  j  but  it  shonld  be  bome  in  mind  that 
all  the  coal  as  jet  taken  out  is  little  better  than  mere  ontcroppiugs.    Some  of  the  very  fi    ' 


coal  taken  out.  npon  beiog  tested,  was  found  of  the  apeciSo  gravitj  of  l.ITS,  while  similar 
samples  from  the  Nanaiuo  at  the  time  of  ila  opeoiog  were  hOJ.  The  later  coal,  from  tlte 
deep  of  the  seam  where  it  is  now  worked,  is  l.v5.     A  Eimilar  increase  may  be  expected  m 


tjiis  coal  is  more  deeply  worked.    It  is  remarkably  clean,  is  a  jet  black,  and  as  weadvance 
-'   -  J  tbeseam  is  becoming  much  harder.     Same  of  it  seems  to  be  nearly  as  hard  asanthra- 
It  bams  with  a  clear  flame,  does  not  emit  the  black  smoke  so  common  to  other  coals 


coasi,  and  so  for  as  tried  it  is  prononnced  superior  for  purposes  of  steam.  Its  heating 
puwtr  seems  to  be  very  great.  It  burns  up  thoroughly,  making  no  cliuker,  and  leaving  a 
veiy  small  proportion  of  ashes. 

Competent  en^neers,  employed  in  the  navigation  of  these  waters  and  in  fornid- 
liea  conneeted  with  oui  large  mills,  speak  of  this  coal  aa  "kindling  quietly, 
burning  freely  and  clean,  emitting  a  strong  heat,  making  little  or  no  clinkers, 
and  leaving  about  10  per  cent,  in  ashes."  One  of  them,  an  old  engineer,  says : 
''  For  staaming  I  prefer  it  to  any  coal  I  have  as  yet  tiied  on  the  Pacific  coast." 

Two  companies  have  been  incorporated  for  the  purpose  of  working  these  mines. 
The  fii-st,  called  the  "Coal  Creek  Road  Company,"  derive  their  act  of  incorpo- 
ration from  the  legislative  assembly,  with  right  of  way  to  build  a  rail  or  tram- 
ixiad  from  their  mine  upon  Coal  creek  along  its  bank  to  where  it  empties  into 
Xiake  Washington,  (distance  tliree  miles.)  The  capital  stock,  in  shares  of  $200 
each,  may  be  increased  fi-om  $5,000  to  $500,000.  The  mine  of  this  company  is 
on  a  quarter  section  of  land,  distant  in  a  direct  line  from  Seattle  about  eight  miles. 
The-  Lake  Wasliington  Coal  Company,  incorporated  under  the  general  incorpo- 
ration law  of  the  Territory,  own  throe  quarter  sections,  adjoining  the  claim  of 
the  Coal  Creek  Company.  Capital  stock  $500,000,  divided  into  shares  of  $100 
each. 

Mr.  Whitworth'a  description  of  the  mines  of  the  Iatt«r  company  will  give  a 
general  idea  of  all  these  mines.     He  says : 

We  have  four  seams  of  coal,  but  have  only  opened  two  of  them  at  a  point  where  they  crop 
out  on  the  creek,  and  have  only  penetratecl  them  on  a  level  from  30  to  50  feet  irom  the 
entrance.  So  far  as  wo  have  gone  there  is  very  little  lying  above  where  we  have  worked, 
hence  no  great  amount  of  pressure,  but  with  every  seam  wa  have  a  good  floor,  and  covering 
of  sandstone.  They  all  dip  at  the  same  angle  3fP  toward  the  north,  and  ttieir  general  direc- 
tion is  from  east  to  west.  The  seams  we  are  working  wonld  be  eounled  as  the  second  and 
fourth  in  the  series,  the  latter  being  the  furthest  down  the  creek,  bat  is  the  highest  in  the 
strata,  and  consotiuently  the  latest  in  formation.  This  seam  is  about  seven  feet  thicit,  but 
has  from  one  to  two  feet  of  slate  or  fire-clay,  which  separates  quite  freely  from  the  coal  in  the 
process  of  mining',  leaving  about  five  feet  of  pure  coal.  Seam  Ho.  S  is  abont  10  feet  thick, 
and  bas  only  one  or  two  thin  streaks  of  day  of  about  half  an  inch  thick,  which  also  sepa- 
rates from  tbe  coat  in  mining,  giving  over  nine  feet  of  pure  coat  to  the  seam.  The  coat  in 
each  seam  is  very  similar,  but  that  in  No.  2  is  deemed  tbo  belter.  The  other  seams  have  not 
been  worked,  bnt  jud^ng  from  the  ontcrop  are  similar  both  In  size  and  quality  to  the  otber 
two.  I  am,  however,  ot  the  opinion  that  when  wo  get  to  work  at  seam  So.  I,  which  is  geo- 
logically 500  feet  below  tbe  others,  it  will  be  found  really  supeiior  to  any  of  them. 

The  attempt  has  been  made  to  exhibit  the  character  of  coal  aa  it  is  found  in 
several  localities  remoto  from  each  other.  That  there  is  good  coal  universally 
diffused,  in  qnantilies  inexhaustible  and  generallv  acoMable  for  transportation, 
cannot  bo  doubted.  Capital  and  energy  ai'e  all  that  are  requisite  to  develop 
these  boundless  sources  of  ivealth,  Natnre  has  made  the  Territory  the  "Penn- 
sylvania" of  the  Pacific,  Possessed  of  suoh  a  resource,  there  can  be  no  cause 
for  discouragement  as  to  the  future  prominence,  wealth,  and  importance  of  the 
Teiiitory  of  Washington. 

SHip-BuiLDnfG. — Mr.  Joseph  Cushman,  receiver  of  public  moneys  at  Olym- 
pia,  has  kindly  furnished  the  following  data  in  reference  to  the  resources  of  Pnget 
sound : 

The  time  is  not  far  distant  when  nearly  all  the  ship-building  on  the  Pacific 
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toast  will  be  done  on  the  shores  of  Puget  sound.  No  other  pla«o  has  tho  same 
natural  advantages  for  baUdiiig  either  sail  or  steam  vessels.  From  the  Oaaade 
range  to  the  Pacific,  comprising  ahoat  one-half  of  Washington  Territory,  the 
surface  is  densely  covered  with  the  finest  forest  growth  in  the  world ;  some  of 
the  trees,  straight  as  an  arrow,  are  400  feet  in  height,  and  14  feet  in  diameter 
near  the  ground.  Varieties  of  the  fir  predominate,  interspersed  with  spruce, 
hemlock,  tamarack,  white  cedar,  maple,  ash,  white  oak,  and  on  some  of  the  moun- 
tain slopes  white  pine. 

The  yellow  fir  fabier  DmighsiiJ  is  a  tree  peeuliar  to  the  north  Pacific  coast 
&om  the  42d  parallel  to  Alaska,  and  is  only  found  east  of  the  Cascade  range 
north  of  the  boundary  of  49°.  This  is  principally  the  timber  used  at  the  saw-milla 
on  the  sound,  and  is  both  strong  and  durable;  in  fact,  it  is  the  strongest  timber 
on  the  coast,  both  in  perpendiculat  pressure  and  horizontal  strain.*  It  is  dura- 
ble for  ship  frames,  decks,  outside  plank,  and  spai-s,  and  will  hold  fostering  bet- 
ter and  longer  than  the  common  acidulous  oak.  The  abundance  of  timber,  coal, 
water-power,  and  iron  ore  in  the  vicinity  of  navigable  waters,  together  with  fine 
harbors,  large  saw-mills,  temperate  climate,  and  natm-al  facilities  for  manufac- 
turing cordage,  all  clearly  indicate  that  the  Puget  sound  country  will  soon  occupy 
a  prominent  position  in  ship-buHding.  British  Columbia  and  Vancouver's  island 
can  be  the  only  posrible  rivals  on  this  coast,  and  their  vessels  can  only  freight 
coastwise  in  British  ports.  Their  facilities  for  siiip-building  may  be  a  good  aiga- 
ment  for  annexation,  but  not  proper  to  discourse  here.  On  tlie  waters  south  of 
Port  Townsend,  wliat  is  generally  called  Puget  sound,  probably  about  50  sea^ 
going  vessels  have  thus  far  been  built.  Some  of  them  are  fine  steamers.  Several 
schooners  are  now  on  the  stocks,  to  be  launched  this  autumn.  Some  10  or  12  ves- 
sels wUlbebnilt  the  next  year,  including  two  or  three  barks  for  the  San  Francisco 
lumber  trade.  Ponr  or  five  hundred  schooners,  avera^g  100  tonsburdeneach, 
will  be  wanted  for  the  northern  cod  fisheries;  say  30  or  40  ships  for  tlie  northern 
whaling  fleet,  and  30  or  40  more  ships  for  the  coal  and  lumber  trade  from  the 
sound.  Nowhere  can  these  vessels  be  built  so  cheaply  as  where  the  timber  costs 
a  mere  nothing,  and  whore  all  other  natural  facilities  exist.  Capital  only  is 
wanted,  and  that  T,vill  naturally  seek  its  own  best  interests ;  skilled  labor  also 
will  seek  its  own  reward ;  so  that  it  is  hazarding  little  to  predict  that  ship-build- 
ing will  be  one  of  the  great  inteveats  of  Washington  Temtory. 

PUGKT  SoiT»D  AKD  THE  NoKTHEHtf  FISHERIES. — Pi-omioout  among  the 
resources  of  the  Puget  sound  country  is  the  building  of  fishing  schooners  and 
using  them  in  the  northern  cod  fisheries. 

The  cod  and  halibut  banks  in  the  north  Pacific,  both  on  tho  Asiatic  and  Ameri- 
can coasts,  and  also  around  the  intervening  islands,  ai^e  known  to  be  numerous^ 
and  fish  abundant. 

The  market  for  cured  fish  will  increase  with  tho  supply.  Five  hundred 
schooners,  averaging  100  tons  burden  each,  and  employing  5,000  men,  engaged 
in  the  fishing  business,  with  more  than  ordinary  fisherman's  luck,  would  not 
over  supply  the  Pacific  mai-kct,  San  Fi'ancisco  would,  of  course,  be  the  whole- 
sale centre  of  trade  and  supply  for  California  and  other  mining  countries,  the 
Pacific  islands  and  fleet,  Hongkong  and  other  Asiatic  ports,  and  all  ports  south 
to  Valpai-aiso.  Decayed  codfish  via  the  Horn  will  no  longer  be  a  marketable 
article  in  San  Francisco.  The  Atlantic  csd  fleet,  Ataeiican,  English,  and  French, 
number  some  3,000  vessels,  manned  with  about  30,000  men;  yet  the  price  of 

*Experimetitg  ds^e  hy  Ihe  Fceacb  aiitboritina  in  the  imperial  dock-jard  at  Toulon  (see 
Forbess  Vancouver's  lalaad,  p.  62,  and  appendix  to  same,  p.  14)  show  tliat  masla  from 
Vauconver's  island  aie  sHperior  to  the  best  class  of  Eiga  spars.  The  report  of  the  Frencli 
engineers,  which  ia  equally  applicubla  So  the  masts  aod  spars  of  Puget  sound,  says;  "The 
principal  quality  of  these  woods  is  a  flexibility  and  tenacity  of  fibre  rarslv  met  witb  in  trees  so 
aged !  tbey  may  be  beet  and  ti 
audpossess  other  rare  qualities, 
of  knolfi,  &e," 
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dry  and  pickled  flsh  has  been  gradually  rising  for  tke  last  15  years,  and  tliia,  too, 
nnder  tlie  bounty  act  of  Congress  and  the  recipioeity  treaty  with  Great  Britain. 

The  main  eaetem  cod-fiehing  fleet  Ilea  at  anchor  jn  the  eternal  fogs  of  the 
Grand  banks,  in  the  track  of  neai-ly  all  vessels  mnning  between  the  eastern  States 
and  Eui-ope.  Owing  to  collkdons  and  stormy  seas  on  a  rock-bound  coast,  and 
various  other  causes,  the  eastern  fishing  bnsinees  is  far  more  perilous  fo  IJle  than 
either  the  whaling  or  merchant  service.  It  is  not  so  on  the  waters  of  the  north 
Pacific.  Storms  there  are  unfrequent  during  the  Ashing  season,  trom  April  to 
Septfemher,  and  the  climate  is  more  mild  and  equable  than  on  the  eastern  coast 
10  degrees  further  south. 

Puget  sound  has  unrivalled  advantages  for  prosecuting  tho  cod  and  halibut 
fisheries  at  the  north.  No  other  locality  except  Vancouver's  island  has  similai- 
advantages,  and  their  flsh  would  be  subject  to  heavy  duties  in  American  ports. 

With  no  rivalry  ftom  the  east  or  elsewhere ;  with  abundance  of  fish,  unfi-equent 
storms  during  the  fishing  season,  the  best  diroato  to  cure  fish,  safe  harbors,  salt 
by  the  cargo  at  a  comparatively  low  price,  aud  all  the  requisite  pi-ovisions  for  an 
outfit,  it  is  scarcely  possible  to  ovewato  the  advantages  of  this  region  as  the 
centre  of  the  great  fishery  of  the  north  Pacific.  The  sound  waters  are  full  of 
clams  and  smSl  fish  for  bait.  Good  ship  timber  can  be  had  near-  the  shores  tor 
the  mere  cost  of  cutting. 

Situated  only  a  few  davs'  sail  from  the  best  fishing  grounds,  the  sound  m«^ 
become  the  main  depot  of  business.  Fish  cannot  be  pi-operly  dried  and  cined 
either  in  Russian  America  or  California ;  the  climate  of  the  foimer  being  change- 
able and  too  damp,  and  the  latter  too  hot  and  dry.  There  is  a  large  population 
of  Pish  Indiana  *  both  on  the  sound  and  in  Rusaian  America,  or  Alaska,  who  will 
make  good  sailors  and  fishermen. 

Finally,  tlie  market  is  extensive  and  highly  remunerative.  What  more  could 
be  desired  for  the  snccessfal  prosecution  of  the  business?  Fishermen  make  good" 
sailors;  the  cabin  of  the  fishing  smack  is  the  school-house  of  the  ocean.  The 
full  development  of  thia  important  branch  of  industry  will  be  a  great  benefit  to 
the  sound  country,  to  the  whole  coast,  to  the  shipping  interest,  and  to  the  gov- 
ermnent  as  a  great  moans  of  offence  and  defence  during  a  war  witli  any  mari- 
time nation. 

'  What  Mr.  Folbes  says  jd  reference  to  the  fiaheriea  of  Vancouver's  island  is  generally 
applicable  on  this  coast.  The  boainesa  of  fishing  forma  "an  exceptional  case  us  repards 
Indian  labor,  for  in  sncb  an  occupation  as  this  tbe  natives  will  work  ireelf  and  better  tlian  a 
white  man.  Salmon,  cod,  halibut,  sturgeon,  hevring.  enlaehon,  &a.,  may  all  be  caught  in 
great  quantities  and  prepared  for  export."  iVancouver's  Island,  its  Kesomoes,  &.C,  by 
Charles  Forbes,  esq.,  M.  D.,  M.  E.  C.  S.,  p.  62.) 
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OREGON. 

SECTIOK    I. 

BOUNDARIES,  SUBDIVISIONS,  NAVIGABLE  EIVEES,  AND  TOWNS. 

In  describing  the  boundary  lines  of  this  State,  we  cannot  do  better  than  quote 
from  the  recent  report  of  the  Commissioner  of  the  Gteneral  Land  Offi.ee : 

Oregon  bas  California  on  the  Booth  and  Waahington  Territory  on  the  north,  extending 
from  the  Pacific  ocean  to  Snake  river,  the  latter  conetitutingp  a  part  of  its  eastern  bonniJarj. 
It  is  3r>0  miles  long  from  east  to  west,  and  275  wide  from  north  t«  sou^,  containinK  96,374 
squnre  miles,  or  60,9Tfi,360  acres,  being  about  half  as  large  as  the  State  of  California. 

Ttic  Coast  mountains  and  the  Sierra  Nevada,  travereiug  California,  continae  northward 
through  Oregon ;  tbe  latter,  atler  leaving  Caliiornla,  are  named  the  Cascades.  Hear  tbe 
southern  boundary  tbe  cb^u  throws  off  a  branch  called  tbe  Clue  mounttuns,  which  extends 
northeastwardly  through  tbe  Stale,  passing;  into  Washington  and  Idaho. 

The  course  of  the  Case-odes  through  the  State  is  generally  parallel  with  the  shore  of  the 
Pacific,  and  distant  therefrom  an  average  of  110  miles.  In  California  the  direction  of  the 
Coast  mountains  and  coast  valleys  is  that  of  general  parallelism  with  tbe  sea-shore !  the  moun- 
tains sometimes  approaching  close  to  the  shore  and  then  receding  miles  from  it,  leaving  beils 
of  arable  land  between  them  and  the  ocean.  In  Oregon  tbe  Coast  range  consists  of  a  series 
of  high  lauds  running  at  right  angles  with  the  shore,  with  vaileys  and  rivers  between  tbe 
uumBrous  spnrs  having  the  same  general  direction  as  tbe  highlands. 

In  reference  to  climate  and  agricultural  capadties,  Oregon  maybe  divided  into  two  distinct 
parts,  the  eastern  and  western,  lying  respectively  on  the  east  and  west  sides  of  the  Cascades. 

Western  Oregon,  the  portion  of  the  State  flrst  settled,  and  containing  the  great  prepon- 
derance of  its  present  population,  is  375  miles  in  length,  with  an  average  width  of  1 10,  being 
nearly  one-tliii'd  of  the  whole  Stat«,  and  contains  about  '3l,00U  square  miles,  or  nearly 
HO, 0(10, 000  aci-es,  all  of  which  is  valuable  for  agriculture,  for  grariog,  or  for  timber-growing, 
excepting  the  crests  of  some  of  the  highest  mountmns.  It  is  more  than  four  times  as  large 
as  Massachusetts,  nearly  three  times  as  large  as  Maryland,  and  is  greater  in  extent  than  the 
United  areas  of  Maryland,  New  Jersey,  Massachusetts,  and  Rhode  Island. 

SuBDivisiOHS. — Oj.«gon  is  divided  into  22  connties.  The  general  chai'acter- 
istics,  boundary  lines,  population,  Sax,  of  each  county,  ate  thus  given  in  McCor- 
mick's  Directory : 

Baker  County  is  dtnaled  east  of  the  Cascade  mountains,  embracing  within  its  bounda- 
ries lai^  tracts  of  excellent  agricultural  land,  together  with  numerous  rahtabie  mining  daims 
which  are  annually  being  developed.    Connty  seat,  Anbum. 

Bektoh  Coukty  contains  an  aiea  of  about  1,556  sq^uare  miles,  and  is  bounded  on  the 
north  by  Polk  county,  on  tbe  south  by  Lane,  on  the  east  by  the  Willamette  river,  and  on 
the  west  by  tbe  Pacihc  ocean.    Number  of  legal  voters,  %0.    County  seat,  GorvalUs. 

Columbia  Countv  is  bounded  on  the  north  and  east  by  the  Columbia  river,  on  the  south 
by  Washington  and  Multnomah  counties,  and  on  the  west  by  Clatsop  county.  According 
to  tbe  late  census,  it  contains  a  population  of  449,  viz ;  males,  297 ;  females,  152.  Number 
of  voters,  173.  Acres  of  land  undei' cultivation,  746.  The  totalvolue  of  assessable  property 
in  the  county  is  f  J.')9,970,    County  seat.  St.  Helens. 

Clackamas  Countt  is  bounded  on  the  north  by  Multnomah,  on  tbe  east  by  tbe  Cascade 
mountains,  on  the  south  by  Marion  and  on  the  west  by  Washington  and  Multnomah.  Popu- 
lation, 4,144.     County  seat,  Oregon  City. 

Tbe  establishment  of  a  woollen  factory  and  a  paper  mill  at  Oi'ogon  City  has  proved  bene- 
ficial to  its  progress.  Number  of  legal  voters  in  the  county,  1,343.  Number  of  males,  2,448 ; 
females.  1,696.  Acres  of  land  under  cultivation,  e,OKJ.  Value  of  assessable  property, 
$1,605,594.     • 

Clatsop  County  contains  a  population  of  689,  viz ;  males,  388;  females,  301.  Voters, 
179.  Acres  of  land  under  cultivation,  760.  ValueoJ  assessahlepropecty,  J280,0U0.  Connty 
-  seat,  Astoria. 

CtmRY  County  is  situated  in  the  extreme  southwestern  portion  of  the  State,  andcontiuns 
a  population  of  389,  viz  ;  males,  224 ;  females,  165.  Number  of  voters,  105.  Number  of 
acres  of  land  under  cultivation,  400.  Value  of  assessable  property,  Jl00,600.  Large  quan- 
tities of  good  land,  suitable  for  cultivation,  remwn  unoccupied  in  this  county.  A  new  mining 
diBlrict  has  recently  been  opened' near  the  mouth  of  Rogue  river,  where  hundreds  of  men  can 
find  employment  during  eight  months  of  the  year.     County  seat,  Ellensburg. 

Coos  CcuNTY  is  situate  in  tbe  southern  portion  of  the  State,  on  the  coaai,  between  Douglas 
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nnd  Curry  counties.  Tiie  population,  according^  to  tbe  late  eaneus,  is  1,024,  via  ;  iiinles,  037  ; 
females,  387.  ifumber  of  voteta,  313.  Acres  of  land  niider  cultivation,  950.  Valae  ef 
assessable  property  in  tte  coiinty,  JSOO.OOO.     Connty  seat,  Empire  City. 

Douglas  CouNTYcontainsapopnlationof  about 4,000,  viz;  males, 3,250  ;  females,  1,750. 
Number  of  voters,  1,139.  Number  of  acres  of  land  ander  cultivation,  31,404.  Value  of 
assessable  property,  |l,331,a08.    County  seat,  Eosebarg. 

Grant  CoiiNTV  contains  a  population  of  3,250,  vizi  males,  3,000;  females,  250.  Num- 
ber of  voters,  J, 300.  Acres  of  land  under  cultivation,  5,000.  Value  of  asseEaable  property, 
$^^,000.     Couoty  seat.  Canyon  City. 

Jackson  County  is  situate  in  the  southern  portion  of  the  State,  and  contains  within  its 
boundaries  rich  gllld  mines,  which  give  employment  to  a  larr^  number  of  ita  citizens.    The 

{opulation  of  the  county  is  2,955,  viz :  males,  1,755 ;  females,  1,200.  Number  of  voters, 
,353.  Acres  of  land  under  cultivation,  13,901.  Value  of  aBseBsable  property,  $1,293,465. 
County  seat,  Jadisonville. 

JosEFHIHE  CoOHTY  is  situate  in  the. southern  portion  of  Oregon,  between  Jackson  and 
Curry  counties,  and  contiunB  a  population  of  about  3,000.  The  assessable  property  in  the 
county  is  estimated  at  |300,000.    County  seat,  Kerbyi'ille. 

Lake  County  is  situate  in  the  central  portion  of  the  State,  extending  from  the  Pacific 
ocean  U>  the  Cascade  range.  Tbe  population  of  Ihis  county  is  5,527,  via :  males,  3,077 ; 
females,  3,450.  Number  of  legal  votei's,  1,318.  Acres  of  land  under  cuMvation,  30,(iS3. 
Value  of  assessable  property,  $3,000,000.    County  seat,  Eugene  City. 

Linn  Countyis  situal*  north  of  llrttno,  and  contains  a  populaUon  of  7,709,  being  an  icwease 
of  9j7  ainca  1365.  In  1650  the  population  of  this  county  was  only  994.  Linn  county  con- 
tains an  area  of  877  square  miles,  or  561 ,300  acres.  Number  of  males  in  (he  county,  4,235; 
females,  3,474.  Voters,  2,250.  Acres  of  land  under  cultivation,  49,405.  Value  of  assessa-  ■ 
ble  property,  $3,500,000.  During  1865  a  aplendid  brick  court-house  was  erected  at  Albany, 
the  county  seat,  at  a  cost  of  $31,000.  The  post  ofSces  in  this  county  are  Albany,  Peoria, 
Lebanon,  Scio,  Brownsville,  I'ine,  and  Hatnsburg. 

Marion  County  contains  a  popnlatjon  of  about  9,000.    County  seat,  Salem. 

Multnomah  Cocnty  is  situate  on  tbe  banks  of  the  Willamette  river,  in  the  northern 
poition  of  tbe  State,  and  is  the  wealthiest  county  in  Oregon.  It  conttuns  a  population  of 
7,000,  viz:  males,  4,030;  females,  2,980.  Number  of  voters,  1,723.  Males  Qad6r2I,  1.540. 
Acres  of  land  under  cultivation,  4,051.  The  toial  value  of  assessable  property  is}l4,5l7,291. 
Since  1865  the  population  has  increased  1,08S.  Portland,  the  county  seat,  is  the  principal 
city  in  the  State.  During  the  past  year  a  new  court-house  baa  been  erected  at  a  cost  of 
$100,000.  Numerous  brick  buildings  and  dwelling-houses  have  also  been  constructed,'  and 
the  city  weaia  an  aspect  of  general  prosperity. 

Polk  County  containsa  population  of  4,993,  via:  males,  2, 788;  females,  2,205.  Number 
of  voters,  1, 125.  Acres  of  liid  under  cultivation,  90,137.  Value  of  iKisessoble  property  in 
the  county,  $1,033,179.     County  seat,  Dallas. 

TlUAMOOK  County  ctntains  a  popuUtion  of  about  300. 

Ukion  County  is  situate  east  of  the  Cascade  range  of  mountains,  and  contains  a  popli- 
lalJon  of  about  3,000.    Number  of  voters,  705.     County  seat,  Lo  Grande. 

Umatilla  County  contains  a  population  of  1,905,  viz;  males,  1,049;  females,  7aC. 
Number  of  voters,  797,  Acres  of  land  under  cultivation,  5,770.  Value  of  assessable  prop- 
erty, $887,148. 

Wasco  County  contains  a  population  of  1,898,  viz :  males,  1,093 :  females,  806.  Num- 
ber of  voters,  604.    Value  of  assessable  properly,  $1,771,430.     Connty  seat,  Dalles. 

Washington  County  contains  a  popnlationof  3,49],  viz:  males,  1,903;  females,  1,578. 
Number  of  voters,  824,  being  an  increase  of  120  since  1865.  Acres  of  land  under  cultiva- 
tion, 14,224.    County  seat,  Hillsboro', 

Yamhill  County  contains  a  population  of  4,018,  viz:  males,  2,200 ;  females,  1,818. 
Number  of  voters,  1,083.    Acres  of  land  under  cultivation,  26,343.    Value  of  assessable 
property,  $1,000,000.     County  seal,  Lafayette. 
37 
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Navigaele  Rivebs.* — The  Colnmbia,  "Willamette,  Snate  river,  and  Pen 
d'Oreille  or  Clark's  Fork  are  the  four  priucipal  navigable  rivers,  to  whicli  may 
be  added  the  names  of  livera  navigated  for  short  distances  duiiug  the  season  of 
high  water,  as, follows-:  Cowlitz  river,  emptying  into  the  Columbia;  Yamhill, 
Toalitin,  and  Santiam,  emptying  into  the  Willamette ;  and  Clearwater,  emptying 
into  the  Snake  river.  All  these  rivers  have  been,  and  are  now  being,  snccess- 
lully  navigated  by  .steamers. 

The  Columbia  is  the  principal  river,  and  is  obstructed  at  diffei'ent  points  by 
falls  and  rapids  of  such  a  character  as  to  prevent  its  oontiaued  navigati^m.  This 
great  river  is  divided  into  four  navigable  sections.  The  first  is  from  its  month 
to  the  Cascades,  adistance  of  160  miles.  As  far  up  as  the  mouth  of  the  "VVilla^ 
mette  it  is  a  broad,  deep  river,  navigable  at  all  seasons  by  the  largest  vessels 
that  cross  the  bar  at  its  mouth.  The  obstruction  to  navigation  at  the  Cascades 
is  of  such  a  charabtcr  as  to  make  a  portage  of  six  miles  necessary.  This  portage 
is  now  made  by  means  of  a  raili'oad  stocked  with  excellent  locomotives  and 
cars.  The  second  section  of  the  Columbia'  is  fi"om  Cascades  to  Dalles,  a  dis- 
tance of  5,0  miles,  tlirough  the  Cascade  range  of  mountains.  Here  is  another 
obstraction  to  navigation,  known  as  the  Great  Dalies  of  the  Columbia.  This 
makes  a  second  portage  necessaiy,  and  is  at  present  accomplished  by  means  of 
14  miles  of  railway,' equal  in  character  to  the  road  at  the  Cascades.  TTie  third 
section  of  tie  Columbia  iiiaches  from  the  Dalles  (or  Celilo)  to  Priest's  rapids,  a 
distance  of  185  miles.  Prom  Priesfs  rapids  to  Fort  Colville,  a  distance  of 
about  100  miles,  the  river  is  so  frequently  obstructed  with  mpids  that  the  navi- 
gation lias  never  been  attempted.  Beyond  Fort  Colville,  for  a  distance  of  250 
miles  into  British  Columbia,  this  great  river  is  navigable,  and  is  now  being 
navigated  by  an  American  steamer  of  about  100  tons  capacity. 

Snake  river  empties  into  the  Columbia  about  IS  miles  north  of  old  Fort  Walla- 

*  I  am  indBbted  U>  Mr.  J.  C.  Ainaworth,  president  of  the  Oregon  Steam  Nayisation  Com- 
pany, fof  the  dala  fumisiiecl  on  this  subject.  It  was  prepared  by  Mr.  Aicsworth  in  answer 
to  questions  in  writing  submitted  bjmeduTingavisicto  Portland  in  August,  l^ti7,— J.  Ii.  B. 
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WiiHaj  and  ia  navigable  as  high  np  as  LQwiaton,  in  Idaho,  a  distance  of  160 
miles.  Pi'om  thia  point,  in  asoonding  Siiake  livei",  yon  go  almost  due  south,  and 
for  an  additional  diatance  of  150  milea  little  or  nothing  ia  known  of  the  river, 
except  that  it  passes  through  a  chtun  of  high  mountains,  and  is  so  obstnicted 
with  rapids  and  tails  as  to  make  navigation  impossible ;  bat  from  above  this 
oiiiun  of  mountains,  continuing  in  a  southerly  direction,  the  river  ia  navigable  a 
distance  of  150  miles.  A  fine  steamer  of  aOO  tons  capacity  is  now  on  tiis  sec- 
tion of  the  river,  and  has  succeeded  in  reaching  a  point  within  30  miles  of  the 
Gruat  Salmon  Falls.  By  the  use  of  this  boat  and  the  navigation  of  Salt  Lake 
(which  is  sadd  to  be  pi-acticable)  the  land  ti-avel  from  Great  Salt  Lake  City  fo 
Portland  in  Oregon  would  be  i-educed  to  about  400  miles. 

Pen  d'Oralle  river,  or  Clark's  Fork  of  the  Columbia,  is  navigable  Jom  foot 
of  Pen  d'Oreille  lake  to  mouth  of  Jako,  a  distance  of  about  385  milea.  Tlireo 
fine  steamers  are  now  runnii^  from  foot  of  the  lake  to  Thompson's  Falls,  a  dis- 
tance of  about  150  miles.  TWo  shorf  portages,  of  loss  than  seven  milos  in  all. 
are  made  to  connect  these  boats.  One  more  boat,  above  Thompson's  Falls,  will 
enable  the  traveller  to  reach  a  point  within  125  miles  of  Fort  Benton,  on  the 
Missouri. 

The  distance  fr«m  the  main  Columbia  to  Pen  d'Oreille  lake  is  160  miles, 
over  a  good  wagon  road.  Thus  the  navigable  waters  of  the  Columbia  and 
Missouri  rivers  ai^e  only  separated  by  360  miles  of  laud  travel,  which  can  be 
reduced,  by  adding  a  fourth  boat  on  Clark's  Fork,  to  285  miles. 

The  Willamette  river  is  navigable  from  its  mouth  to  Eugene  city,  a  distance 
of  about  200  miles.  The  only  ohstmction  to  the  navigation  -of  this  river  is  a 
forty -foot  fall  at  Oi'egon  City,  making  a  portaga  of  one  mile  necessary. 

There  are,  in  all,  some  30  river  steamers  navigating  the  Tvaters  above  named, 
with  an  average  caiTyiug  capacity  of  about  125  tons  each,  and  employed  as  fol- 
lows, to  wit :  semi-weekly  from  Portland  to  Astoria;  tri-weekly  from  Portland 
to  Montieello;  daily  from  Portland  to  Dalles;  tri-weekly  from  Dalles  to  Wal- 
lula;  semi-weekly  from  WaUula  to  LewistoK;  once  a  week  from. Fort  Colville 
to  La  Poi-te,  in  British  Columbia ;  daily  fiom  foot  of  Pen  d'Oreille  lake  t-o  Cabi- 
nett,  on  Clark's  Fork;  once  a  week  from  Cahinett  to  Thompson's  FallS;  daily 
from  Portland  to  Fort  Vancouver;  daily  from  Portland  to  Oregon  City;  semi- 
weekly  from  Oregon  City  toCoiTallis;  once  a  week  from  Oregon  City  to  Eugene; 
tri-weekly  from  Or^on  City  to  Yamhill  river.  In  addition  to  lliose  regulai- 
xontea  there  are  several  small  steamers  and  propellers  that  run  as  business  offers. 

The  amount  of  freight  and  number  of  passengers  canied  on  the  different 
routes  named  is  Yoty  difficult  to  ascertain,  but  ii-om  the  secretary  of  the  Oregon. 
Steam  Navigation  Company  I  have  obtained  a  statement  of  freight  asid  passen- 
gers tiTnspoited  on  the  Columbii  river  from  1861  to  1864  inclusive; 


1.     TOlKOfft^i 

0    00 

6,290 

2-   6M) 

14,550 

2-    1)00 

17,646 

3    000 

-,    aj,834 

Th  f  e  5,11  thus  h  pped  was  aU  up  f  -h  nd  m  end  as  supplies  for  mili-- 
tAij  pobts  east  of  the  Gascades  and  the  diffeient  mmm^  camps  of  Idalio,  Wash- 
ington, and  eastern  Oregon.  As  late  as  1860  the  principal  business  on  the 
Columbia  river  was  the  transportation  of  troops  aad  supplies  lor  the  then  Indian< 
country  east  of  .the  Cascades. 

The  mineral  developments  made  at  a  subsequent  date  in  that  vast  section  of 
country,  extending  from  latitude  42°  to  56°  north,  and  from  the  Cascade  range 
to  the  Bitter  Eoot  and  Rooky  mountains,  have  been  the  means  of  inducing  per- 
manent settlements  in  several  of  the  rich  agricultural  districts  that  lie  in  differ- 
ent parts  of  this  country ;  tho  result  of  which  ia  that  the  military  are  now  sup- 
plied with  grain.  Hour,  bacon,  &e.,  at  a  less  cost  than  was  formerly  jiaid  forr 

nOO'^IC 
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transportation  alone,  and  the  miner  is  supplied  at  ratea  tliat  enoourngo  liim  to 
prospect  the  country  and  thus  develop  its  treasures. 

DnriDg  the  last  two  years  the  down  freight  on  the  Columbia  has  largely 
inci'cased.  During  the  month  oi^  Jone  of  the  present  year  Walla^Walla  vatiey 
alone  shipped  over  500  tons  of  flour  for  San  Francisco  and  New  York  markets, 
retaining  a  surplus  estimated  at  30,000  barrels.  To  this  must  be  added  the 
new  orqD  now  being  harvested,  and  variously  estimated  at  from  200^000  to 
300,000  busliele.  Grande  Konde  valley,  sitnated  at  the  foot  of  the  Blae  moun- 
tains on  the  east,  has  a  lai-ge  sm-plus — perhaps  as  maoh  as  Walla-Walla.  Pow- 
der river  and  Boise  valleys  are  producing  large  supplies.  Tbei^e  are  many  other 
valleys  in  this  section,  rich  in  agricultural  wealth,  that  only  await  the  enterpris- 
ing emigrant,  to  ofler  him  a  luxuriant  and  happy  home. 

The  banks  of  the  Columbia  rivei',  from  its  mouth  as  far  up  as  the  Dall^,  are 
thickly  wooded,  principally  with  fir,  oak,  cottonwood,  and  pine,  and  maple  and 
ash  are  not  nnconnnon  aJjd  can  be  had  in  limited  quantities.  From  Dalles  to 
Priest's  rapids,  and  from  the  mouth  of  Snake  river  to  Lewiston,  the  banks  and 
Adjacent  country  arc  entirely  destitute  of  timber.  The  vast  and  spai-sely  popu- 
lated country  thi-oogli  which  these  rivers  flow,  east  of  the  Cascade  i-ange,  is  cov- 
ered with  a  lusniiant  "bmich  grass."  Stock  riusera  are  appropriating  a  portion 
of  this  immense  pasture,  and  are  yearly  accumulating  fortunes  by  raising  cattle 
and  sheep,  for  which  they  find  a  ready  and  profitable  market  in  the  different 
mining  camps  of  Idaho,  Montana,  Washington,  eastem  Oregon,'  and  British 
.Columbia. 

.From  the  1st  of  March  to  the  15th  of  July,  of  this  year,  there  were  shipped 
•oo  steamboats  from  Poriiland  to  Dalles  ].2,i9i  liead  of  cattle  and  horses,  G,283 
head  of  sheep,  and  1,594  head  of  hogs.  There  has  doubtless  been  an  equal 
.number  driven  aci-oss  the  Cascade  mountains  during  the  months  of  July  and 
.August,  all.intended  for  feeding,  accumulating,  and  marketing  as  indicated. 

The>whole  country  may  be  said  to  be  mineral.  Gold  in  payiug  quantities  is 
annually  taken  from  the  banks  of  the  Colombia  river  as  low  down  as  Umatilla. 
On  Snake  rivei"  the  banks  for  miles  below  Lewiston  are  pi-ofitably  worked  by 
-Ohinaihen.  This  extensive  mineral  section,  embraced  wiOiin  the  limits  bcfore- 
jiamed,  though .  adding  considerable  amounts  annually  to  the  treasure  of  the 
world,  has  scarcely  been  prospected.  The  work  done  to  develop  the  mineral 
wealtii  amounts  to  little  more  thaw  surface  explorations. 

The  Pen  d'Oreille  liver  runs  through  a  magnificent  grazing,  agricultural,  and 
timbered  country,  almost  entii'ely  uni^abited. 

ITie  Willamette  river  drains  the  beautiful  valley  of  that  name.  This  valley 
Is  about  200  miles  long  and  from  20  to  30  miles  wide,  and  sustains  a  population 
of  about  60,000,  with  ample  room  and  i-esources  for  a  milhon.     It  is  rich  in 

grain-growing  and  grazing  lands,  and  contains  estensive  deposits  of  iron  ore.* 
oal  and  copper  are  also  found,  but  as  yet  little  developed. 
PoRTLAKD. — The  principal  town  on  the  Willamette  river  is  Portland,  situate 
on  the  west  bank  about  13  miles  from  its  mouth.  The  location  is  excellent, 
and  the  city  presents  an  appearance  of  thrift  and  pi-osperity  indicative  of  the 
steady  progress  of  ithe  Stat«,  Many  of  the  public  buildings  would  be  credita- 
ble to  the  best  cities  of  tlie  east  of  equal  population.  The  new  court-house, 
completed  in  1S66,  the  buildings  of  the  Oregon  Steam  Navigation  Company, 
and  other  publio.and  private  edifices,  are  among  the  neatest  and  most  substantias 
specimens  of  architectm-e  on  the  Pacific  slope. 

Population. — ^Another  evidence  of  the  prosperity  cf  Portland,  says  Mr.  McCor- 
inick  in  his  valuable  directory,  may  be  found  in  the  annually  increasing  popula- 
tion of  the  city,  which  has  increased  in  a  ratio  almost  equal  to  any  city  in  the 
Union.     In  1863  the  population  of  Portland  was  4,057,     In  1864  it  amounted 

*  See  article  on  miseellanfous  mineriila  of  Pacific  coast. 
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to5j819;  in  1865  it  was  estimated  at  6,068.  In  1866  it  innreased  to  6,508, 
liccordiug  to  a  census  taken  especially  by  canvassers  for  ttia  wort.  The  follow- 
ing table  shows  the  population  according  to  the  several  classifications : 

Males  21  years  and  upwards 9,0J7 

Males  under  31  years - - .  ■, - 5 ,  104 

Females  31  years  and  upwards 1,330 

Fenmles  tinder  31  years - 1, 108 

Colored,  males 83 

Co'ored,  females 43 

Cliiaeao,  males - ..,.      208 

Chinese,  females 116 

Flouting  population,  estimated  from  hotel  registers,  &e;,  &c 500 

Total 6,508 

Being  an  increase  of  440  inhabitants  during  the  year  just  closed.  These 
ilgttrea  do  not  exhibit  a  very  rapid  growth,  bii*  they  denote  a  steady  progress, 
wiiich  must  prove  not  only  intei-esting  bat  even  satisfactory  to  the  well-wiehera 
of  Portland. 

The  present  population  of  Poiiland  is  estimated  at  8,000,  and  a  i-apid  iuci-ease 
is  expected  during  the  ensiiina; 'year,  owing  to  the  reduced  rates  of  passage  from 
the  east,  and  the  recent  gratifying  progress  in  the  development  of  the  ii-on,  coal, 
and  agricultural  interests  of  the  State. 

Assessable  prc^rl^. — Mr.  McCormict  saya; 

The  assessable  property  in  Portland  is  valued  at  |4,aO0,O0O.  Tases  levied  aod  collected 
durintf  1866,  S400,lJ00.  Of  this  amount  $HI,000  was  collected  for  State,  county,  sclioo!,  and 
road  purposes  i  fli)0,000  was  collected  by  the  officers -of  tlie  tinjted  States  for  federal  pur- 
poses, and  $159,000  (including  liceueea  and  fines)  was  collected  by  the  city  of  Portland.  Of 
iJiiB  amount  $75,000  was  expended  for  street  improvements,  and  Sl84,0IX)  for  general  nnd 
special  purposes.  The  salaries  and  fees  of  dty  officers  during  1866  amounted  to  815,000. 
The  expense  of  city  surveys,  $3,700.  The  cost'  of  boarfling  city  prisoners,  $950.  Salary 
of  the  city  alt<imey,  $],000.    iiipcnse  of  the  recorder's  court  and  cjly  police,  $6,00"     ''"'■- 


amount  expended  iu  the  impravement  of  the  Willametla  river  lost  year  exceeded  $30,00(1. 
Of  this  amount  $£0,000  was  raised  by  loan,  and  $10,863  obtained  by  special  tax.  The 
expense  of  lij^litjng  the  city  with  gas  w:is  $3,000,  and  for  furnishing  the  engine  house'and 
city  offices  with  water,  $600.  The  city  printing-duringtbe  year  just  closed  cost  $700.  B'rom 
Ihe  foregoing  figures  o  crude  idea  may  be  gathered  of  the  approximate  expenses  of  the  sev- 
eral departments  of  the  muuicipal  government  of  Portland. 

Summary  oj  produce  shipped  from  Portland  duHng  1866. 

Porlt,7abarrel9,atJ30  per  barrel |l,440 

Apples,  68,860  boxes,  at  $1  perboi : (S8,860 

Eggs,  1,763  packages,  at  $10  per  package 17,630 

Bacon,  4,376  gunnies, at  $16 per  gunny 70,016 

Hides,  4,674,  at  $1  50  per  hide 7,011 

Onions,  1,325  sacks,  at  $4  per  sack 5,300 

Sirup,  185  barrels,  at  $8  per  barrel 1,480 

Wool,  1,671  bales,  at  $10  per  bale 66,840 

Pitch, !i93  barrels,  at  $6  per  barrel... 1,753 

Varnish,  124  packages,  at  8l0  per  package 1,340 

Dried  apples,a,603  packages,  at  $10  per  package 36,030 

Flout,  29,815  barrels,  at  $5  per  barrel 149,075 

Salmon,2,564  packages,  at  $8  50  per  package 21,794 

Staves  and  beadings,  59,203,  average 15, 000 

Shocks,  14,972,  at  40  cents  per  shook 1,989 

Value  of  specitietl  merchandise,  produce,  i&o 455,457 

Value  of  gold  dast,  bars,  &c 8,070,600 

The  foregoing  tables,  although  necessarily  vei'y  incomplete,  exhibit  the  gratifying  fact  that 
the  export  trade  of  Portland  is  greatly  on  the  increase,  tbe  above  ameimt  being  $1,120,533 
in  excess  of  1865. 

The  nest  place  of  intorest,  ascending  the  Willamette,  is  Oswego,  eight  niile.'i 
from  Portland.    Here  is  located  the  first  iron  fumuce  on  the  PacffiS.co^t-I^- 
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Four  miles  above  this  pla«e  is  Oregon  City,  situated  on  the  east  bant,  just  below 
the  Great  falls.  This  is  a  thriving  little  place  of  1,300  inhabitants.  Woollen 
fuid  paper  factories  are  the  chief  features  of  the  place.  Salem  is  about  65  mUes 
by  water  from  Oregon  City,  and  is  the  capital  of  the  State.  It  contains  a  popu- 
lation estimated  at  4,000.  Thirty-flve  milea  further  up  is  Albany,  a  prosperous 
town  and  known  as  the  granary  of  Oregon ;  estimated  population,  9,500.  The 
next  pla«e  of  importance  is  Corvallis,  a  flourishing  little  city  of  about  3,000 
inhabitants,  distant  from  Albany  15  miles.  Eugene  City,  71  miles  from  Cor- 
vallis,.is  the  nest  place  of  importance,  and  is  located  at  the  head  of  navigation 
on  the  Willamette  river;  population  estimated  at  2,000.  There  are  many  small 
towns  and  neighborhood  landings  situated  at  different  points  between  the  places 
named,  all  or  most  of  which  present  evidences  of  thrift. 

The  principal  towns  on  the  Columbia  river  are,  first,  Astoria,  about  IS  miles 
fi-omthebar;  population  estimated  at  1,000.  Kest  is  Cathlamette,  80  miles; 
then  Oak  Point,  12  miles;  then  Rainier,  15  miles;  then  8t,  Helens,  20  miles; 
then  Vancouver,  24  miles ;  then  Cascades,  45  miles.  All  of  these  places,  except 
Astoria  and  Vancouver,  are  small  villages  or  landings.  Ai  Cascades  is  the  firet 
portage  on  the  Columbia.  On  the  north  side  of  the  river,  as  before  stated,  is  an 
iron  railroad  six  miles  long ;  on  the  sonth  ade  ia  a  wooden  trainway  of  six  miles, 
over  which  passed  all  the  freight  of  the  upper  Columbia  prior  to  April,  1863,  at 
which  time  the  iron  i-oad  was  completed.  The  next  town  of  any  importance  is 
the  Dalles,  50  miles  further  up.  This  is  a  busy  little  place,  containing  a  popu- 
ulation  of  about  2,500.  Here  another  iron  railroad  of  14  miles  connects  with 
the  upper  boats  at  Celilo.  Eighty-five  miles  further  up  is  Umatilla,  the  great 
landing-place  for  Idaho  and  eastern  Oregon ;  its  population  is  about  1,500. 
Thirty-five  milta  further  up  is  Wallula,  or  old  Fort  Walla-Walla.  This  is  the 
landing  for  Wallar Walla  and  Giwide  Ronde  valleys,  and  during  the  season  of 
low  water  is  the  landing  for  goods  shipped  to  Montana  via  Pen  d'Oreille  lake, 
and  for  Fort  Oolville  and  British  Columbia.  This  place,  though  one  of  Uie 
oldest,  has  only  a  population  of  about  200.  The  next  and  only  place  of  any 
note  above  Wallula  is  Lewiston,  in  Idaho,  distant  about  160  mil^.  This  plaoo 
has  a  population  of  about  1,000,  is  the  head  of  navigation  on  Snake  river  west 
of  the  mountains,  and  was  formerly  the  seat  of  government  of  Idaho  Teri'itory. 


SECTION    II. 

AGRICULTURAL  AND  MISCELLANEOUS  RESOURCES. 

Oregon  is  peculiarly  an  agricultural  and  fruit-growing  State,  though  by  no 
means  deficient  in  valuable  mineral  resources.  Possessing  a  climate  of  unrivalled 
salubrity,  abounding  in  vast  traets  of  rich  arable  lands,  heavily  timbered  through- 
out its  mountain  ranges,  watered  by  innumemble  springs  and  streams,  and  sub- 
ject to  none  of  the  di-awhacks  aiising  from  the  chilling  winds  and  seasons  of 
aridity  which  prevfwl  further  south,  it  is  justly  considered  the  most  favored  re^on 
on  the  Pacific  slope  as  a  home  for  an  agricultural,  fruit-growing,  and  manufac- 
turing population.  As  yet  it  is  but  thinly  settled,  a  fact  owing  in  part  to  the 
injudicious  system  pursued  under' the  donation  act  of  1852,  by  which  large  tracts 
of  land  (330  acres  to  single  settlers,  640  to  married  couples)  were  held  by  per- 
sons who  were  unable  to  cultivate  them ;  and  in  part  to  tlie  insufficiency  of  com- 
mnnicatjon  with  the  mai-kets  of  the  world.  These  drawbacks,  however,  will 
soon  be  remedied  by  the  establishment  of  railroads,  the  increase  of  steam  navi- 
gation, and  the  consequent  acceojion  of  popidation.  Tlio  wonderful  richness  of 
the  valleys,  the  oxtraordiuary  inducements  to  aettlement..by,  f^j|i8R)tJ*t(beauty 
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of  f.lie  scenery  and  hcalthfalness  of  the  climate,  must  soon  attract  large  immi- 
gration. The  writer  lias  traversed  this  State  from  tlie  Columbia  river  t«  the 
southern  boundary,  and  can  safely  assert  that  there  is  no  equal  extent  o£  coun- 
try on  the  Pacific  slope  abounding  in  such  a  variety  of  attractions  to  those  who 
seek  pleasant  homes.  The  Willamette,  the  Umpqua,  Rogue  River,  and  many 
others,  are  regions  uniivaDed  for  farming  and  stock-raising. 

The  following  estraots  from  a  premium  essaj"  written  by  Mr.  W.  Lair  Hill  for, 
the  State  Agricultural  Society  sive  a  coirect  idea  of  the  general  resources  and 
productions  of  Oregon.  The  desoiiptions  of  the  country  and  facta  stated  am 
entirely  reliable : 

Oregon  is  peculiar  in  climate,  especially  that  portion  lyin^f  west  of  the  Cascade  moun- 
taioB,  which  ia  affected  greatly  by  its  proximity  to  the  ocean.  This  portion  has  a  climate  in 
mauy  respects  closely  resembling  that  of  EcKland.  Although  in  a  high  latitude,  it  is  mild — 
neither  very  hot  ia  summer  nor  extremely  cold  in  winter ;  la  damp  and  somewhat  disagree- 
able during  what  is  termed  the  riuay  aeason,  corresponding  with  tlie  winter  of  tiie  east ;  but 
delightful  through  the  summer  and  autumn. 

The  climate  la  the  eastern  portion  of  the  State  haa  aomo  reaemblance  to  that  of  the  older 
northwestern  States,  excepting  the  frequent  laina  whieh  fail  in  those  Stales  during  the  late 
Bummer  months. 

As  a  whole,  the  Stale  of  Oregon  presents  so  great  a  variety  of  climate  that  it  cannot  be 
accurately  exhibited  under  any  general  description,  and  which  will  more  fully  appear  from 
special  descriptions  and  tables  nereafter  presented.  It  is  a  matter  to  he  regreCted  that  tjie 
compass  of  a  brief  essay  does  not  permit  the  presentation  of  minute  and  extensive  details  of 
observations  on  this,  aa  well  aa  many  other  subjects  connected  with  tliis  infant  State,  so  far 
as  the  same  aie  obtainable ;  hut  it  is  mnch  more  to  be  r^etted  that  no  record  haa  been  kept 
a»:0t{i>«i  iVA^vmoti^T.  Tnin^itt  ha  r./>Uai^ta^  oti^nTinn.  ^h,Q  Industrial  aud  commercial 

Oregon  was  admitted  into  tbe  Union  in  February,  1859,  and  in  lESl  began  to  give  addi- 
tional promise  of  future  prosperity  by  the  discovery  of  rich  and  extensive  gold  mines  on  ila 
northeastern  border  and  the  conUguons  districts  of  Washington  Territory. 

Physical  Geookaphy,  &c. — All  tho  country  in  North  America  lying  west  of  the  Mis- 
sissippi river  bas  a  common  axis  of  elevation,  which  is  the  great  chain  of  the  Hocky  moun- 
tains, and  their  southern  contiuoation,  the  Cordilleras  of  Mexico.  The  Sierra  Nevada  range, 
with  ita  northern  extension,  the  Cascade  mountains' of  Oregon  and  Waslungton  Territory, 
constitutes  a  secondary  axis  wbicb  materially  affects  the  entire  country  of  the  Pacific  coast, 
both  in  soil  and  climate.    To  the  volcanic  forces  of  these  two  great  central  lines  of  subter- 


...  o  range  is  chiefly  of  igneous  composition. 

jHj  iious  of  this  range  are  of  plntonio  charaetar,  while  some  hear  numistakable  evi- 

d      ei:  that  their  upheaval  was  prior  to  the  process  of  consolidation.    Sandstone  abounds  in 

m     y  pi  cea  in  these  mountains,  and  Tery  considerable  ailuriau  deposits  are  also  found. 

Q  Hb  armg  rocks  occur  in  various  localities.    Where  sedimentary  rocks  are  found  they  are 

fi  q      tly  regular  in  their  stratification ;  generally,  indeed,  distorted  from  tbetr  originiU 

p     I        but  nevertheless  retaining  perfectly  their  stratified  character.    These  rocks  are 

lly  nterlaid  with  micaeeous  slate,  and  rest  on  masses  of  granite  and  gneiss.    Mica  is  so 

1      d     t  in  some  places  that  it  may  be  fonud  in  extremely  thin  fiakes  in  all  the  water  of  the 

streams. 

Of  th     ame  general  character  is  the  geological  structure  of  the  Cascjide  range,  except  that 

th         1  S3  of  sti'atified  rocks,  and  stronger  indicatiocs  of  recent  volcanic  action  are  observed. 

E      It     and  granitic  rocks  constitute  Uie  geol<^cal  basis  of  tlie  country.     Slate  and  other 

11  ceous  rocks,  and  a  sort  of  irreducable  limestone,  also  characterize  the  western  slope 

f  <L       utinent.    Metamorphio  features  become  more  marked  the  nearer  we  approach  the 

P     fi     oast,  until,  arriving  at  the  Cascade  range,  tbis  characteristic  is  seen  in  its  most  clear 

A      m  stakable  aspects. 

Certain  differences  between  tbo  soil  and  vegetation  on  the  east  and  those  on  the  west  side 
of  this  second  volcanioaxis  of  the  country  may,  it  is  thought,  be  satisfactorily  explained  by 
atmospheric  or  meteorological  peculiarities;  so  that  the  upheaval  of  this  ridge,  notwith- 
standing those  differences,  was  probably  contemporaneous  with  that  of  the  Bocky  moun- / 
ta^ns,  or  at  least  at  no  earlier  period.  Whether  this  be  so  or  not,  it  is  certain  that  the  Cas- 
cade range  bas  undergone  much  more  recent  convulsions ;  and,  indeed,  of  the  n 
vents  standing  along  the  summit  line,  some  might  be  properly  classed,  at  present,  si 

Between  the  Cascade  anti  Hocky  niountain  chains,  the  country  is  compose ' 
platpaiix,  interspersed  with  numerous  unconnected  mountain  ridges,  of  recent  volcanic  oiigin. 
Some  of  these  are  covered  with  immense  forests,  while  others  are  merely  sterile  masses  of 


noot^le 
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tvappean  rocts,  piled  togptheT  in  rugged  beaps  hy  the  elevatory  force  of  internal  fires.  By 
acme  of  llieae  less  noted  elevations  and  by  spurs  projecting  from  the  two  main  ranaea,  tbe 
broad  table  lands  above  mentioned  are  divided  into  tliree  distinct  valleys,  or  rather  ^asius  ; 
namely : 

The  Utah  basin,  cpntring  at  Great  Salt  Inke,  but  having  many  undulations  forming 
minor  geosT^phical  centres,  to  which  its  rivers  flow  and  disappear  in  the  Bandy  plains,  or 
dischai^  their  currents  into  inland  lakes.    This  basin  has  no  outlet  to  tbe  sea. 

The  Elamath  basin,  lying  to  tbe  northwest  of  the  Utah,  and  dr^ed  by  the  Klamatb 
rivft',  runnine  to  the  Parafic  ocean,  and  the  river  Des  Chutes,  emptying  into  the  Columbia. 
'  Tbe  Colnmbia  River  basin  extends  over  a  vast  area  of  country,  including  all  that  portion 
of  Oregon  lying  east  of  the  Cascade  mountains,  and  known  as  easlern  Oregon,  except  the 
small  surface  occupied  by  the  Klamath,  a  part  of  wbich  is  in  California,  and  an  almost 
equally  small  portion  of  the  Utah  basin,  which  lies  piintipally  in  Utah  Territory. 

Eastern  Oregon,  besides  containing  several  large  lakes,  is  traversed  by  namerons  rivers, 
but  none  are  navigable  except  the  Columbia  and  the  Snake  or  Lewis  river ;  wbich  two 
streams,  however,  afford  facilities  for  steamboat  travel  from  the  ocean,  across  the  whole 
extent  of  the  State  in  its  greater  dimension,  from  west  to  east. 

That  portion  of  the  State  lying  west  of  the  Cascade  mountains  is  divided  into  three  prin- 
cipal valleys,  the  Willamette,  the  Umpqua,  and  Rogue  liver,  drained  by  the  rivers  bearing 
th^e  respective  nameg.  This  country  is  quite  difierent  from  eastern  Oregon  in  respect  toits 
physical  geography,  geologyi  and  climate. 

Although  the  general  character  of  this  region  is  indicative  of  its  having  had  formerly  a 
volcanic  origin,  still  there  is  found  here  a  lai^  proportion  of  sedimentary  rrcks,  especially 
sandstone  and  a  sort  of  conglomerate  of  highly  silicious  composition,  which  often  contains 
shells  and  other  indications  of  its  sedlmentaiy  formation.  In  the  Willamette  vallrr  ibis 
feature  is  chiefly  observed  on  the  western  side  of  the  river ;  and  in  the  Umpqua  and  Rogue 
River  valleys  it  becomes  more  marlied  on  approaching,  tbe  sea-coast.  Shales  and  a  sort  of 
arenaceous  limestone,  irreducable  by  the  ordinary  process  of  heating  and  slaking,  also 
abound  !n  many  places.  The  country  here  is  of  a  much  less  tniHaral  character  than  that 
east  of  tbe  Cascade  mountains,  or  even  than  [hose  mountains  themselves.  Kotwithstauding 
the  evidences  of  volcanic  origin  common  to  all  the  western  coast  of  America,  and  of  which 
tills  region  presents  many,  the  rocks  here,  and  especially  on  the  Coast  mountains,  are  often 
fonnd  regularly  stratified,  and  in  some  instances  their  paralleEsm  remains  undisturbed  for 
considerable  distances. 

Tbe  geological  basis  of  the  Coast  mountains  is  sandstone,  Scoria«eous  and  trappean 
masses  occur  in  the  more  volcanic  localities.  At  the  intersection  of  these  mountains  by  the 
Umpqua  river,  sandstone  prevwla,  and  the  strata  remain  uninterrupted,  except  at  long 
intervals. 

Numerous  bays  and  estuaiies  of  different  magnitudes  intersect  the  shore  along  the  western 
border  of  the  State,  and  several  streams  having  their  sources  in  the  Coast  mountains  flow 
into  the  ocean  through  small  valleys  of  great  fertility  and  beauty. 

Climate. —Eastern  Oregon  possesses  a  climate  much  resembling  that  of  the  Upper  Mis- 
sissippi valley,  but  not  so  cold.  It  is  dry  and  open ;  usually  somewhat  bleak,  owing  to  the 
lai^e  proportion  of  prairie  land,  but  seldom  bitter  cold,  flio  mercury  rarely  falling  below 
zero  in  the  extreme  of  winter.  Last  winter,  however,  it  was  ei^ceedlngly  cold  in  this  re^on ; 
but  that  was  a  winter  unexampled  in  severity  everywhere  in  the  Paciiic  States. 

Spring  in  eastern  Oregon  is  fine,  early,  and  open.  Summer  is  hot  and  genfrally  dry, 
with  cool  nights.  Variations  of  temperature,  corresponding  with  differences  of  altitude,  are 
observed,  sometimes  amounting  to  several  degrees   at  places  only  a  few  leagues  apart. 


Autumn,  frosts  begin  gome  time  in  October,  but  it  does  not  oecome  wintry  till  very  late.  Lit- 
tle rain  or  snow  f^ls  except  in  the  mountains.  Eastern  Oiegon  is  exposed  to  an  almost  con- 
tinuous breeze  which  sometimes  swells  into  quite  a  gale,  but  storms  never  occur.  The  wind 
in  summer  is  from  the  southwest. 

Western  Oregon  has  a  moist,  mild,  and  peculiarly  uniform  cliniate.  Except  in  rare  cases 
the  wipter  is  not  cold  nor  the  summer  hot  more  than  two  or  three  days  in  succession,  and 
extreme  heat  or  cold  never  occurs. 

It  is  rarely  necessary  to  food  stock  for  more  than  a  fortnight,  and  frequently  not  at  all 
during  the  whole  year. 

The  amount  of  r»dn  which  falls  in  ibis  part  of  the  State  during  the  rainy  season  has  been 
great^  exaggerated,  as  will  be  seen  by  reference  to  the  annexed  tables,  which  exhibit  more 
specifically  tbe  eiimatical  peculiarities  of  the  State.' 

Observations  taken  in  several  other  States  aieinsortedinsomeof  the  tables  ftir  the  purpose 
of  making  comparisons.  The  first  table  is  compiled  chiefly  fiom  the  Smithsonian  report; 
the  rest  are  from  various  reliable  sources. 
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The  only  pointinesste™  Oregon  whoso  tempeTatnre  is  exhibited  in  this  fable  is  theDallea, 
w'uich,  Bittiated  aa  it  is,  immediately  at  tbo  base  of  the  Cascade  monntains.  does  not  (airty 
represent  tlic  temperature  of  the  extensive  vaiiejs  further  cast,  which  constitute  the  ajjiienl- 
tiual  region  of  tluit  conntry.  The  summer,  in  most  of  those  valleys  as  well  as  on  the  table 
lands,  is  much  warmei'  tliaa  at  the  Dalles.  The  winter  lemperatare,  it  will  be  observed,  is 
much  higher  than  that  of  other  States  in  the  same  latitude,  while  that  of  the  spring  is  nearly 
the  same,  and  the  summer  not  quita  &o  high. 


Month. 

A 

Oris,  Oregon. 
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Peoria,  IJI. 
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" 
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In  1846-''I7,  Hugh  Burns,  ej 

appears  there  were  lour  days  of _ 

Jiiuuary,  and  two  in  February,  making  only  J9  iu  the  four  months  of  the  lainy 
During  the  same  time  there  were  66  entirely  cleat  days,  via  :  13  in  November,  17  in  Decem- 
ber, 16  in  Jajiuary,  and  21  in  FebniaiT.  From  the  first  of  November,  1845,  to  the  first  of 
March,  1S^6,  there  wore  30  rainy  and  40  clear  days ;  the  rest  were  yariable. 
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Tadle  III, — Sknvyiag  the  aiaount  in  inches,  at  Astoria,  Ortso^i  "nd  Peoria,  ML,  r&speciivehj. 
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From  this  table  it  would  appear  that  the  amount  of  rain 
ble  that  at  Peoria;  the  one  in  a  country  where  the  only  w 
the  other  in  a  country  distinguished  for  its  cold  and  dry  n 

Soil  and  extent  op  Agricultural  Lands.— The  two  natural  tiiviaiona  of  Oregon  dif- 
fer in  respect  to  the  quality  of  their  soil  as  well  as  in  climate.  The  plateaus  of  eastern 
Oreean  have  »  moderateiy  rich  eoil  whose  chief  component  is  silicia,  aiid  containing  bat  a 
small  amount  of  vegetable  matter.  Little  effort  has  been  made  to  test  :ts  capabilities  for 
^iriealtnrftl  purpose  unUI  very  recently.  The  experiment,  so  far  as  ttie3,  has  proved  exceed- 
ingly gratifying,  and  many  peraone  tnaint^n  that  tliese  uplands  are  destined  to  he  the  first 
groin  lands  in  the  State.  But  the  natarat  adaptation  of  these  immense  tracts  is  to  grazing, 
cattle  herding,  and  bncaltc  pursuits.  Rolling  prairies  and  level  ptpins  of  almost  illimitable 
extent  stretch  out  from  the  foot  of  the  Cascade  mountains  almost  to  the  eastern  border  of  the 
Slate,  and  are  covered  with  luxuriant  bunch  grass,  (/esluca, )  affording  an  inexhaustible  pas- 
tuie  for  any  amount  of  stock.  This  grows  in  large  tufts  not  joined  together  by  their  Sbrous 
roots,  as  is  the  case  with  most  other  grasses.  It  grows  to  different  heights,  from  six  to  18 
inches,  according  to  the  quality  of  the  soil.  .In  nutritive  properties  it  is  not  excelled  by  any 
oroas  known.  Attaining  its  full  growth  about  the  time  the  diy  season  commences,  it  cures 
into  a  fine,  flavoious  bay,  which,  owing  to  the  absence  of  dew  in  this  region  in  the  summer, 
remuns  excellent  until  the  autumn  rains  come,  when  tbe  whole  coantry  is  ^ain  covered 
with  gieen  grass. 

Mountain  streams,  having  their  sources  jo  the  mountain  chains, 
flowing  through  valleys  and  rondes  of  various  dimensions  and  an 
leys  of  the  Bes  Chutes  and  its  tributaries  are  all  that  have  beenexte 

and  they  have  yielded  very  large  crops.  Vegetables  of  nearly  all  varieties  yield  almost  fab. 
ulous  crops.  Indian  com  does  as  well  in  eastern  Oregon  as  in  any  State  in  the  Union,  and 
m  Ijecome  a  staple  production.   Fruit  promises  finely.   This  is  thought  to  be  as  good 


sect  these  table  lands 
^  fertility.  The  val- 
\y  tested  with  cereals, 


:Bt  of  the  Cascade  monutains,  so  jnstty  denominated  t 


a  but  country  ai 
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Its  hot  summers  admirably  adapt  eastern  Oregon  to  the  culture  of  sorghnm  or  Chinese 
sugar-cane  ;  and  saffident  trial  has  been  made  to  warrant  the  assertion  that  tbis  plant  can  be 
produced  here  as  successfully  as  in  any  of  the  northweslem  States.  Judge  Langhlin,  of 
Wasco  county,  who  has  paid  some  attenlion  to  the  cultivation  of  this  plant,  in  a  published 
letter  of  his  dated  January  J3,  ](J6J,  says:  "  I  have  cultivated  some  (sorghum)  the  past  two 
years,  and  find  it  grows  remnrkably  well.  *  *  It  will  produce  double  as  much  food  as 
anything  (else)  I  can  raise  on  the  same  amount  of  land.  '  *  Mr.  Phelps,  of  thisconnty, 
has  made  some  very  nice  sirup,  aud  intends  cultivating  ft  crop  for  that  purpose  next  season." 

The  cost  of  making  this  simp  will  not  exceed  50  cents  per  gallon.  Its  market  value  can- 
not be  less  than  one  dollar  per  gallon  throughout  thecouiitry,,and  two  or  three  times  as  great 
in  the  mines.  Planted  in  April  the  sugav-caiie  matiwes  well,  and  yields  a  large  percent,  of 
saccharine  Jnioe.  A  farmer,  who  would  give  his  entire  attention  to  cultivating  sorghum  and 
manufacturing  sirap  in  eastern  Oregon,  eonld  not  fail  of  amassing  a  large  amount  of  money 
in  a  very  short  space  of  time.  The  extent  of  these  valley  lands  is  not  definitely  known,  as 
no  official  survey  has  erer  been  made  of  the  region  in  which  they  lie,  excepting  compara- 
tively small  bodies  in  the  vicinity  of  the  Des  Chutes.  This  stream,  the  largest  affluent  of  the 
Colnmbia  in  Oregon  east  of  the  Cascade  mountains,  flows  through  a  valley  large  enough  to 
maintain  a  population  of  many  thousand  persons.  It  has  already  some  considerable  settle- 
ments, mostly  composed  of  stock  rtusers. 

John  Day  river  waters  a  valley  much  larger  than  that  of  the  Dos  Chutes,  aud  of  equal  fer- 
Ulity.   It  is  unsettled,  and  offers  great  inducements  to  farmers  desiring  homes  near  the  mines, 
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where  mfirltet  mill  always  be  ready,  aoil  produc 
miles  east  of  the  Dos  ChulBS  and  has  the  sam 
Columbia. 

Powder  liver  rons  throuffli  the  largest  valley  in  eastern  Oregon,  and  probably  equal  to 
any  other  in  the  eieellent  quality  of  its  gull.  Emij^aQts  from  the  east  are  fast  setthng  itp 
this  valley,  and  the  prospect  is  that  it  will  eoon  contain  a  large  popniation.  No  settlomtnts 
were  made  on  Powder  river  previous  to  the  discovery  of  the  gold  minoa  on  its  head  waters 
but  it  is  stated  that  a  large  number  of  the  emigrants  of  this  season  have  already  selected  their 
future  homes  there,  and  expect  soon  to  be  surrounded  by  an  industrious  and  thriving  com- 
munity, and  enjoying  all  the  amenides  of  civilization. 

Iturnt  river  has  ila  course  throogh  a  broken  region,  very  fertile,  but  better  adapted  to  graz- 
ing than  to  Bgricnlture.  This  stream  is  southeast  from  Powder  rlvor,  and  having  the  same 
general  direction,  Sows  northeast  into  Snake  riveT. 

East  of  Burnt  river  the  country  is  exceedingly  uninviting.  What  valleys  there  are  are 
small  and  frequently  nnproductive.  The  tand,  impregnated  with  alkalies,  has  scarcely  any 
vegetation  growing  upon  it  except  art«mesia,  or  sage.  Grass  is  scarce  and  of  poor  quality, 
even  along  the  streams.  Of  bis  entering  the  Burnt  river  country  from  this  inhospittiblo 
waste,  in  bis  ofiiclal  explorations,  General  Fremont  says  he  now  came  into  "  a  mountainous 
region  where  the  soil  is  good,  and  in  which  the  face  of  the  country  is  covered  with  nntritive 
grasses  and  dense  forests ;  taud  embracing  many  varieties  of  trees  peculiar  to  the  country, 
und  OD  which  the  timber  exhibits  a  luxuriance  o(  growth  nnhnowu  to  the  eastern  part  of  the 
continent  ivnd  to  Europe.  This  monntaiuous  region,"  he  continues,  "connects  itself  in  the 
southward  and  westward  with  the  elevated  country  belonging  to  the  Cascade  or  California 
Tunge,  and  forms  the  eastern  limit  of  the  fertile  and  timber^  lands  along  the  desert  and 
mouatainous  region  included  within  the  great  (Utah)  basin." 

The  Grande  Eonde,  lyiog  a  few  leagaes  north  of  the  Powder  Elver  valley,  is  a  beautifijl 
circular  valley  some  30  or  30  milesin  diameter,  watered  by  a  stream  bearing  the  same  name. 
Surrounded  by  high  hills  or  spurs  of  the  Blue  moontains,  its  amphitheatrical  form,  leiieving 
its  smooth,  grassy  surface,  intersected  by  a  bold  stream  fringed  on  either  margin  with  small 
trees,  renders  it  sufEciently  charming,  to  say  nothing  of  tne  fertility  of  its  soil,  which  is 
unsurpassed.  Settleuieols  are  being  made  in  this  valley,  also,  by  the  emigrants  who  hove 
come  over  the  plains,  but  it  will  not  all  be  occupied  this  season. 

The  following  analysis  of  the  soil  in  Powder  River  and  Grande  Eonde  valleys  is  reported 
by  Fremont ; 
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The  Klamath  baain,  it  la  said,  contains  a  large  tract  of  good  agricultural  lands,  but  this 
may  be  questionable,  as  no  experiments  have  yet  been  made  to  test  its  qualities  for  farmioK 
purposes.  It  is  a  fine  grazing  district;  even  in  the  midst  of  December  it  has  been  found 
covered  with  fresh  and  luxuriant  gras^i.  The  Klamath  is  o,  magnificent  lalie,  possessing 
one  feature  in  particular,  which  lakes  do  not  ordinarily  have,  viz :  it  has  no  tcater  in  it.  It 
is  a  flict,  thouglt  not  generally  known,  that  this  lake  is  nothing  mora  than  a  broad  savannah, 
sometimes  covered  in  places  with  a  thin  sheet  of  water  for  a  brief  period,  but  novel:  entirely 
inundated,  and  capable  of  being  easily  drmned  and  reduced  to  cultivation. 

Goose  lake.  Lake  Abeit,  and  some  others  of  considerable  size,  lie  in  the  northern  part  of  the 
Utah  basin,  and  are  said  to  be  surrounded  by  large  tracts  fit  as  fine  agricultural  land  as  can 
be  found  in  the  Slate.  That  there  is  some  good  country  around  tliese  lakes,  is  cert»nly 
true;  but  enough  is  not  known  of  this  region  to  warrant  a  positive  statement  that  Ihey  are 

Kogue  Kiver  valley,  occupying  the  extreme  southern  portion  of  western  Oregon,  and 
exleuding  into  California  is  a  broken  eoutitr;^,  or  series  of  valleys,  separated  by  rolling 
highlands,  covered  in  some  places  with  dense  forests  of  fit  and  cedar,  and  iu  others  thimly 
timbered  with  oak.  and  finely  set  with  grass.  It  is  a  very  good  country  for  farming,  and  a 
superior  one  for  stock  raising.  Eogue  river  is  not  navigable  on  account  of  its  numerous 
cascades.  Like  all  the  western  poraon  of  the  State,  this  valley  is  well  watered  by  numerous 
mountain  streams,  wbick  are  sufficiently  large  to  afford  motive  power  for  running  any  amoniit 
of  machinery.  It  is  thinly  populated,  and  would  furnish  homes  for  an  indefinite  number  of 
immigranla.    Jacksonviiie, its  principnl  town,  is  a  place  of  some  importance  as  a  miaing|  I  , 
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Tlic  Umpqua  valley  is  a  beautifiil  comitry,  fli'ainedbj  tbeUmpqna  river,  a  stream  of  soma 
magnitiKte,  Bad  navigable  25  miles  from  its  woutli  for  ocean  vessels.  Ttis  fcrlile  valley 
cculains  1,000,000  of  acres.  It  is  principaUy  roliiiie  or  hilly  liuid,  the  face  of  the  coiiatry 
Id  many  places  forcibly  remirniiDg  one  of  the  rugged  difltiiets  of  Vermout,  or  the  cbarming 
stories  he  read  when  but  a  cbild  of  the  mountain  home  of  the  Swiss, 

Numerous  tributaries  of  the  Umpqna,  some  of  them  qnit*  large,  flow  through  the  valley, 
affording  excellent  water  privilegea.     Perhaps  no  country  is  more  convenient!  j  provided  with 

food  eoil,  good  timber,  aiid  good  water  than  the  Umpqua  valley.  Its  population  is  about 
,500,  leaving  ample  room  for  20,000  more,  allowing  160  acres  toench  family  of  four  persoDS. 
Bosebnrg  and  Winchester,  the  most  important  places  in  tbis  valley,  are  pleasant  villages. 

Bnt  the  most  imporlaot  agrjcultaral  district  inwestem  Oregon,  and  probably  in  the  whole 
State,  Is  the  Willamette  valley.  It  is  separated  from  the  Umpqna  by  the  Calapooja  moun- 
tains, a  densely  timberetl  belt,  having  an  altituiJe  of  about  5,000  feet,  and  eitenuing  from  the 
Cascade  to  the  Coast  range.  This  valley  is  drained  by  the  Willamette  river,  flowingnorih  into 
the  Columbia,  and  which  is  navigable  to  the  distance  of  130  mites  Irom  its  mouth,  direct 
measure,  with  only  a  single  obstruction,  the  falls  at  Oregon  City. 

No  person  can  survey  the  Willamette  valley  with  its  alternations  of  rich  meadow-like 
prairies,  undulations,  and  beautiful  streams,  witbout  feeling  that  be  beholds  the  most  delight- 
!ul  spot  in  America.  The  agricultural  country  lying  along  the  banks  of  the  Willamette, 
incluaes  an  area  nearly  equfd  to  that  of  the  entire  State  of  Connecticut,  with  a  combination 
of  advantages  inferior  to  no  other  section  of  the  United  States.  Mr.  Willia[tn  H.  Knight 
describes  this  valley  as  "  possessing  a  soil  of  unsurpassed  fertility,  a  mild  and  genial  climate, 
an  abundant  erowth  of  timber,  large  natural  pastures,  -where  stock  may  range  unsheltered 
the  year  round,  an  excellent  commercial  position,  superior  facilities  for  transportation,  and  a 
rapidly  increasing  population."  Tbis  is  stating  the  case  in  rather  too  strong  a  light,  and 
"'""i'™'  """"e  qualification  in  two  of  its  particulars.     The  popniation  of  the  WftiB-"""-" 


valley  has  not  increased  very  rapidly  for  some  years  past,  owing  to  causes  which  will  become 
maniiest  when  the  subject  of  commerce  is  discussed.  And  the  other  modification  proposed 
is,  tba£  we  sometimes  have  a  "cold  snap"  of  two  or  three  weeks  duration  in  the  winter,  and 
thie  last  winter  stJII  longer,  so  that  stock  may  not  '"range  unsheltered  the  year  round  "  every 
year,  and  should  not  be  forced  to  do  so  any  year,  as  the  continuous  rains  of  the  winter 
months  are  veiy  injnriona  to  all  kinds.of  domestic  animals.  Aside  from  this  slight  inaccu- 
racy, Mv.  Knight's  description  is  certainly  a  very  correct  one,  and  the  impulse  given  to  the 
Stale  by  the  recent  discovery  of  extensive  gold  fieliJs  on  the  eastern  border  ot  the  State,  cannot 
fcil  to  make  it  become  speedily  true  in.respect  io  the  increase  of  population. 

This  vallay'is  mostly  smooth  prairie  land,  largo  bodies  of  it  undnlatiug,  but  not  hilly, 
interspersed  at  intervals,  never  greater  than  a  few  miles,  oflen  much  loss,  with  streams  of  / 
various  sizes,  flowing  in  across  the  valley  from  the  mountains  on  either  side.    Banges  of 
low  hills,  covered  with  oak  timber,  are  common  throngbout  the  valley. 

Some  ofthe  largest  efSuents  of  the  Willamette,  as  the-Santiam,  Yamhill,  and  Tualatin,  are 
navigable  to  considerable  distances  info  the  interior;  while  there  is  scarcely *ne  which  does 
not  afford  aa  ample  volume  of  water  to  drive  any  desired  amount  of  machinejy  for  mlBing' 
and  manufacturing  purposes. 

The  Willamette,  in  common  with  all  this  region  of  the  Pacific  coast,  belongs  (o  the  tertiary 

Sieriod.  Shells  and  ligneous  petrifactions  are  nuroerous,  and  mammal  fossils  have  been 
ijnnd  in  various  places,  indicating  a  very  recent  formation.   _ 

The  soil  of  western  Oregon  maj  be  divided  into  fonr  general  classes,  viz ; 

1st.  A  brown  clay  loam,  of  good  quality,  thinly  timbered  with  oak,  producing  good  grass, 
and  affording  fine  stock  range.  It  is  found  chiefly  along  the  spurs  of  mountains  or  extended 
ranges  of  hills,  never  in  the  level  prairie. 

2d.  A  dark  or  black  porous  soil  formed  by  the  admixture  of  vegetable  mold  with  the 
clay  loam  just  described.  This  soil  occurs  oulyiu  the  valleys  close  by  or  between  the  moun- 
tains, and  is  unrivalled  in  productive  power.  Both  of  these  classes  are  thirsty,  and  suffer 
whenever  the  summer  drought  is  of  very  long  duration. 

3d.  A  grayish  calcareous  sandy  loam  of  exceedingly  fine  quality,  covered  with  a  thick 
turf  of  grass,  and  admirally  ads{)led  lo  the  cuttlvation  of  cereals,  ^ipeci ally  wheat,  oats,  and 
barley.  This  class  embraces  fwe-sisths  of  the  entire  valley,  including  most  of  the  prfUrie, 
and  much  of  the  oak-timbered  land.  It  is  little  affected  by  drought,  and  (hough  not  naturally 
porous,  ja  pulverized  with  great  lacillty,  and  is  exceedingly  mellow. 

4tb.  A  strictly  alluvial  soil,  lying  dong  the  immediate  banks  of  the  river,  and  composed 
of  sand,  vegetable  matter,  and  various  decomposed  earths,  washed  by  the  current  from  above. 
Most  of  this  claBsof  soil  is  overflowed  in  exlroortiiaary  freshets,  which,  however,  never  occur 
in  the  growing  season  of  the  year,  and  it  is  unexcelled  in  fertility. 

Many  small  and  very  rich  valleys  lie  along  the  seacoast,  and  will  doubtless  yet  become 
valuable.  Amon^  them  are  (be  Tillamook,  situated  on  a  bay  of  the  same  name,  the  Celels, 
the  Yaquina  on  Yaquina  bay  and  river,  the  Coquille  on  Coquille  river.  The  Coquiiie  and 
TilltimoOk  already  contain  settlements  of  some  magnitude. 

HsBBDRS. — rTherc  are  already  opened  four  portscf  entry  in  this  Stale.  The  roost  import- 
ant harbor  is  that  of  the  Columbia  river,  but  it  is  not  the  only  one  likely  ever  to  assume 
much  importance.     Umpqua  river.  Port  Orford,  and  the  Coquiiie  want  nothing  but  the  set- 
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tlement  of  the  rich  districts  eurrouQiling'  tticm  to  bring  tTiem  into  consideration  as  coomiercml 

Euicts,  while  vesaels  hnve  entered  several  others  and  found  good  haibors.  Yaquina  bay, 
rst  brought  to  notice  onl^  a  year  ago,  is  said  to  be  aa  excellent  harbor,  extending  30  milea 
into  the  coast,  and  easy  of  accees  from  thr  heart  of  the  Willamette  valley. 

Health. — It  woald  seem  inviduons  to  discriminate  in  fevor  of  any  portion  of  the  State 
of  Oregon  in  respect  to  its  salnbrity.  Everything  that  nature  couH  do  lo  tender  a  country 
'  perfectly  healthful  has  been  done  for  this  State.  The  mountain  air,  not  less  than  the  moun- 
tain Wttt«r,  has  a  vivifying  inflnenco ;  and  the  gentle  breezes  of  summer,  coming  fresh  from 
the  sea,  are  a  pleasant  and  effectual  preventive  against  all  the  violent  diseases  ordinsriiy  to 
be  I'eared  in  dry  and  snltty  regions. 

The  climnie  of  Oregon  is  thought  to  be  nnfovorable  to  the  health  of  persons  who  are  pre- 
disposed to  pulmonary  affections.  This  is  probably  true.  Notwithstanding  this  general 
opinion,  however,  ii  is  found  that  fewer  persona  die  hers  of  consumption,  in  proportion  to 
the  popolatioQ,  than  in  any  one  of  the  New  England  States.  And  it  is  certainly  beyond 
question,  that  in  every  other  respect,  there  is  no  other  State  in  the  Union  worthy  to  be  com- 
pared with  this  for  salubrity  of  climate. 

Persons  are  freqneully  met  with  here  who  had  been  unable  to  perform  any  labor  for  years 
before  leaving  the  east,  on  account  of  ill  health,  but  have  become  rugged  anil  strong  in  this 
country,  and  are  now  regularly  engt^d  in  their  callings  without  any  physical  inconvenience 
whatever.  , 

MiscELLAKEODS. — Some  peculiarities  and  special  adaptation  of  this  State  deserve  to  he 
more  particularly  noticed,  though  space  will  not  allow  this  to  be  done  at  length. 

Sheep. — A  very  intelligent  writer  of  New  England  calls  Oregon  a  "  mammoth  sheep  pas- 
fw^."  From  what  has  been  exhibited  of  its  soil,  climate,  and  mines,  it  will  be  perceived 
thut,  with  eqnal  propriety  and  no  greater  allowance  of  hyperbole,  it  might  be  denominated, 
also,  a  mammoth  grain  field  and  vegetable  garden,  and  a  mammoth  gold  placer.  Inacoantry 
eminently  fitted  hy  nature  for  so  many  branches  of  business  as  Oregon,  discrimination  in 
favor  of  any  one  particularly  will  seem  unwarranted,  not  to  say  unjust.  Bnt  certainly  if 
Oregon  has  a  specielil^,  it  is  her  pro-emioence  as  a  wool-growing  country  Until  very 
recently,  little  attention  has  been  paid  to  the  matter  of  sheep  raising,  but  it  is  now  becoming 
one  of  the  staple  interests  of  the  State.  Sheep  thrive  better  here  than  in  any  other  State. 
'  Disease  among  Ihein  is  exceedingly  rare.  They  increase  here  faster  than  in  the  east,  and 
the  wool  is  of  excellent  qnality.  Only  one  manufaclory  of  woollen  goods  is  yet  in  active 
operation.  This  is  located  at  Salem.  Another  is  in  course  of  construction  in  Linn  county. 
The  wool  clip  of  the  State,  in  1861,  amounted  to  444.000  pounds.  That  in  1862  (estimated 
W  Mr.  L.  E.  Pratt,  of  the  Willamette  Woollen  Manutacturing  Company)  is  344,000  pounds. 
The  difference  of  amount  ts  owing  chiefly  to  the  losses  of  last  winter.  The  average  price  of 
wiol,  in  itJ6l,  was  lb  cents  a  pound;  in  1832  it  is  20  cents.  In  respect  to  the  quality  of 
Oregon  wool,  Mr.  Pratt  says  "  there  is  no  inferior  wool  grown  ia  the  State."  when  tho 
eastern  papers  quote  the  price  of  "  Oregon  biirr  woi>!, "  they  mislead  dealers  to  thepr^udice 
of  this  Stale,  as  there  are  no  burrs  in  theconntry;  theyprooabtyrefer  to  wool  grown  in  Cali- 
fornia, and  are  imposed  npon  by  dealers  of  that  State. 

The  Willamette  VYoolleu  MannfacturingCompauytumoutannuaIly4,000  pairs  of  blankets. 
10,000  yards  flannels,  60,000  yards  clotbs  and  tweeds,  and  4,000  pounds  stocking  yam.   The 
cloths  are  worth,  on  an  average,  $1  Id^  per  yard  {  the  blankets,  |i8. 
The  expenses  of  the  factory  are  $56,000. 

Lumber.— Everything  has  been  done  which  nature  could  do  to  make  Oregon  to  the  Pacific 
■what  Mfune  is  to  the  Atlantic  coast.  The  best  of  timber,  with' unexampled  water,  privileges 
convenient  of  access  for  sea-going  vessels,  leaves  nothing  to  be  desired  in  this  respect  but 
enterprising  men  who  will  engage  in  the  business  of  supplying  foreign  markets. 

FlSHEUlES. — All  along  the  sea-coast  oyster  and  salmon  fisheries  might  be  made  highly 
profitable.  The  salmon  on  this  coast  are  not  only  more  abundant,  but  acknowledged  to  be 
of  mnch  better  quality  than  those  of  the  Atlantic.  01am  and  cod  fisheries  might  also  be 
established  along  the  coast. 

Bees,— The  introduction  of  bees  into  Oregon  is  of  very  recent  dale.  They  prosper  well, 
and  produce  alaree  amount  of  honey.  Three  years  since  a  hive  was  worth  |l60;  now  it  is 
worth  825. 

Fruit.— Reference  has  already  been  made  to  this,  but  something  a  little  more  specific  is 
required.  For  apples  and  pears  Oregon  is  unrivalled.  Chenries  thrive  passably  well. 
Peaches  do  not  generally  succeed  wall,  except  some  very  hardy  varieties,  .Plums  are  in  ^at 
abundance,  and  fairly  flavored.  Quinces  and  apricots  flourish.  Grapes  are  good,  especially 
early  variettes.  Shrub  frulls  generally  produce  exceedingly  well.  All  in  all,  Or^on  is  llier 
fruit  garden  of  America,  if  not  of  the  world. 
PciLSE  of  all  kinds,  like  cereals,  yield  lai^ly. 

Commerce.— From  the  geographical  position  and  internal  resources  already  shown,  it  does 
not  require  that  mnch  shoufd  be  said  of  its  commerce.  Certain  circumstances,  however, 
have  prevented  the  development  of  the  strength  of  the  State  in  thia  respect,  the  principal  of 
which  is  the  law  under  which  the  land  of  Oregon  is  held.  At  an  early  period  of  the  settle- 
ment of  the  couotrj',  a  law  was  piissed  by  Congress  donating  640  acres  of  land  to  each  man 
having  a  wife — or  rather  330  acres  ea«h  to  the  man  and  wife — and  320  acres  each  t«  single  r  ^ 
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tnen  settling  in  the  Tenitory,  The  reeinltof  this  large  donation  has  been  to  render  the  popu- 
lation of  the  Stale  ao  sparse  that  bU  interesls  of  the  oedy  social,  all  the  nerves  ol  civjlization 
and  pr»resa  have  been  complelely  paralyzed.  This  effect  baa  been  visible  more  id  conoeo- 
liou  with  the  commercia!  than  nith  any  other  branch  of  the  6i>dal  ecoDomj  of  the  8late, 
unless  it  be  the  edacatioual.  It  is  hop^,  however,  that  these  detrimental  consequences  of 
the  nation's  liberality  will  not'longer  continue  to  operate  aa  they  have  done  hitherto ;  since 
the  largeness  of  the  gift  has  reduced  a  great  majority  of  the  donees  to  such  a  eoDditlon  as 
compels  them  to  divide  their  large  tracts  of  land.  When  this  ia  done,  and  not  before,  Oregon 
will  begin  to  exhibit  that  degree  of  piosperity  for  which  Glod  has  given  her  such  ample  capa- 

ScHnoLS. — Oregon,  though  a  newcountiy,  ia  not  without  ita  school  syatem,  aod  the  people 
of  the  State  manifeat  an  interest  in  the  subject  of  edacatiou  which  cannot  fail  of  raising  the 
intelligence  and  refinement  of  Ibe  couatry  to  a  high  standard  as  soon  aa  the  population  is 
snfBcient,  Common  schools  are  kept  in  almost  er^y  neighborhood;  nnd  grade  schools  and 
academies  are  located  in  several  places.     Limits  of  space  foibid  more  specific statemeuts. 

CifUitCHBS. — Also  the  religioua  statistics  of  the  Slate  will  evidence  that  the  immigrant  to 
Or^onneed  not  IVar  that  he  is  coming  to  a  barbarous  or  half-civiliaed  land.  While  the  popu- 
latitm  of  the  State  is  only  about  60,0(10,  it  contains 

Dr.HBniiiiation.  Churches,     Members. 

Methodist 3:(  a,UH3 

Bi^Klat £9  1,073 

CoDgr^iiatiioualiat :.     10  i-27 

Moravian....'. - - , ,U0  700 

Befotmers,  (number  large,  but  not  sccnratiily  known.) 

CathoUc  — 8  10  000 

Thi!  Question. — It  may  now  bo  asked  where  and  on  what  terms  can  land  be  obtained  in 
, Oregon.  In  the  western  portion  of  the  State,  that  ia  in  the  Eogue  river,  Unipqua.  and  Wii- 
lamette  valleys,  the  best  land  is  occupied.  Farms  can  be  had,  however,  in  theaevalleya  for 
from  $0  to  $10  per  acre,  according  to  location.  There  is  ample  room,  and  settlement  is  invited. 
As  good  (%ricu!turul  luid  as  thcri:  is  in  the  world  call  be  bought  for  $8  per  acre  in  any  of 
these  districts. 

The  land  in.  eastern  Oregon  is,  for  tbe  most  part,  vacant.  Homes  may  be  obtained  by 
simply  occupying  them  under  the  provisions  of  the  homestead  law,  which  will  take  effect  on 
the  Ist  day  of  January,  1663,  or  by  the  provisions  of  the  pre-emption  law.  These  lands  are 
not  yet  suiToyed,  but  no  difficulty  need  be  apprehended  on  (his  acconnt.  The  immigrant 
Las  nothing  to  do  but  to  comply  with  the  conditions  under  which  he  takes,  and  his  tille  willbe 
secure  to  u  home  for  his  fami^  which  even  therapncity  of  pitiless  creditors  cannot  wrest  from 
them,  and  which  in  return  for  moderate  industry  will  enable  bim  always  to  have  enough  aud 
to  spare  of  the  good  things  of  iJiis  world; 
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MINERAL  EESOUHCES. 

The  tninei-al  resoarcDs  of  Oregon,  thougli  not  so  tliorongWy  prospected  aa 
those  of  ac|ja«ent  States  and  Tei'ritoi-ies,  are  both  extensive  and  valuablo,  and 
will  no  doubt  at  some  fatnre  time  foim  a  prominent  source  of  wealth. 

PIac«r  mining  has  been  caiiied  on  extensively  and  profltably  in  the  southern 
counties  since  186S,  and  the  mines  of  John  Day  and  Powdei'  river  have  yielded 
several  millionB  of  doUsas  ance  their  discovery  in  1860.  The  annual  product 
of  these  mines,  until  within  the  last  two  yeai-s,  has  l>een  from  $1,500,000  to 
82,000,000.  In  common  with  the  surface  deposits  of  elsewhere,  there  is  a  gimlual 
diminution  as  the  pincers  become  eXhauBted.  KeW  discoveries,  however,  are 
being  continually  made.   ' 

WiLtow  Ceekk  Motes.— a  writer  in  the  Oregonian  thus  describes  the  mines 
in  the  Willow  creek  countrv,  a  region,  which  has  attracted  considerable  attention 
of  late; 

Willow  creek  Is  a  branch  of  the  Malheur,  having  its  source  near  the  head  of  John  Day's 
river,  and,  (lowing  near  100  miles  in  an  easterly  direction,  discharges  its  waters  into  the 
Malhellr  about  15  miles  above  ila  Junction  with  Snake  river.  Although  a  long  stream, 
■Willow  creek,  owing  tolhe  nature  of  the  country  through  which  it  flows,  much  of  it  being 
'  '     ir  hill  country,  destitute  of  timber,  receives  but  few  tribniaiies,  aii.d  those 


WEST  OP  THE  KOCKY  MODNTAIKS.  "591 


le  south  sitle  of  Snake  river,  between  Farewell  Bend  and  old  Fort;  Hall. 

TLe  miues  on  the  tributarieB  of  Willow  creek  were,  I  believe,  first  diaeorered  in  1863,  nl 
nbat  ia  koowii  as  Monnon  or  Humboldt  basin,  nearl;  at  the  same  time,  by  one  party  from 
Salt  lake  and  another  from  the  Humboldt  mining  region  in  Nevada.  This  ia  a  small  but 
rich  camp,  and  only  lacks  plenty  of  water  to  render  it  one  of  the  ridiest  in  the  upper  coun- 
try. But  water  it  can  never  have  from  any  outside  sonrce,  as  the  basin  is  higher  than  the 
source  of  any  of  the  streams  around  it,  so  that  the  miners  in  tliat  locality  nill  haie  to  be 
content  with  the  scanty  supply  Shey  now  have  for  three  or  four  months  in  the  year. 

But  what  are  known  as  the  Willow  <»eek  minea  ai-e  situated  on  the  south  slope  of  the 
divide,  between  the  waters  of  Willow  creek  and  Burnt  river,  and  are  now  divided  into 
Shasta,  Easlon,  and  Willow  Creek  districts. 

Shasta  distyjct  comprioes  Shasta  creek,  Rich  creek,  Cottonwood  creek,  Qnartz  gulch,  and 
man^  others.  Mining  has  been  carried  on  to  some  extent  on  Shasta  creek  for-  several  years, 
but  It  was  not  until  last  summer  that  the  district  was  prospected, to  any  extent,  or  assumed 
any  importance  as  a  mining  camp,  or  became  known  as  sacb  ontfide  of  its'  immediate 
vicinity.  Since  then  greatlj^  exaggerated  Tepoits  have  gained  circulation  in  Idaho,  Oregon, 
California,  &,c..  as  to  tbe  richness  and  extent  of  the  mines.  In  most  of  the  creeks  and 
gulches  in  Shasta  district  good  prospects  hare  been  obtained  of  rather  coarse  gold,  mostly 
on  the  bed  rock,  which  is  usually  of  slate,  and  generally  from  10  to  25  feet  below  the  surface. 
Shasta,  like  most  of  mining  districts,  coutains  an  embryo  town  which  r^oices  hi  the  name 
of  El  Dorado  City,  indifferently  supplied  with  everything  but  whiskey, 

Easten  district  was  organized  last  summer,  and  is  situate  east  of  and  joinins  Shasta  dis- 
trict. It  contains  a  hirgo  number  of  gulches,  some  of  which  were  worked  during  last  sum- 
mer, paying  very  well.  Good  prospects  have  been  obtained  in  many  others,  and  if  watta 
were  plenty  it  would  be  a  lively  camp  nest  season,  and  continue  so  for  two  or  three  years. 
In  these  distiicis  the  gold  is  finer  than  in  Shasta  district,  and  the  beil  rock  (if  rock  it  can  be 
called)  is  a  kind  of  cement  of  clay  and  gravel. 

Willow  Creek  district  has  recently  oi^nized,  and  comprises  the  lower  part  of  Mormon 
Basin  creek  and  a  nnmber  of  gulcbes  east  of  it,  but  gold  in  paying  quantities  has  only  been 
found  in  one  of  them.  This  district  is  immediately  east  of  Easton  distiict,  and  the  mines 
are  of  the  same  character.  These  districts  are  all  on  the  north  side  of  Willow  creek,  and 
are  comprised  in  a  space  of  about  IS  miles  in  length  and  but  little  over  one  in  width. 

Water  is  very  scarce  in  all  the  miues  in  this  vicinity.  Dnring  the  spring  the  iiwltina; 
snow  furnishes  a  good  many  galches  with  water  for  two  or  three  months.  After  that  is 
g-one,  all  the  natural  water  in  Shasta  district  would  not  amount  to  more  lhai>  one  sluice  head 
in  Easton  district,  including  the  water  in  Mormon  basin  creek,  about  two,  in  Willow  Creek 
disti'ict  about  one.  And  in  speaking  of  creeks  in  those  districts  the  reader  must  bear  in 
mind  that  all  tbe  gulches  in  which  water  flows  duiiug  summer  (no  matter  how  small  the 
quantity)  is  called  a  creek.  Most  of  the  galches  are  dry  during  the  fall  and  wiuler,  and  a 
prospector  frequently  has  to  carry  dirt  one-balf  mile  or  more  to  find  water  to  wash  it. 
Another  great  inconvenience  here  is  tbe  scarcity  of  timber,  it  being  on  the  roountMns  and 
in  canons  lemote  trom  tbe  mines.  Lumber  for  mining  and  building  purposes  has  to  be 
hauled  from  8  to  16  miles,  and  fire-wood  from  two  to  five  miles,  the  former  costing  about  $70 
per  1,000  feet,  and  die  latter  from  f  12  to  $>14  per  cord. 

The  climate  here  is  similar  to  that  of  the  Grande  Ronde  and  Powder  River  valleys,  tlie 
amount  of  snow  falling  being  much  less  than  in  the  mining  regions  of  Idaho.  Yet  the 
winters  are  very  cold.  The  past  two  weeks  have  boon  about  as  cold  as  any  weather  I  ever 
saw  during  several  years'  residence  in  tbe  mountains.  Tbe  snow  la  now  about  10  inches 
deep  in  ttio  mines,  and  perhaps  tno  feet  deep  on  the  divide  between  Willow  creek  and  Burnt 

There  is  much  good  agricultural  land  along  Willow  creek,  Burnt  river,  and  other  streams 
in  this  vicinity,  upon  which  abundant  supplies  could  bo  raised  for  all  this  part  of  Oregon, 
Knless  the  crickets,  which  seem  to  be  otie  of  the  natural  productions  of  the  country,  should 
claim  loo  hirge  a  percentage  of  the  crop. 

Several  different  ditches  have  been  talked  of  for  biincing  water  from  Willow  creek  and 
Burnt  river  for  mining  purposes,  which  would  supply  Shasta  district  and  subsequently  dis- 
tricts east  of  that,  onlj  one  of  which  has  been  prosecuted  to  any  extent ;  that  being  the 
ditch  of  Carter,  Packwood  &  Company,  which  ;s  one  of  Imge  extent,  and  will,  when  com- 
pleted, supply  a  large  extent  of  mining  ground  with  water  and  give  employment  to  many 
men.  But  unfortunately  there  is  little  probability  of  its  completion  in  time  to  do  any  good 
next  summer ;  so  that  many  owning  claims  will  have  to  wait  another  year  before  they  can 
work  them  to  any  extent,  as  the  mines  are  of  such  a  nature  that  they  can  only  be  workcMl 
by  the  bydraulio  or  ground  sluice,  which  requires  a  large  amount  of  water. 

There  is  a  large  extent  of  unprospeoted  country  in  this  part  of  Oregon,  in  much  of  which 
it  is  probable  gold  may  be  found.  Were  the  facilities  better  Ibr  working  the  mines,  this 
would  soon  be  a  populous  portion  of  the^t^e,  but  much  of  the  country  is  destitute  of  timber 

T^re  is  but  little  to  induce  men  to  come  here  at  present,  but  if  any.do  c< 
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ani  California,  they  liad  best  not  come  liefove  the  first  of  May,  na  before  that  time  the  wealiel 
will  be  Ktormy  and  qusettlod,  and  tht?y  will  find  it  rougli  camping-  out  in  a  country  where 
even  sage  brush  for  fuel  ia  not  very  plenty. 

There  nre  a  few  stores  in  the  country,  at  Clark's  creek,  Mormon  Basin,  and  olier  campe, 
hut  they  are  poorly  furnished  with  mining  tools,  clothing,  grocerieB,  find  in  fact  everything 
hut  whiskey,  and  other  beverages  of  like  nature,  which  are  supposed  to  be  necessary  in  a 
country  where  water  la  not  very  plenty.  Our  ceareat  post  ofBee  is  at  Bspreas,  nearly  20 
miles.  We  get  our  mail  matter  from  there  or  from  Auburn,  which  is  upwards  of  35  miles 
dixtant.  A  mail  roote  which  woald  accommodate  Ciaik'a  Creek,  Mormon  Basin,  and  the 
Willow  mines  is  very  neceHsary,  and  should  receive  the  attention  of  our  postal  authorities. 

QuAETZ  Lodes. — -KumerouH  gold-bearing  quarts  lodea  have  been  discovered 
in  various  parts  of  the  State,  but  none  of  them  have  been  developed  to  any 
great  extent-  East  of  Eugene  City,  near  the  McKenzie  river,  (north  braiich 
of  the  Willamette,)  some  excellent  lodea  have  been  prospected,  one  of  which 
extends  north  to  Sanliam  and  south  across  the  head  branches  of  the  middle  fork 
of  the  Willamette,  Coast  Fork,  North  and  South  Umpqua,  &o.  The  Blue 
mountains,  in  the  vicinity  of  Cafion  City,  John  Day's  river,  abound  in  quartz 
which  the  miners  think  will  pay,  bnt  au  thei'e  are  placer  mines  in  the  vicinity, 
and  a  lack  of  capital  to  erect  the  necessary  milfs,  they  liave  not  yet  been  worked 
to  any  eondderable  extent,     A  writer  in  one  of  the  Oregon  papcra  says : 

The  discoveries  mode  in  Auburn  district,  near  the  western  line  of  Bilker  county,  are 
known  to  be  rich,  but,  as  is  usual,  the  discoverers  are  poor  and  unable  to  pitrcbase  and  erect 
suitable  mills  for  reducing  their  rock,  and,  therefore,  must  be  content  with  simply  Working 
out  the  assessments  required  by  law  to  hold  them.  Infact,  in  no  less  than  five  districts  in  the 
county,  quarlii  is  known  to  exist  in  paying  quantities,  but  will  not  be  worked,  perha}^,  for 
years  to  come— until  labor  is  eieaper  and  the  cost  of  machinery  is  correspondingly  cheaper, 
and  the  placer  mines  are  more  (horoug-hly  worked.  The  fact  is  that  wherever  placer  mmes 
will  daily  eihibit  to  the  Jabowr  the  truits  of  bis  toil,  at  bat  little  outlay,  he  is  hard  to  he 
persiuidwi  to  invest  time  and  labor  and  capltral  in  the  businesa  of  quartz  cruEhing. 

Outside  of  our  county,  too,  there  are  known  to  be  rich  quarts  mmea,  occupying  about  the 
same  practical  position  that  ours  does.  The  quart);  of  Elk  creek.  Granite  creek,  and  Canon 
City,  iQ  Graot  county,  together  with  taoso  of  Eagle  creek,  m  Union  county,  are  destined  to 
attiact  attention  before  lone;. 

The  Ieon  Interest. — By  far  t!ie  most  impoi-tant  mineral  resource  yet  dis- 
covewd  in  Oregon  is  the  vast  deposit  of  iroa  known  to  exist  between  the  Willa- 
mette river  above  Portland  and  the  Columbia,  at  St.  Helen.  Of  the  entire 
extent  of  this  valuable  deposit  there  is  as  yet  but  little  knowledge,  but  it  has 
been  traced  for  a  distance  of  at  least  25  miles,  and  is  beyond  donbt  mexhavistible. 
A  desoription  of  the  geolo^cal  formation  in  which  this  h-on  is  found;  with  some 
observations  on  the  chai-aotor  of  the  ore,  cost  of  manufactare,  &o.,  and  of  iron 
ores  generally  on  the  Paoifio  coast,  will  be  found  in  the  ai-ticle  on  miscellaneous 
mineral  resources.*  The  following  detailed  deseiiption  of  the  iron  works  at 
Oswego  is  Iroai  the  Oregonian,  a  newspaper  published  at  Portland ; 

It  is  cause  for  sincere  r^oioicg  that  the  efforts  of  the  entei^risiiig  company  which  has  under- 
taken tbe  development  of  this  most  important  resource  of  our  State  are  now  almost  sure  to 
be  rewarded  with  complete  success.  It  would  be  difBcult  to  name  an  interest  on  this  coaat 
which  may  aHeoi  the  general  prosperity  more  directly  and  permanently  than  the  succesaful 
working  of  oar  iron  mines.  It  is  not  so  much  that  the  proprietors  may  make  money  out.of 
them,  hut  it  is  that  some  of  the  chief  courses  of  trade  ana  manufactures  will  be  turned  in 
entirely  new  channels.  These  works,  if  present  prospects  are  hereafter  realized,  will  be  able 
to  supply  the  greater  part  of  the  demand  of  the  whole  coaat  for  raw  iron.  This  alone  ia  a 
vast  interest;  but  when  we  take  into  consideration  that  iron-rolling  mills  and  manufacturing 
eatnblishments  of  various  kinds  will  surely  follow  tbe  success  of  thia  pioneer  effort,  the  intereat 
which  the  whole  coustry  has  in  it  is  immense — entirely  beyond  flio  possibility  of  present 
conception.  In  view  of  this,  we  shall  certainly  not  be  censured  if  we  devote  to  the  variotis 
matters  connected  with  theae  H'orka  the  greater  part  of  our  column  to-day. 

Oegakization  OF  THE  Company.— The  "Oregon  Iron  Company,"  was  incorporated  by 
signing  and  filing  articles  in  the  offices  of  tbe  county  clerk  of  this  county,  and  of  the  secre- 
tary of  Slate,  on  the  24th  dy  of  Pebruary,  1865.  The  incorporators  were  H.  D.  Green,  W. 
S.Ladd,  and  John  Green,  The  capital  stock  was  fixed  at  ^00,000.  The  stock  was  soon 
taken,  the  number  of  slackholders  being  30,  including  many  of  our  most  si^^ioua  and 
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enereietic  business  men.  On  the  13tli  of  May  following,  the  elockliolders  held  their  first 
meetine,  and  organiaed  uudet  the  provisions  of  the  statute  by  electing  a  board  of  directors, 
consisting  of  W.  B.  Ladd,  H.  C.  Leonard,  Join  Green,  T.  A.  Davis,  P.  C.  Schuyler,  H.  D. 
Green,  and  Henry  Failiug.  At  a  siibse<ivient  meeting  of  tbe  directflra,  W.  8.  Ladd  was 
(chosen  preaident;  H.  C.Ceonard,  vice-president,  and  H.  D.  Green,  Becretary.  Mr.P.G. 
Scbuyler  is  at  present  acting  secretajy. 

Cost  op  the  Works. — Thus  far  the  sum  of  all  the  assessments  Jevied  on  tbe  stock  is 
only  27  per  cent,,  all  of  which  has  been  paid  in  with  the  exception  of  (t  1,000,  delinquent 
bj  three  of  the  stockholders.  The  expenditures  for  building,  opening  tbe  miaes,  construct- 
ing mscbinery,  and  stocking  witb  material,  was,  up  to  the  1st  of  August,  between  $IS4,00D 
and  $lii5,000.  Since  that  date  there  bave  been,  of  course,  some  fuither  expanflitnres,  which 
can,  at  present,  only  be  estimated ;  but  (he  total  amount  is  probably  within  |126,<0ll0. 

Magnitude  op  the  Works. — Tbe  co-npany  haTiog  prospected  tbe  luine,  wbich  is  about 
two  and  half  milea  from  the  present  villajre  of  Oawego,  and  having  had  the  ore  thoroughly 
tested,  heganexcavatingfortbe  wells  of  the  furnace  and  lower,  on  the^lst  of  May,  1865.  Since 
then  thework  of  building  and  opening  the  mine  has  been  carried  on  without  more  tbaD  tempo- 
ravy  suspensions  till  thepresent  day.  The  works  ara  run  by  water,  taken  from  Oswego  lake. 
Tbedamacrossthecreek,  just  below  the  foot  of  Che  lake,  is  148  feet  in  length,  and  ^  feet  in 


height,  and  is  a  stractnre  of  great  strength.  The  flunie  by  which  water  is  conveyed  l* 
works  is  900  feet  long  and  3  feet  square.  The  machinery  iq  the  blast-house  is  driven  ny 
onq  of  Leffel's  double-turbine  water-wheels,  which  also  works  -e,  force  pump  fur  sttpplying 
the  tanks  with  water.  Tbe  blast-house  (where  the  wind  is  made)  is  3S  feet  square  and 
2U  feet  high.  Tbe  casting-house  is  136  feet  long,  68  feet  wide,  and  is  a  12-feet  story.  The 
stack  &aiue  is  34  feet  sq^uare,  and  33  feet  high.  The  top-house  is  34  feet  square,  anQ  SO  feet 
high.  The  stack  and  chimney  together  are  65  feet  in  height-  The  bridge-house  is  a  IS-feot 
story,  1^'feet  long,  and  35  feet  wide ;  one  end  resting  on  tbe  ground  on  the  hill-side,  the 
other  Bupportfld  on  heavy  trnss-work,  and  connecting  with  the  stack.  The  first  coal-house 
connecting  with  the  biidge-hoase  is  a  12-feet  story,  148  feet  long,  and  38  feet  wide.  The 
second  coal -house,  standing  a  little  apart  from  the  other,  is  a  e4-feet  sl«ry,  lOOfeet  long,  and 
40  feet  wide.  The  water  tank  is  12  leet  square,  and  8  feet  deep.  These  are  the  buildings 
which  constitnte  ihe  works  proper;  but  Che  company  has  one  or  two  other  buildings  in  the 
village,  one  of  which  is  a  storehouse,  50  by  37  feet,  anit  a  story  and  a  half  high.  The  stack 
within,  which  is  tbe  furnace,  is  a  massive  pile  of  masonry,  32  feet  square  at  l£e  base,  auil  34 
feet  high.  There  is  probably  not  a  finer  or  stronger  piece  of  masonry  on  this  coast  tb an  this 
stack.  The  capacity  of  the  furnace  is  about  800  bushels.  The  buildings  are  suppfied  or  to 
be  supplied  everywhere  with  water-pipes,  to  be  used  both  in  the  ordinary  daily  operations 
and  incase  of  fire.  Everything  about  the  entire  works  is  constructed  for  strength  and  dura- 
tion. In  this  respect  the  company  has  wisely  thought  that  the  additional  cost  of  heavy, 
strong,  and  finished  work,  above  that  of  mere  make-sbilt,  cannot  fail  to  be  returned  in  the 
duration  of  tbe  works.  The  machinery  in  the  blast-house  is  massive,  and  finely  finished. 
The  blast  of  air  is  obtained  by  the  use  of  (wo  large  air  pumps,  whose  pistons  attach  to  the 
ends  of  u  huge  waiking-beara.  The  air  is  forced  through  a  i-egu'ator,  which  serves  to  keep 
the  current  constant.  In  the  regulator,  as  the  machinery  was  driven  yesterday,  the  pressure 
of  air  was  five-eighths  of  a  pound  to  the  sqaare  inch,  ^nm  the  regulator  the  aii  is  forced 
through  a  long  pipe  to  tbe  top  of  the  stack,  when  it  goes  through  several  large  cast  tubes,  so 
placed  as  to  be  all  the  time  red-bot.  This  is  for  the  purpose  of  heating  the  air  before  it  strikes 
the  fire  and  maes  of  ore  at  the  bottom  of  the  furnace.  From  tl^ese  heating  tubes  the  tur  then 
goes  through  large  tubes,  concealed  in  the  masonry,  to  the  bottom  of  tbe  lurnace,  where  it  is  dia- 
cliarged  witb  groat  force  into  tbe  interior  of  the  furnace.  The  effect  upon  the  burning  mass 
of  coal,  ore,  and  lime  is  something  too  fierce  for  description.  To  prevent  the  end  of  the  air- 
pipe  from  beiOK  consumed  by  the  intense  beat,  it  is  inserted  in  a  massive  piece  of  casting, 
called  a  tuier,  and  whicli  is  subjected  to  a  constant  stream  of  cold  water. 

Makikg  Iron. — Tbe  first  casting  of  iron  into  pigs  was  made  on  Saturday,  August  94.  Tbe 
manner  ofdoiugitisaomething  as  follows:  Of  course  the  furnace  has  bad  fire  in  it  tor  some  time, 
and  was  hot  when  tbe  work  began.  The  workmen  first  put  in  at  tbe  top  26  bushels  of  coal,  then 
800  pounds  of  ore,  adding  to  this  mass  about  30  per  cent,  of  limestone.  This  proportion  is 
observed  till  the  furnace  is  full.  The  limestone  and  ore  are  broken  under  the  hammer,  before 
being  put  in  the  furnace.  The  use  of  tbe  lime  is  to  amalgamate  with  itself  all  the  dross  and 
impurities  of  the  ore,  released  in  the  process  of  smelting.  This  dross  is  conslimtly  drawn  off 
Srom  ^e  furnace  at  the  hearth,  and  when  cooled  is  thrown  away.  The  company  propose  to 
use  it  for  grading  their  roads  and  grounds.  When  tbe  reservoir  at  the  bottom  gels  full,  the 
hearth  is  tapped,  the  molten  iron  nins  off  in  a  sparkling  white  stream,  down  a  channel  to 
the  pit,  where  it  falls,  first,  into  a  gutter  called  tbe  sow,  and  from  this  into  smaller  and  shorter 
gutfei's,  where  the  iron  is  shap^  into  pigs.  Yesterday  the  hearth  was  tapped  twice,  the 
result  being  about  six  tons  of  pig  iron.  It  is  expected  that  when  the  furnace  gets  formed 
and  thoroughly  heated,  tlie  company  will  \)fs  able  to  cast  three  times  at  least  in  24  hours, 
making'  between  three  and  four  tons  at  each  casting.  The  ore  now  used  yields  about  55  per 
cent,  <S  iron,  which  wonld  be  considered  anywhere  in  the  world  very  rich.  The  coal  costs 
about  six  cents  per  bushel.  Lime  costs  |l>  per  ton.  The  ore  ia  estimated  to  cost  about  §1  75 
per  ton.    The  company  is  now  employing  80  men  as  miners,  coal  burners  nud  heaversj  I,-. 
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Ipamstcrs  and  artisans,  at  the  works.  The  coal-houBcs  now  hnve  in  them  about  80,000 
baehels  of  coal,  anditis  coming  in  at  She  rate  of  about  S,50ObiishBl3  per  day.  Tbo  iron  thus 
far  cast  is  pronounced  by  Mr.  Harris,  the  auperinlendentof  the  wcike.aud  by  other  com- 
petent judges,  to  be  eqaal  in  quality  to  any  made  in  tbe  United  States.  It  ia  very  soft  and  very 
Sne  io  grain,  and  it  is  said,  might  be  worlted  into  casiings  for  machinery  as  run  off  from  the 
inmace. 

To  conclude  this  article  we  will  meution  that  of  the  first  easting,  Mr.  J.  C.  Tnillinger,  the 
proprietoc  of  tbe  town  site,  has  secured  two  pigs,  whicb  ha  will  hare  engraved  with  bis  own 
initials,  the  date  of  easting  and  tbe  tia3e  stamp  of  tbe  Lompany,  and  tben  planted  ap  "'■■'■''' 


monuments  at  the  corners  of  blocks  Nos   1  and  'Z,  at  the  junctions  of  Fuinace 

,  Ladd  and 

TOile  ^ 

distances 

I-UO.,P0PT.*ND  TO  DALLES 

ClTi 

Meacham  s  ir  Le   s  En  ampmer 

t  H      M 

Vaneouvei  (bysteaaiBO 

Lower  Ca  cadrs 

Upper  Cascades  (by  railroad) 

18 
45 

CJ 

station 

La  Oraude 

Umin 

Pyles 

Kentucky  House 

13      77 
ii       t<o 
It)    101 

Dalles  City  (by  steamer) 

45 

1J4 

H  1074 

PROM  DU-LES  CITY  TO  LEWI1TON 

Marks 

5    11"^ 
4    116i 

CeWo  (by  railroad) 

15 

MmDtain\iew  House 

2    IIHJ 

6 

SI 

Carter  a 

?    I>1 

John  Day  s  rivet 

10 

11 

Valler  Houxe 

1     lii 

Indian  Rapid  a 
Squally  Hook 

34 

Ward  a  or  Sbugh  House 
Henkler  a  Raneh 

"i  120 

3 

y 

3i  ISii 

Rock  Creek 

4 

41 

Baldocka 

§    ^^\ 

Chapman  s  wood  yard 

8 

4a 

Mud  Spnngs 

6    1444 

Big  Bend 
Wniow  Cieek 

6 

5j 

Iliinos  Ranch 

5^  150 

9 

64 

Straw  Ranch   or  H  Huffman  s 

4    ]o4 

Castle  Rock 

a 

■72 

New  Yoik  House 

4    JW 

Foot  of  Long  Island 

2 

71 

CahfomiB  Ranth 

3il6Ii 

4 

78 

Express  Ranch 

*'fi 

Head  ot*Loog  Island 

7 

&■> 

Central 

2    104 

Grande  Ronde  Lauding 

5 

90 

Wilson  s 

5    169 

Umatilla  City 

7 

1- 

Hawkins 

4    17i 

Head  of  Umatilla  Eapida 

J03 

Scott  s 

>    178 

Wind  Mill  Rock 

3 

White=ide  s 

b    1H4 

Wallula. 

15 

Ul 

Mill>a  B 

I     135 

Mouth  of  Snake  iiver 

132 

Marshall  s 

5    190 

First  Rapids,  Snake  over 

6 

158 

Oldsterry  or  Snake  River 

1     101 

Fiah  Hook  Rapid 

10 

148 

Snake  givei  Bend 

8    194 

Lower  End  of  Canon 

2 

150 

Monroe  Rouse  or  Weizel  a 

S    207 

Upper  End  of  Canon 

i 

U2 

Jasper  &  Beard  s  Station 

4    211 

Jim  Fort  Island 

6 

IjM 

&nake  River  Slough 

2    213 

Pine  Tree  Rapids 

7 

Ibj 

lorty  Sine  Ranch 

10    3-23 

PaSouse  CroBSing 

Pott  Taylor  at  Tukannou 

Taksas  Rapids 

Pa-na-wa  Creek  and  Indian  Farm 

30 

195 

1  ayette  Ei%  er  an  i  Bluff  Station 

4    227 

5 

200 

Junction  House 

J    230 

b 

306 

Thompson  s 

4    234 

25 

231 

Payette  Rancb 

8    243 

Aimota. 

14 

245 

Bhik  House 

.    247 

Indian  Wood  Yard 

21 

21,6 

Pavette  Junction 

2    349 

El-pa-wa  Creek 
Jackson  &  Buckley  lorry 

5 

27] 

Bernal  a 

n    260 

274 

Horse  Shoe  Bend 

8    268 

Lewislfln 

7 

2^1 

■ihafers 

4    272 

PROM  DALLES  Cir«  TO  UMAIIL 

L^CI 

n 

Herzig  &,  Company 
Allen  B 

4    270 

Oelilo  {by  railroad) 

15 

Placemlle 

a    28H 

I>esChute3(byIand) 

1 

16 

CentieviUe 

5    293 

Spanish  Hollow 

q 

2i) 

Idaho  Cify 

8    301 

John  Day  s 
Willow  treek 

ai 

40 

FROM  UMATILLA  ClTl  TO  IBDEPENDENCB 

Umatilla  City 

14 

Franklin  House 

12 

IH 

Ij 

Alkali  Hollow 

12     94 

16 

III 

tctksof  Bircb  Creek 
Beara  s  Saw  Mill 

10      34 
12      46 

FllOM  UMtTILLA  Tf>  IDAHO 

Dealyliamh 

18      64 

Franklin  House 

12 

Hoiso  ]tam,h 

12      7(1 

Swift's. - 

38 

Day  s  Flat  on  Granite  Creek 

22     te 

Willow  Springs 

12 

50 

6    104 
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Table  of  dislances — Continued. 


LiitlpSilmna 
\iacenta0,ukli 
CanoD  Litj 


■R  atla  Willa  Eiver 
Liuktou  £  Mill 
Uountam  Hoabe 
Phillips 
■Willow  Creek 
Hettdprsliott  s 
Union 
Idaho  City 

FKOM  IDAHO  CITY  TO  B 

Wirm  Springs 
MiDnehaha  Kanch 
Fonrteen  mile  House 
Sampson  s  or  Twelve  mile  H 
Boise  City 

PilOM  UMAT1LL\  CITi  TO 


(Ab  mea'jured  with  a.  roadometer)  265 

lEOM   IDABO    CITi    TO  UOLKY    BAR  (B\ 

Mellow  Creek Eatich  14 

N(  rtb  Boist  BnJfte  and  Toll  House    4  IB 

Mid  lie  Boise  Eancb                          6  24 

Frady  s  Eanch                                    1 1  35 

Rocky  Bai                                          13  48 

TEOM  BOISE  (iry  TO  RUBl  AND  SILVER 


Pen  mile  Station 


Hnniy  Like  'iinith  S 
Boun^  ille 
Euliy  Cilj 
Silver  Liij 

FROM  BOISE  CITY  Ti 
Boise  Elver 
litteen  mile  House 
bciUEiw  Cr'*ek 


Synip  Creek 
Littlp  Camas  I 
Franklin 
\  okano 


HBONL  LITl  TORO<K 


Little  Cnmas  Prmne 
Wood  Creek 
Lime  Creek 
Warm  Springs 
Conbide  Ran  eh 
Toll  Gale 
Milk  Panch 
Eotky  Lar 


Seventeen  mile  Station 

bnake  Rit  er 

Honey  I^ake  Hmith  s 

Boonville 

Jordan  s  Ranch 

Mnskrat  Lakes 

Child  s  Terry 

Gibb  s  Cieek  or  forks  oi  road 

Head  of  Gibb  e  Creek 

Mountain  Creek 

Trout  Creek 

Pnebla  Mountain 

Hot  Springs 

Alder  Creek 

Three  Lakes 
Canon  Creek 
Sui  prise  Valley 
lui  Creek 

Eapid  Cieek 

Susanville  m  Honey  Lake 

Red  BluiF 

'susaai  ille  to  L  hico 


BOISE  CITY  TO  ST  « 

Seventeen  mile  Static 
Slough 
Suake  Eiver 
Carson  a  Rnneh 
Money  Iiake  bmith  s 
Boonville 
Jordan  s  Eanch 
Musknt  Lakes 
Cbildsteiry 
Gibbs  Creel 
Weil  Spung 
Mouth  of  Canon 
Summit  Spring 
East  Pork  of  Queen  ^ 
Pai-adioe  Valley 
Cherokee 
Stair  Cilj 


8    121 
10    I'il 


6  277 
iB  376 
S',    37i 


17  m 
8  131 
12    !■« 


a.    369, 
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Table  of  disfances—CoDtimxeA. 


FROM    WALLA-WAIxLA     TO     PISUBHVILLE, 

Uiles. 

KOOrAKlE    COUNTRV,    BRITISH    COLUM- 

Burk'a  

.  16    105 

BIA. 

Doaly's  Ranch.. 

.  12    117 

Grande  Ronderiv 

r,or  forks  of  rot 

d  4  nt 

Ullea. 

Powder  river 

.  30    141 

Ton  het 

15 

Grande  Rond  rive 

■(rl^at 

oJeft) 

0 

Spring 

]I 

ec 

La  Granae 

20    161 

Palouae  on  Snake  river 

20 

Forks  of  the  Palouse 

lo 

61 

FROM  DALLE*  CF 

Cow  Cieek 

13 

7J 

Camp 

12 

b 

Cottonwood  bpriDgs 

8 

u 

^li.on  a  bi  dge 

16 

18 

111 

Hay  Stack 

27      43 

Pine  Timber 

8 

n't 

Cioss  HollowBr  0 

forks  o 

Croad 

25      68 

Rock  Greek 

13 

HI 

Cold  Camp 

H      79 

Lake  to  the  light  ot  road 

IJ 

144 

Current  Cfeek 

10      89 

Hangman  Cre^k 

10 

154 

Mnady  Creek 

4      93 

Antfine  Plant  Ferry  orCroHBingof 

Cherry  Creek 

6      <& 

Spokane  River 

12 

Ibt 

Bridge  Creek 

9    108 

17 

133 

Alkah  Flat 

30    118 

SlOQgh 

Pen  dOieiUe  Lake 

18 

201 

Toot  of  the  mountain 

4    1>7 

9 

210 

Mountain  House 

6    1-3 

Head  of  Pen  d  Oreilie  Lake 

50 

£40 

Camp  Watson  (m 

ilitary  post) 

CA  13Ji 

Pack  Ruer 

9 

2^9 

Eock  Creek 

6i  Ub 

btampede  Lake  to  the  lelt  o 

the 

Cottonwood 

15     Ibl 

rod^ 

18 

26~ 

South  Fork 

6    1(7 

Kootanie  Ferry 

18 

2fc.-> 

Hagen  s  Ranch 

bpring 

I^shteen  Mile  Cieek 

10 

aP5 

Veatch  s  Ranch 

e  iw 

8 

Canon  Cit> 

10    200 

LommiBsiou  Cieek  one  miie  ti 

left 

of  toad 

9 

•113 

FROM  DALLI.'!  CITY  TO 

CITY    VIA 

Round  Praine 

10 

32a 

Bonndai  J  line 

■S>9 

Moya  River 

7 

316 

GiMm  a 

12 

Third  Crossing  of  Moja  Kive 

10 

34b 

Mcllee 

r    29 

12 

3^ 

Bake  Oven 

1  )      4b 

Mmoi  a  Creek 

18 

37b 

Ccoaa  Hollows   o 

folks  0 

road 

10      5S 

Peavme  Praine 

IS 

3b8 

Cold  Camp 

11      69 

St  Joseph  8  Prmiie 

12 

400 

Current  Creek 

10      79 

Central  leiiy 

10 

410 

Muddy  Creek 

4      83 

FislierviUe 

7 

417 

Cherry  Creek 
Bndge  Creek 
Alkali  Flat 

6      89 
9      08 

10    108 

'IpHDgS 

Kentncks  onthehiatMullau 

Can  n  City 

82    190 

load    0 

24 

PROM  -a  ALLA 

WALLA 

ro  LEWISTON 

Six  mile  Camp 

6 

30 

Sprmgs 

9 

3J 

Tusha  CrobB  ng 

Creek 

10 

49 

Tul  ancon 

2i.      42 

Timbea  Camp 

J 

Pataha 

12       4 

Rock  Creek 

13 

"0 

Alpow  I 
Lewiaton 

12      66 
17      63 

'' 

FROM  LbWISTON 

TO  BLh  CITi 

FLOPEHCE, 

Py  trail,  via  New  Ferry 

1"! 

Tukaonon  to  Rock  Creek.... 

.  ..  7-2 

LewiBfcn  to  Elk  City... 

142 

FUOM  JOHN  PAV'S  TO  POWDI 

K  RIVER 

ANIl 

Lewistou  to  Florence. .- 
Lewiston  to  Idaho  City. 

120 

190 

Scott's. 

9 

From  While  Bluff  to  Colville.. 

150 

Harriaon  a  oa  Willow  oreefc 

14 

23 

Forks  ol  WiUow  creek 

29 

From  Walluk  vi 

Union  to  Idabo  City, 

Porka  of  Butter  cieok 

16 

45 

about 

300 

^•2 

Birch  creek 

20 

li 

From  Dalles  City 

to  Fran 

din  House  on 

Mc  Willis 

17 

S9 

the  Idaho  and  Umatilla 

road. 
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ALASKA. 


Nearly  all  tlie  information  we  po^e^  touching  the  mineral  resouvces  of  Alaska 
is  comprised  in  the  correspondence  accompanying  the  President's  message,  Feb- 
riwy  17, 1S63,  (Ex.  Doc.  No.  177,  40th  Congress,  2d  se^on,)  and  in  the  speech 
of  the  Hon.  Ciiarles  Snmaer  on  the  cession  of  Russian  America  to  the  United 
States  (published  in  tjie  same  document,  pp.  124-189.)  Tliese  valuable  and  infer- 
estiag  papei-s  contain  th?  researches  of  the  most  reliable  authorities,  and  demon- 
Htrnte  beyond  question  that  the  newly-aequired  tenitory  afaoimds  in  the  ^i-eci»us 
metals  and  nsefd  minerals,  though  it  rauat  be  admittetl  that  our  Imowledge  of 
the  country  and  its  resources  is,  as  yet,  chiefly  confined  to  the  sea-coast  and  the 
shores  of  the  Aleutian  islands.  Of  the  vast  continental  interior  we  know  compar- 
atively nothing ;  in  the  language  of  Mr.  Sumner,  "  perhaps  no  region  of  equal 
extent  on  the  globe,  unless  we  except  tbe  interior  of  Africa,  or  possibly  Green- 
laud,  is  aa  little  known.  Here,"  says  Mr.  Sumner,  "  I  do  not  speak  for  myself 
aloae  ;  a  learned  Germau,  whom  I  have  already  quoted,  after  saying  that  explo- 
rations have  been  limited  to  the  coast,  testifies  that  '  the  interior,  not  only  of  the 
continent,  but  even  of  the  island  of  Sitka,  ia  to-day  unexplored,  and  is  in  every 
respect  terra  mcognila /  the  same  has  been  repeated  of  tlieislandsalso."  With- 
out data  beyond  what  has  already  become  familiar  to  the  public,  it  would  be  use- 
less, therefore,  to  encumber  this  report  with  any  speculations  or  conjectures 
respecting  the  mineral  resources  of  a  oomjiaratively  unexplored  region.  It  is 
suffioieat  to  say  that  Alaska  is  known  to  abound  in  gold,  diver,  copper,  iron, 
and  coal,  and  that  it  possesses  many  other  valuable  resources,  chief  among  which 
are  its  fisheries  and  forests. 

In  this  enlightened  age  it  seems  singular  that  an  acquisition  of  suchlnesti- 
mable  importance,  in  its  political  and  commercial  aspect,  to  the  future  of  our 
countiy — especially  to  that  portion  of  it  lying  on  the  Pacific  slope — should  meet 
with  opposition  on  the  pait  of  any  intelligent  American,  If  the  Territory  of 
Alaska  possessed  no  other  element  of  value  than  its  vast  forests  of  pine,  spruce, 
fir,  hemlock,  and  other  trees  useful  for  lumber  and  ship-building,  it  would  be 
worth  more  than  ten  tames  the  sum  stipulated  to  be  paid  for  it  under  the  treaty. 
A  moment's  consideration  will  show  now  important  a  qnestion  the  supply  of 
timber  must  becorae  to  the  States  and  Territories  of  the  Pacific  within  a  compar- 
atively short  time.  The  States  of  California,  Nevada,  and  Oregon,  and  the 
Territories  of  Arizona,  Utali,  Mjantana,  Idaho,  and  Washington,  have  a  united 
ai'ea  of  903,019  square  miles,  with  an  estimated  population  of  780,000,  or  lees 
than  one  inhabitant  to  the  square  mile.  The  area  of  timbered  land  within  this 
vast  range  of  country  is  almost  confined  to  a  narrow  strip  along  the  coast  north 
of  San  Francisco,  and  to  a  belt  extending  along  the  crests  and  sJop^  of  the 
Sierra  Nevada  and  Cascades,  vwying  in  width,  and  at  scattered  intervals,  from 
15  to  40  or  50  miles.  Eeference  to  ttie  maps  will  show  that  this  timbered  area 
is  less  than  a  twentieth  part  of  the  entire  sTirface  of  the  countiy,  and  is  diminish- 
ing peixjeplibly  year  after  year.  The  consumption  of  lumber  in  California  and 
Nevada,  to  say  nothing  of  the  exports,  is  without  paiallel  in  the  history  of  new 
4iountiies.  Immense  quantities  of  lumber,  timber,  and  firewood  are  used-  ia  the 
building  and  supply  of  towns;  in  mills,  mines,  flumes,  and  fences,  and  for  all  the 
requirements  of  a  miscellaneous  and  progj-essive  population;  It  is  not  to  be 
supposed  that,  with  increased  facilities  for  immigration,  the  vast  tracts  of  mineral 
.  and  agrioultaral  land,  now  sustaining  less  than  one  inhabitant  to  the  square  mile, 
will  long  remwn  so  sparsely  settled.  Within  the  nest  10  years  the  population 
of  our  Pacific  States  and  Territories  will,  in  all  probability,  exceed  2,000,000. 
Nei't  towns  will  spring  up  at  fi«quent  intervals  throughout  this  immenBe  domain. 
Our  scanty  timber  lands,  already  safiering  from  fires  and  irom  reckless  w^sta  on 
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the  part  of  settlers,  will  lie  forced  to  pay  tribute  to  the  increasing  population. 
Estimating  the  consumption  from  the  rat©  at  which  the  forests  of  Calitbniia  have 
disappeared  since  1849,  it  wonld  not  take  many  years,  with  a  largely  enhanced 
popalation,  to  denude  all  the  available  timber  disiiiets,  increase  the  price  of  lum- 
ber so  as  to  retard  the  development  of  many  Inorative  branches  of  industry,  and 
probably  destroy  the  export  trade  in  that  article,  which  is  now  becoming  so 
important  an  element  in  the  growth  of  our  intercourse  with  China. 

The  completion  of  the  Central  Pacific  railroad  will  inaufforate  a  new  em  for 
the  States  and  Territories  west  of  the  Eocky  mountmns.  With  population  new 
BOTtrcea  of  wealth  will  be  opened,  and  railroads  will  be  established  north  and 
south,  with  branches  penetrating  the  mountain  passes  and  valleys  in  eveiy  direc- 
tion, to  supply  the  wants  of  many  growing  and  prosperons  commnnities. 

If  Mr.  Secretary  Seward  had  accomphshed  nothing  more  in  the  com'se  of  liis 
ofiloial  career  than  the  acquisition  of  Alaska,  he  would  for  that  act  alone  be 
entitled  not  only  to  the  thanks  of  every  citizen  of  the  Pacific  coast,  already 
awarded  him,  bnt  to  the  gratitude  of  millions  yet  unborn,  by  whom  the  bound- 
less domain  of  the  west  is  destined  to  be  peopled. 

Por  the  convenience  of  those  who  may  desire  to  consult  the  principal  authori- 
ties on  the  resources  of  Russian  America,  I  have  caused  to  be  prepared  a  chrono- 
logical summary,  or  bibliography  in  brief,  of  tlie  publications  on  that  re^on, 
from  A.  D.  1600  to  186T,  The  author.  Dr.  Alexander  8.  Taylor,  of  Santa  Bar- 
bara, California,  is  a  gentleman  of  great  learning  and  research,  whose  labors  for 
the  pi-eservation  of  aU  the  known  records  of  discovery  and  adventure  on  the 
Pacific  coast  cannot  be  too  highly  commended. 
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1712;  HanU's  Collection  of  Voyages,  3  vols.,  folio,  1715-1720!  Hawkesworlh'fi  Collection 
(^  Voyagea,  5  vols.,  folio,  1735-1740;  Osborne'sCollectionof  Voyages,  2  vols.,  folio,  1746- 
1750;  accotiDt  of  De  PoqIbs  apocryphal  voyage  through  the  Northwest  Passage  in  1640  in 
the  London  Monthly  Miscellany  of  1708 ;  Voyages  of  Fiui.ciEOO  Coreal,  1666-1697,  from 
the  Spanish,  in  3  vols.,  12rao,  Paris,  1728. 

1723.— PolAerws  Histerie  Ainerigiie  Septenlrianelle,  in  4  vols.,  13mo;  Paris,  17^. 

1729. — Origia  de  los  Indivs  de  el  Naetio  Maado  y  ladies  Occidealaies,  by  Friar  Gregorio 
Garcia ;  foUo,  Madrid,  1729. 

1753  — Nimvelles  Cartts  de  L'Amiral  Funic  et  Auires  jia7>lgatcurs  EspagvoUs,  Anglau, 
j^.,  dans  le  mer  Septentrional,  by  G.  do  Lisle  ;  quarto ;  Paris,  1753. 

1757. — History  of  California,  by  tlie  Jesuit  Father  Migael  Vanegiis,  S  vols.,  12nio ;  Mad- 
rid, 1757,  and  published  shortly  after  in  French,  English,  and  Gorman.'-- Contains  notations 
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lip  to  1752  on  tlie  far  nortliwest  coast  and  Manectioos  with  China,  with  valnable  maps  of  the 
north  coasts,  &c. 

nb7. ^Researches  on  the  Veyages  of  (/«  Chinese  and  Japanese  to  Ike  American  Coaiti,  by 
M,  De  Guignes ;  Tide  Jonxnal  Academy  of  iDsotiptioiia  and  Belles  Lettres ;  Paris,  1757. 

1757. — Letres  Edjfiantes  el  Curiemcs,  Sic,  Src,  of  the  Jeaait  missioDaries  in  aU  parts  of 
the  world,  from  J6(I0  to  1760,  published  in  French,  with  tranaiations  in  English,  Spanish, 
Qerman,  Italian,  &e.,  in  some  30  toIs.,  12djo.  Some  of  the  volumes  contain  esieedingiy 
interesting  accouota  of  the  first  travels  in  the  far  northern  parallels  of  Asia  anil  America, 
and  discoveries  of  Che  proximities  of  the  old  and  the  new  continents  to  the  north  of  California 
and  of  China.  Jesuit  writers  lay  c]^m  to  the  first  mention  of  this  connection  to  the  world 
of  letters  and  science,  and  one  of  the  volumes  of  the  Letres  Edifiantes  contains  the  celebrated 
narration  of  Father  (jreeloa,  who  was  transferred  t«  China  before  1660,  and  travelled  exten- 
sively OS  a  missionary  among  the  Mancboo  and  Mongolian  popnlations  of  that  empire.  In 
oneof  his  jonvneys  in  Cliineae  Tartary  he  fell  in  with  an  Indian  woman  of  the  Huron  tribes, 
whom  he  had  known  when  serving  in  the  far  west  of  Canada,  and  who  confessed  her  sins  to 
him  as  a  priest  of  the  Catholic  church  at  this  immense  distance  from  her  native  country. 
This  woman  informed  Greelon  that  she  had  been  taken  prisoner  in  an  Indian  fight,  and  ba<l 
afterwards  been  transferred  as  a  slave  from  tribe  to  tribe,  until  she  had  crossed  in  boats  over 
a  piece  of  water,  which  was  salt,  and  ^ain  sold  from  one  person  to  another  until  convoyed 
to  the  plains  of  Tattary.  This  fact.is  said  by  some  to  have  first  atimulated  the  attention  of 
the  Kusaian  authorities,  which  resulted  in  the  discoveiy  of  Behring  Straits  and  Alaska. 
It  was  the  redoubtable  old  sailor,  Peter  the  Great,  end  after  him  his  wife,  tbe  Empress 
Catherine,  who  set  afloat  the  great  discovery  voyages  of  Vitus  Behrine  and  Alexander 
Tschirikoff  in  1728-'29  and  to  1741,  which  sailed  ftom  Kamschatka,  and  discovered  the 
straits  which  separated  Asia  from  America,  and  fully  confirmed  tbe  speculations  of  the  old 
Jesuit  missionaries  of  Canada.  California,  and  China.  (See  tbe  curious  map  of  the  Pacitic 
in  tlie  Spanish  edition  of  Tenega's  California.  See  also  on  this  curious  subject  of  Asi^ic 
and  American  ethnographic  connections  tbe  celebrated  work  "  Melansts  Aaialiguea"  of  A. 
Hemusat,  and  the  uol«s  of  Kurz  in  the  Noavelle  Journal  Asiatique  on  Chinese  bist<iry.) 

1774. — Discovfries  of  Ike  Sussians  on  the  Xorihwest  Coasts  of  America,  &,c.,  by  VonMul- 
ler ;  C|uaTto,  London,  1774.    Contains  the  earliest  Russian  voyages  to  Pacific  America. 

1774. — Aceonnl  of  the  Northern  Archipelago  to  the  east  of  Kamtsckalka,  SfC.  SfC,  by  J. 
Von  Staehlio.     1  vol.,  Svo,  London,  1774. 

1778. — Jmcriean  Atlas,  or  description  of  the  whole  continent  of  America,  in  grand  folio, 
by  Thos.  Jeffreys  ;  London,  1778. 

IVSO.—Biscmeries  of  the  Russians  in  the  North  Pacific,  by  Rev.  Dr.  Wm.  Cox ;  quarto, 
London,  1780.  Contains  the  accounts  of  Behring's  voyage  of  1741,  and  other  valuable 
histories. 

1780. — JoiwKoi  and  Proceedings  of  the  Imperial  Academy  of  St.  Petersburg,  from  1780  to 
present  time;  many  volumes. 

1781. — Historical  ami  Qeographical  Miscellanies,  by  Hon.  Daenis  Barrington,  1  or  3  vols., 
8voi  Ljndon,  1T8J,     Contains  papers  on  extreme  Nortb  Pacific  coasts. 

1786. — The  Apocryphal   Voyage  of  FraaHseo  Maldonada  through  the  Norlhurest  Passage, 
published  in  Madrid  about  1795  by  the  Royal  Academy  of  History,  from  M9S.  discovered  ■ 
in  (he  Ambrosian  library  of  Milan,    Also,  Cevallo's  Voyages  of  Maldonada,  De  Fuca,  and 
Foots,  1  vol.,  8vo,  Madrid,  1798. 

1789.—  Vugage  of  Captains  PoHiock  and  Dixon  to  the  Northwest  Coasts  of  America,  SfC, 
S;c.,  in  tbe  King  George  and  Queen  Chai'lotte,  in  1788-'89 ;  quarto,  London,  1789. 

17BX~  risseHation  Geographtto  de  ttovo  California,  Jfc,  by  J.  A.  Havtman ;  ([uarto, 
Marburg,  1789. 

17^9.— Relation  of  a  recent  Spanish  vogase  to  the  norlhmesl  eoatls  of  America,  ante  1789, 
by  J.  F.  Bombing.     3  vols.,  8vo,  (French)  3d  edition,  Paris,  1803. 

1790.~Cooft's  Voyages.  The  three  voyages  of  Captain  James  Cook  between  1766  and 
1776,  to  the  Pacific  and  northwest  coasts.  The  only  reliable  editions,  which  are  in  several 
volumes,  are  those  published  under  tbe  directions  of  the  Lords  Oonimissioners  of  the  Admi- 
ralty of  England,  printed  at  London  at  separate  periods  before  1793. 

1790.— TAe  Voyages  of  Captain  Billings  to  Behring  Straits.  Kamslchatha,  Sic,  Sfc,  1785- 
1790,  in  the  Rns^an  service,  by  Martin  Sauer ;  quarto,  London,  1796. 

1790. — Voyages  made  in  I788-'8D  betaeen  China  and  Norlbtoest  America,  by  Captain  John 
Mearres,  E.  N.;  quarto,  London,  1790.  Captain  Dixon's  reply  to  the  same,  1  vol.,  quarto, 
London,  1790. 

1791. — Journal  of  tlie  Voyage  of  the  Spamah  Exploring  Ships  Atremda  and  DiscaUerta, 
under  Captain  Alexander  Malaspina,  in  1791 ;  preserved  in  M»8.  in  the  viceroy's  library  in 
Mexico  and  in  the  Spanish  hydrography  at  Madrid  Malaspina's  charts  were  published  in 
a  quarto  volume  by  tbe  Spanish  government  about  180y,  nnd  credited  to  tbe  voyage  of  the , 
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Sulil  and  Mejicana,  and  afterwards  became  tie  estalilishcd  authorities  in  tbc  Spaniah  marines 
for  tbe  north  Pacifiu  coast  down  to  1830. 

1702. —  Tie  Viceroy's  Ardiiaes  o/  Mexican  Histota,  eollectetl  and  arranged  under  orders 
from  Viceroy  Kerilla  Gigedo  by  Fatber  Francisco  Garcia  Figoeroa,  and  arranged  iu  39  or 
more  folio  Tolutnes,  and  now  in  the  old  viceroy's  library  in  Mexico  City.  Perfect  cepies  of 
this  valaable  coUoetion  are  stated  to  have  been  also  sent  td  Madrid  before  1800.  Itcontains 
invaluable  materiol,  ooUoted  by  Cassasola  and  Boniila,  on  the  Spanish  discovery  voy^es  to 
that  portion  of  ancient  Alta  California  between  the  latitudes  65°  and  61°,  as  claimed  by 
Spain,  which  afterwards  becswe  the  domi^n  of  Kuseinn  America,  and  now  forms  apor^ou 
of  the  United  States  Territory  of  Alaska,  See  also  contribution  of  Socratary  Seward,  ia 
1865,  on  Spanish  northwest  voyages,  contained  in  the  Bibliografa  Californica  of  the  author. 

1793. — Voyages  and  Traiicla  in  Asiatic  Eassia  and  in  the  North  Paeifie,  compiled  by  Pro- 
fessor Pierre  Simon  Pallaa;  4  or  5  vols.,  quarto,  Paris,  1789-'9U.  There  are  also  English  edi- 
Uans  of  the  works  of  Pallaa.  who  was  a  celebrated  German  professor  in  Russia  under  the 
patrnnage  of  the  Empress  Catharine  II.  This  appears  to  be  the  eaine  work  edited  oi  com- 
pleted by  Theodor  K.  de  Mirievoy,  and  which  contains  such  valuablemalerial  on  tlie  philol- 
ogy of  Enrotoo  and  Asia,  Pallas  also  wrote  extensively  on  the  catnral  histoij  of  Russian 
America  in  German.  Pallas  was  one  of  the  greatest  naturalists  of  his  day,  and  hia  writings 
covered  a  multitude  of  subjects.  His  notations  on  the  locust  and  grasshopper  ravages  in 
tbe  Crimea,  noticed  by  the  learned  Bussiau  entomologist,  Motscbnlsky,  and  also  by  the 
author  of  this  bibliography  in  the  Smithsonian  report  ibr  16o9,  are  of  great  value  in  science. 

1793, — Vuyases  and  Travels  to  l/i5  Coppermine  River  and  the  CoavtrUs  vjest  of  Canada  in 
n89-'93,  by  Alexander  Mackenzie;  iaSvo  and  quarto,  London,  1801  and  1802.  The  work 
of  Samuel  Hearne,  describing  his  voyage  of  17T0-1773  in  some  of  the  countries  visited  by 
Mackenzie,  and  for  the  discovery  of  copper  mines,  vrae  published  in  London  In  quarto  in 
17S5, 

1799.—  Voyage  round  the  World,  by  Cflptaii 
M.  Millet  Miu'iau.     Government  editii 
tion^;  also  English  and  German,  edidi 

J7S9.—Votiage  to  the  NoTihumgt  Coa  ta  of  AmerUa  avd  Round  the  World,  1790  to  1793,  in 
the  French  stiip  Solide,  by  Captaia  Etiene  Marcband,  preceded  by  an  historical  introducHon 
of  discoveries,  &e.,  on  the  northwest  coasts  of  America,  by  Ciaiet  Flearell,  (inl'i'ench,)  in 
4  vols,,  quarto,  Paris,  1799. 

1801. —  Voyage  of  Discovery  and  Exploration  on  the  NoTthwest  Coasts  of  America  in  1790 
to  1795,  Ifc.,  Sfc  ,  by  Captain  George  Vanciniver,  E.  N.;  plates  and  maps ;  published  by  the 
govemuient  in  5  or  6  vols.,  quarto,  London,  J80I.  Lieutenant  Broughton,  an  officer  ol  oue 
of  VancoQver's  vessels,  also  published  an  account  of  the  voyage  in  qaaito  form  at  London, 
in  1804. 

1802. —  Voyage  of  the  Sidil  and  Mexicana,  exploring  vessels,  under  Captains  Dioaisio  Gal- 
iano  and  Cajatano  Valdez,  of  the  Spanish  navy,  in  179^  to  the  northwest  coasts;  published 
by  order  of  the  Sing  of  Spain,  in  1  vol.,  Svo,  in  1 803,  with  map.  The.  Memorias  sabre  las 
O  bservaciones  Astronomicas  que  ban  aervido  de  fundamentos  a  las  Cartas  de  la  Costa  Nor- 
weslfl  de  America,  written  about  1810  by  Admiral  Espinosaj  of  the  Spanish  navy,  and  pob- 
lisbed  by  the  Hjdrographic  office  of  Madrid,  is  spoken  of  by  Humboldt  as  a  work  of  value, 

1805. — Catulogo  de  las  lenguas  Coitoeidas,  y  numeraeion,  division  y  dases  de  esras,  segun  la 
rfioemdaiJ  cfesHsidiomas  j(dio(c!aDB,  by  Father  Lorenzo  HerTas,EOO.  Jesuits,  in  six  vols., 
quarto,  of  nearly  400  pages  each.    Published  at  Madrid  1800  to  1805 ;  >ilso  in  octavo. 

1306, — T/iE  "  Mitkradales  Oder  AllgJacine  Sprachiakunde  mil  dem  Voter  als  ' Sprachboae," 
&c.,  a  tamous  authority  in  the  philosophy  ot  languages,  was  commenced  by  John  Christo- 
pher Adelnng,  of  Beruu,  in  18US,  and  concluded  by  John  Severan  Vater,  in  18i7,  in  five 
vols.,8vo,  at  Berlin.  Another  work  was  published  by  Frederick  Adelung,  in  1815,  at  St, 
Petersburg,  in  quarto,  entitled  "Cathurinas  der  Qroasen  Verdienste,"  &G.,  &c.  The  Mith- 
radates  contains  valuable  mutter  on  the  Indian  languages  of  the  far  north  Paeilic  coasts. 

1811. — Works  of  Alexander  Hamtioldt.  A  ei'itical  examination  of  the  history,  navigation, 
and  geography  ot  the  New  World  and  the  progress  of  nuutical  astronomy  in  the  15th  and 
16th  centuries  i  in  French,  5  vols.,  8vo,  Paris,  l836-'39.  Also,  Researches  concerning  the 
InstttulJons  and  Monuments  of  the  Ancient  Inhabitants  of  North  America,  with  descriptions 
and  scenes  iu  the  Cordilleras,  plates,  maps,  and  plans  ;  in  9  vols,,  folio,  Paris,  1810 ;  Lon- 
don edition,  3  vols.,  8vo,  1614.  Also,  Essay  on  the  Kingdom  of  New  Spain,  in  2. vols., 
folio,  Paris,  1806-1611,  plates,  maps,  and  plans  ;  London  edition  in  4  vols.,  8va,  1811 ;  also 
a  Hew  York  edition  in  2  vols,,  6vo,  1811.  All  these  works  contain  valuable  notations  on  the 
Alaskan  countries. 

1812, — Pulesckestteil  W.  America,  by  Chvostov  I.  Davidoff.  3  vols,,  8vo,  St.  Petersburg, 
1812. 

1614.— Fo^a^i!  Round  tlie  World  in  tlie  Russian  ships  Nem  and  Nadedsda,  in  1803-1806, 
commanded  by  Adam  John  Von  Ktuesenstern,  (afterwards  admu-al  in  the  imperial  navy.) 
English  edition,  in  quarto,  London,  1814,  with  maps,  plates,  &e.    Also,  Berlin  edition.    The 


WEST   OP   THE   KOCKY   MOUNTAINS.  601 

other  works  publialied  on  this  vojage  by  Kraesenstem's  officers  ara  Dr.  Langsdoiff  "3  work, 
in  S  vols,,  qnarfo,  Loudon,  18JS.  and  Captain  Wrey  Lisiansky's,  in  1  vol.,  quarto,  London, 
1^14.  They  were  also  all  published  in  diSevent  forms  in  the  -RusEia,n  language  and  in 
French.  Admiral  Kniesenstem  also  wrote  a  work  of  78  p^es  on  the.Indian  languages  of 
Alaska,  for  the  St,  Petersburg  Academy,  in  1SI3.  Hawas  also  the  moat  thoroughly  instructed 
seaman  in  the  world  on  the  hydrography  of  the  Pacific,  and  compiled  those  charts  of  the 
great  ocean  which  are  Uio  models  of  all  others,  all  of  which,  with  his  nautical  notes  and 
memoirs  accompanying  these,  have  made  him  celebrated  among  the  savans  of  America  and 
Enrope.  Before  his  death,  about  1850,  he  had  filled  many  posts  of  the  highest  honor  in  the 
imperial  service,  and  was  a  man  of  the  most  estimable  peKOUal  cbaracler. 

18]7. —Cotleclion  of  Voyages  in  Che  Soatk  Seas  and  the  North  Pacific,  from  1537  to  1800. 
By  Admiral  James  Burney,  K.  N.  In  6  vols,,  quarto,  London,  1814-1817  ;  with  plates, 
chai'ts,  &o.     This  valuable  work  contains  very  little  on  voyages  niter  1770. 

1817.— TAfi  American  Coast  Pilot,  Ifc.  By  Edmund  Blnnt,  of  New  York.  The  editiooB 
of  this  well-known  work  subsequent  to  1860  contain  valuable  notices  of  the  hydrography 
of  Russian  America  and  the  northwest  coasts.  Thosame  may  be  said  of  "The  American 
Navigator,"  by  N.  A.  BowdJtoh ;  but  th»  editions  of  both  works  prior  to  1650  are  veiy 
meagre  oit  the  coasts  mentioned, 

1 8 1 8-34. —  Voyage  to  California  and  the  North  Pacific  Coasts,  in  the  French  trading  ship 
Bordelnis,  By  Captain  Camile  Eocqnefeul.  2  vols,,  8vo,  Paris,  1823.  Voyage  Bound  the 
World  in  the  FTerteh  trading  ship  Heros,  in  1836-1829,  By  Captiun  Dabant  Cilley.  In  2 
Tola,,  8vo,  Paris,  1834.  Both  these  works  relate  to  California  and  the  coasts  further  north, 
and  contain  much  interesting  matter  on  the  fur  trade  of  the  epoch  ante  1830. 

1823. — Vovage  qf  Discovery  to  the  Pacific  Ocean  and  Behring's  Straits,  California,  (re.,  in 
tlie  Rassianakip  Raric,  in  1815-1818,  By  Captain  Otto  Von  Kotzebue,  (alter wards  admiral  , 
in  the  imperial  navy.)  In3  vols.,8vo,  London,  1823,  Editions  also  in  GermanandPreneh. 
Chamisao  was  the  snrgeoo  and  naturalist  of  the  Ruric,  and  for  many  years  after  made  val- 
uable contributions  to  the  learned  societies  of  Russia,  Oermany,  and  France,  on  the  Cauna 
and  flora  of  the  countries  visited,  particnlavly  of  Alaska.  Kotzebue  also  made  another  voyage 
to  Russian  America,  the  central  Pacific  islands,  and  California,  in  1823  to  1S36,  in  the  Rus- 
sian ship  Enterprise,  or  Fredpriate,  an  account  of  which  was  published  in  Engli^  at  London 
in  1830,  in  3  vols.,  8vo,  In  this  voyage  Esehachola  went  as  naturalist,  and  after  his  arrival 
in  Russia  contributed  valuable  material  on  the  fauna  and  flora  of  Alaska,  California,  &,c., 
in  different  German,  Russian,  and  Pronch  journals  of  learning  and  science,  which  are  highly 
esteemed.  Choris,  the  artist  of  Kot^ebue's  voyage,  who  was  afterwards  killed  ii>  Mexico, 
also  published  an  illustjated  work  on  the  voyage,  entitled  "  Voyage  Pittoresque."  These 
two  voyages  of  Kotzehue  are  ottea  confounded  as  mte,  and  the  names  of  Cnamisso  and 
Eschscholz,  which  Kotzebue  attached  to  certain  localities  iuAlaska,  are  sometimes  mistaken 
for  Indian  or  Spanish  terms,  and  both  as  members  of  one  espodltion.  Admiral  Kotzehue 
served  in  the  Crimean  war,  and  was  highly  esteemed  ty  his  government,  and  a  hydro- 
graphic  author  of  eminence.     He  died,  we  iTelieve,  in  1858. 

1824.— FoBiy-e  to  Russian  America  Ifc,  by  M.  Chromtschenko ;  vide  St.  Petersburg 
Archives  of  History,  &e.,  &e.,  fur  1834;  also  in  German  in  the  periodical  Hortba,  for  1824, 
Chromtschenko  and  Etoline  made  surveys  of  the  Alaskan  coasts,  which  were  reduced  to 
charts  and  maps. 

1831. — Voyage  of  the  ship  Blosgom  to  the  North  Facile  and  Behring's  Straits  in  1695  to 
1898,  to  co-operate  with  the  Arctic  Expeditiana  froiaihe  Atlantic.  By  Captain  F,  W,  liecchey, 
E.  N,,  (afterwards  admiral.)  Published  under  orders  of  the  British  Admiralty,  In  1  voL 
quarto,  also  in  S  vols.,  8vo,  Loiidou,  1831 ;  both  with  plates,  maps,  &c.  A  quart*  volume 
on  the  natural  histoid  of  the  voyage  was  also  publisbea  at  London  in  1839.  The  botanical 
collections  were  edited  by  Sir  William  J.  Hooker  and  others,  intheseparata  volumes  included 
in  the  Flora  Bmefila  Americana,  published  in  2  vols.,  quarto,  about  1840,  and  Hooker's  Plantae 
Iconii,  of  1844.  A  lai^  amount  of  valuable  material  relating  to  Alaska  is  to  be  found  in 
all  these  volumes.    Admiral  Beechej,  we  believe,  died  in  London  in  1859. 

ISSG.— Voyage  to  the  North  Pacifie  in  the  RiMsion  slap  Seniavim,  ia  18a6-'39,  by  Captain 
Frederick  Lutke,  (now  admiral  in  the  Imperial  navy,)  in  4  vols.,  8vo;  St.  Patersbmg  and 
Paris,  1835-'36.  This  is  one  of  the  most  valuable  works  on  Russian  America  and  the  north 
Pacific.    The  author  served  in  the  Crimean  war  of  1858, 

1839, — Boer,  Von  K.  E.  Statistics  and  Ethnography  of  the  Russian  American  Conntries. 
This  author,  it  is  said,  was  with.Admiral  Von  Wrangel  when  governor  of  Sitka,  and  made 
valuable  contributions  on  the  abovo  sabjects  and  on  natural  history  to  the  scientific  joumaia 
of  St.  Petersburg  and  Berlin,  between  1837  and  1845. 

1839.— Tie  Physical  History  of  Man.  In  2  vols.,  8vo,  plates  ;  1339.  The  Natural  His- 
tory of  Man.  In  3  vols.,  8vo,  plates;  1855.  Both  by  Dr.  J.  Pritchard,  of  London,  and 
esteemed  as  high  authorities  in  ethnology.  They  contain  valuable  matter  on  the  Alaska 
Indians.  The  volumes  of  transactions  of  the  ethnological  societies  of  New  York,  London, 
find  Paris  also  eoBtaan  accounts  of  tiie  tribesof  the  Territory  to  bo  found  La  no  other  publicafj^ 
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tlong.     In  tliis  category  are  also  tlie  loarnefl  ethnolo^cal  worke  of  Dr.  S,  G.  Moi 
Philadelpliia,  from  1840  to  1850. 

1839. — Btitrage  iar  Kentmss  d 
byK.  E.  Vonlfari    "■   "      " 

1840.— JVb(fis  on  the  Islands  of  the  distrkl  of  Vnataska,  Jfc.,  In  3  vols.  8vo,  1840.  Also 
notes  on  Sie  Kolosclion  and  other  Enssiaa  Amerienn  Indian  tribes  and  their  laaguag^es,  in 
1  vol.,  Svo,  1846,  by  the  Greek  Prioat  Jvan  Veniaminov,  (ia  Russian,)  both  published  in  St. 
Pelersbui^.  W.  Sehott  also  published  some  philological  papers  on  the  Koloschon  language, 
jn  Ermon'e  archives,  Berlin,  lid  vol.,  1843 

lBi3.~Voyage  of  the  Salphiir  to  the  North  Pacific,  SfC,  in  1837-1841,  under  Sir  Edward 
Belcher,  K.  N..  (now  admiral.)  In  9  vols.,  Svo,  1840.  The  zoology  of  the  expedition,  in 
quarto,  was  published  in  1843-45.  These  accounts  relate  largely  to  Russian  America.  They 
ara  government  works. 

1844,— EipioroIioBs,  Sto.,  in  tlie  two  Califomias,  S-c,  frc,  in  1840-4:^.  By  Du9ot  de 
Mofras.  In  3  vols.,  8vo,  with  volume  of  atlaa  and  plates.  Paris,  1844.  Goveranientwork. 
Contains  notices  of  Alaska  and  ila  trade,  Indians,  &e. 

1844, — Analm  de  la  Philoiophie  ChretUtte.  Vol.  15  and  others.  Contains  papers  of  M. 
Prevauej  on  the  ethnological  eonnectiona  of  Alaska  and  Mexico  by  the  Mongolian  lacea. 


1845. — ExplaHng  Expedition  Bound  the  World,  in  tbe  Vincennes  and  other  government 
vessels  of  tbe  United  States,  in  1838-43,  under  Lientenaiit  Charles  Wilkes,  {now  admiral 
U.  8.  H.)  IttS  vols.,  imperial  octavo,  (jovemment  work,  J845.  Plates,  maps,  charts,  and 
,  plans.  Some  40  volumes  altogether  were  published  on  the  results  of  this  eKpodition,  many 
of  which  contain  more  or  less  valuable  of  scientific  matter  on  Alaska-  A  namber  of  the 
officers  of  tbe  cipeilition  afterwards  served  in  California  from  1846  to  1867. 

l846.~E'Oi^oB  el  le$  Cotes  du  Norde  Pacijtque,  Sfc.  By  M.  Friix.  With  map ;  1  vol., 
8vo.    Palis,  1846. 

1846. — Ethnology  and  Philelagy  of  Wilkes's  Bxploring  Expedition.  By  Horatio  Hale.  1 
vol.,  quarto.    Philadelphia,  i840. 

mi7.— History  of  OTtgon,  California,  and  the  North  Pac^c  Coasts.  By  Robert  W.  GreeQ- 
how.  I  vol.,  Svo,  4th  ed.,  BostoD,  1847.  Mr,  Greentow  was  United  States  attorney  fof 
the  California  Land  Commission  of  185S,  and  died  in  8an  Francisco  in  1653.  His  work 
contains  valuable  notations  on  Alaskan  history. 

1847.— Siarfics  on  the  Priraitiw  Hislory  and  Antiquities  of  the  Races  of  America  and  Ocean- 
ica,  by  Gustavo  B'Eitcthal,  2  vols.,  Svo.  Fragments  on  Ihe  Histoiy,  Geography,  &c,  of 
America,  by  C.  F.  Jomard  ;  1  vol.,  Svo.  Both  these  works  were  published  (in  French)  at 
Paris  In  1847. 

1848. — Volume  of  Charts  and  Mops  on  Rasslaa  America,  Sfc,  printed  by  the  lithographic 
press  at  Sitka  in  1843. 

1849.— TAti  Collections  of  Lieutenant  Zigosliin,  of  the  Imperial  nany,  on  the  Indian  Tribes 
and  Laneaasea  of  Alaska,  are  printed  in  the  Memoii's  of  the  St.  Petersburg  Geographical 
Society  for  1847-'48-'49,  el  seq.,  and  also  in  his  work  of  travels,  in  2  vols.,  8yo. ;  St.  Peters- 
burg. 1847-1848. 

■  18q(I-'60. — Orogriiphji,  Ifc,  of  the  North  Pacific  Countries,  by  Profeasor  Grewingk,  pub- 
lished in  TraDBaetions  of  Ihe  Mineralogical  Society  of  St.  PetersburB,  and  also  in  Germany. 
This  is  stated  by  Mi.  Sumner  to  bo  a  very  valuable  work,  particularly  on  the  miaerai  devel- 
opments of  Alaska. 

1850. — National  Eistorg  of  the  Varieties  of  Man,  by  Dr.  R.  6.  Lathatn.  Svo,  London, 
1850. 

IKil. — Sir  John  Richardion'i  Arctic  Expedition.    3  vols.,  Svo,  London,  1851. 

1851. — A  Nautical  and  Historical  Directory  of  the  Pacific  Coasts  and  Islands,  Sfc,  Sfc.,  by 
Alexander  G.  Findlay!  2  vols,,  loyal  8vo,  London,  1851.  This  is  a  work  of  great  merit, 
and  one  of  the  best  Mimpilcd  on  oceanic  hydrography,  and  has  been  of  great  utility.  Tho 
author  is 'well  known  m  England,  and  an  eminent  collaborator  in  the  proceedings  of  the 
Royal  Geographical  Society.  His  notations  on  tho  Alaskan  coasts  ate  from  the  best  author- 
ities of  Russia  and  otber  nations. 

im2.—Veyase  of  the  ship  Herald,  under  Captain  Hy.  Kellet,  in  1845  to  J85I,  being  three 
cruises  to  the  Behring's  straits  countries  and  a  voya^  round  tbe  world;  by  Dr.  B.  Seeman; 
2  vols.,  Svo,  1853.  Other  volumes  on  the  natural  history  of  the  voyage  were  published  by 
Prof.  Edward  I'orbes,  1  vol.,  quarto,  1853.  A  separate  volume  was  written  by  Dr.  Seemau 
on  the  botany  of  tho  voyage,  in  quarto.  All  of  them  are  in  high  esteem  in  the  learned 
world.  See  also  the  volumes  of  Sir  Leopold  McClintock  on  jis  voyage  to  Behring's  strailB 
and  the  Arctic,  of  1852  to  1854 ;  ijIso,  the  volumes  of  the  London  Huutical  Magazine.    The 
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work  of  Seeman  contains  the  model  of  an  exploring  voyage,  and  ia  the  most  couTeDiout 
thing  of  the  kind  wo  have  ever  seen. 

1855, — Adiairat  Von  Wrangel.  This  gentleman,  who  several  tjmes  visited  California,  was 
governor  of  Russian  America  before  1848,  and  wrote  largely  in  the  Knssian  and  German 
ionrim]s  on  Uie  status  and  natural  llistoiy  of  Alaska.     His  works  are  considered  of  first-clasa 

1855. — Nbticea  of  the  Crastatea  and  other  Invertebrate  Mariiie  Animals  of  tke  North  Pacific 
CounlTies,  by  Professor  Wiiliam  Simpson,  surgeon,  &o.,  of  Ihe  Dnited  States  North  Pacific 
expedition  of  ie54-'56.  Tbese  notices  were  published  in  the  transactions  of  several  lenrnod 
locieties  of  Philadelphia,  Sew  York,  and  Boslfln,  from  1655  to  I8ffit,  and  wonld  now  make 

(2mo.  of  some  300  pages,  and  have  beconie  standard  authorities  io  natural  science.  The 
author  is  well  known  in  California,  has  contributed  valuable  services  to  the  Smithsonian 
Institute,  and  is  bow  in  cha^  of  the  Chicaeo  Museum  of  the  Natural  Sdenees.  His  nota- 
tions oifcthe  invertebrate  animals  of  the  Alaskan  toasts  are'extremely  interesting  and  curious. 

1855.~  Transactions  of  Ihe  California  Academy  of  Natural  Sdencts,  in  4  vols.,  Svo,  from 
1855  to  J866 ;  contains  several  valuable  papers  on  the  natural  history,  &c.,  of  Alaska,  by 
writers  of  the  J'acific  domain, 

1855.— TAe  Birds  of  Texas,  Califor'nia,  Oregon,  Sfc,  by  John  Cassin,  in  3  vols,  quarto; 
Philadelphia,  1855 ;  with  plates.  Also  the  volumes  of  John  J.  Audubou  on  the  Biography 
of  North  American  Birds,  and  his  gi'eat  work  of  accompan}-ing  plates,  all  published  belore 
1855.  The  Quadrupeds  of  NorlJi  American  is  a  celebrated  work;  also  written  by  Audubon 
and  Dr.  John  Bachman,  IE4D-'43.  All  these  volumes  are  splendidly  illustrated,  and  relate 
largely  to  the  natural  history  of  Alaska. 

1857. — Join  C.  E.  Biiachmann,  Librarian  of  the  Royal  Library  of  Berlin.  The  philolog- 
ical treatises  of  this  eminent  savan  on  the  Indian  languages  of  Russian  America,  and  show- 
ing their  relations  te  the  Athabascan  families  west  of  the  Hocky  mountains,  and  compari- 
sons with  the  northern  tribes  of  Mexico,  are  contained  in  Ihe  volumes  of  Traiisactions  of-tho 
Koyal  Academy  of  Berlin  since  1850. 

1857. — Tie  North  Pacific  Exploring  and  Sarseyiag  Expedition,  by  lieutenant  A.  W.  Hab- 
ersham, U.  S.  Navy;   1  vol.,  8vo,  1857. 

1857. —  Three  Years  in  IFaahingloa  Territory,  with  notices  nf  the  northwest  coasts,  by  Jas, 
G.  dwan;  1  vol.,  ISmo,  Hew  York,  1857. 

1857. — Missioa  to  the  Comrntnent  of  Japan,  by  Commodore  M.  C.  Perry,  U.  8.  Navy  ;  in 
3  vols,,  quarto,  1857,  copiously  illustrated.  Contiuns  highly  valuable  notices  on  the  hydro- 
graphy of  liie  north  Pacific,  its  great  sea  currents,  &o.,  &c. ;  government  work. 

1857. — The  Pacific  Bailroad  Sunteg  volumes,  from  1853  to  1 358,  in  12  vols. ,  quarto,  copiously 
illustrated.  The  first  volume  and  the  8th,  9th,  and  10th  contain  valuable  notations  on  the 
Indians,  birds,  fishes,  and  animals,  &c.,  of  *6  Pacific  domains  and  of  Alaska,  In  the  eighth 
and  ninth  volumes  may  be  fiiund  Spencer  P.  Baird'a  Bibliographies  of  American  Natural  His- 
tory, where  all  the  authorities  on  Alaskan  zoology  are  set  forth. 

1858.— Reports  o/  the  United  States  Coast  Survey  Office,  in  quartos,  since  1853.  That  of 
1858  coottuns  the  excellent  directory  of  George  Davidson  of  the  coasts  of  California  aaid  to 
the  far  north,  and  incidentally  of  Akska. 

1858. — LiteralitTe  of  the  Aboriginal  Langaages  of  America,  by  H.  E.  Ludewig ;  with 
additions  by  W.  W.  Turner  and  N.  Truebnor.    I  vol, ,8vo.,  London,  I85S. 

1860. — Chinese  Repository.  An  English  magazine  published  at  Canton  since  1838,  and 
making  now  over  30  volumes.  It  contains  an  immense  amount  of  matter  on  Aslalic  litera- 
ture, and  has  papers  on  Alaska  and  Kamstchatka.  It  was  first  edited  by  an  American  ni'~ 
_, ^..._^^^__.,. 
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iSeO.— Geographical  Dictionary  of  all  the  Countries  of  the  Warld,  by  J.  B,  McCulloch ; 
in  a  vols.,  royal  8vo,  London,  1855,  and  recent  editions. 

\BGO.— The  Forest  Trees  of  North  America,  by  Dr.  J,  G.Cooper,  of  Califoroia ;  in  Patent 
Office  Report  for  I860,    This  is  an  addendum  to  the  great  work  of  Michaux  and  Nutfall. 

I860. — The  Flora  of  North  Airuaica,  by  Dr.  John  Torroy  and  Dr.  Asa  Gray  ;  in  royal  Svo 
volumes.   Also,  their  continuations  in  the  volumes  of  the  R^lroad  Surveys. 

1860. — Smithsonian  Institiuioa.  The  volumes  of  annual  reports  of  this  Institution,  and 
those  entitled  "Contributions  to  Knowledge,"  contain  several  valuable  notations  on  the 
Indians  and  natural  history  of  Alaska.  M^or  Robert  Kennicott,  of  Chicago,  one  of  their 
most  famous  assistants,  and  who  explored  the  eastern  sections  of  Alaska  in  18<j2-'M,  died 
at  Micbaelowski,  in  that  Territory  in  May,  1866,  while  engaged  rn  expltirations  connected 
with  Bulckley's  Telegraph  Survey,  The  manuscripts  of  his  travels  are  said  to  be  in  posses- 
sion of  his  friends  in  Chicago  and  the  Smithsonian  Institution. 

I860.— T/ie  Indianalogy  of  California,  including  notes  ou  the  Indian  tribes  of  Alaska  and 
other  portions  of  the  Pacific  domain ;  published  in  the  California  Farmer  newspaper  in  four 
Beriesof  J  50  numbers,  from  1860  to  1864,  by  Ales.  S.  Taylor;  perfect  sot  in  the  mercantile  1 1_- 
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library  of  San  Franoisco,  and  the  library  of  t!ie  Smithsonian  I 
of  the  lato  Albert  Gallaijn  oit  the  nurthwest  Indian  cationa  . 
of  the  Now  York  Ethnologiual'BOciety,  after  1845. 

i&K.—The  Oeop-aphy  of  the  Sea,  by  Lieutenunt  M.  F.  Manry,  Stb  editioQ,  New  Tork, 
1831 ;  also  Mb  Wind  and  Current  CbarCs  of  the  Pacific  ocean.  This  aathor  v/ae  Superiii' 
teiHlent  of  tbe  National  Obxervalorj  at  WashingtoD,  and  afterwards  bucame  an  admiral  in 
the  rebel  service  of  the  sontbem  confederacy,  ^e  work  contMne  valuable  Qotatione  on  the 
ivic^s  and  currents  of  the  North  Pacific. 

ISSl. — Tlie  Ve^elatiim  of  tkt  Coasts  and  Islands  of  the  Pacific,  from  the  collections  on  tlie 
Toyago  of  the  Eussian  Bhip  Serdavive,  under  Captain  Lutke,  I826-J839,  hj  F.  H.  Von 
KitliU,  in  qaano,  published  in  Germany,  in  1861. 

1861.— Hialors  of  llie  Discovers  of  the  Earth^  by  CaiWonRittei;  London,  1861. 

1661. — History  nf  Eauteru  Asia,  Mongolia,  China.  SiaHekiiTia,  the  Amoor,  Kamtsdiatka, 
Ifc.,  Src,,  S[c.,  by  Frofeesor  Frederick  C.  Neuman,  of  Munich  and  Berlin;  London,  1861. 

1862. — Discoveries  in  nmikern  Pacific  from  Mongolian  Asia,  before  the  (inies  of  the  Ice- 
landers, (.A.  D,  500.)  Thesearesaid  to  be  written  by  Mc.  C.  G.Leland,  and  published  in 
the  Knickerbocker  and  Contineulal  mc^azines  of  1348  and  1862,  and  are  mostly,  as  is  under- 
BtoiKl,  from  the  work  of  Profeasor  F.  C.  Keaman,  of  Municb  and  Berlin. 

1892. — History  of  the  Discovery  and  Chartogmphy  of  the  Facifin  and  Atlantic  coasts  qf 
North  America,  by  Dr.  John  G.  Kohl.    1  vol.,  8yo.  London,  186li. 

1863. — Report  to  the  Imperial  Oovemment  on  the  Resources  of  Russian  America,  frc,  with 
notiecB  of  Britisb  Columbia,  California  and  the  north  coast  countriea,  in  1860-'61,  by  Cap- 
tiun  P.  N.  Golowntn ;  St.  Petersburg,  1863.  Also  published  in  some  periodical  iu  numbers, 
and,  as  is  said,  in  English. 

1863. — Les  Pevplea  de  la  Rassie.  This  we  judge,  from  Sttroner'8  remarks,  is  »  very 
voluminoua  and  valuable  work  on  the  pmiulatians  <J  tlie  Eussl^tn  empire,  published  about 
laSS.    (See  also  the  Almanack  de  Gotba  for  1867,  on  the  same  subject.) 

1864. — Travels  in  the  countries  of  tJu  river  Amoor,  v>ilh  Notices  of  B-ussian  America  and 
iioith  Pacific  Commerce,  bjMaio^Pen-yD.MMcUmSi  1vol., Svo;  Hew  Tork,  1864.  This 
was  written  in  furtherance  of  the  great  enterprise  of  the  telegraph  connecting  North  Amer- 
ica and  Aua. 

1805. — Atlas  for  the  Hisl'irvof  the  Discovery  of  America,  compiled  under  direction  of  tbe 
Royal  Academy  of  Munich.  This  collection  is  made  by  photographing  old  and  aearce  maps 
OQ  the  Americas  to  the  number  13,  and  100  copies  ot  the  work  were  published  ia  18^'S,  at 
Munich,  at  the  price  of  $18.  Some  of  these,  relating  to  the  northwest  coasM  before  1571,  are 
taken  from  a  scarce  and  celebrated  chartographical  collection  of  tbe  Portuguese  scholar  Y&t 
Dom^da.    (See  notes  of  Professor  F.  C.  Neuman,  in  the  San  Francisco  Evening  Bulletin.) 

1867. — Speech  of  Senator  Sumner,  cf  Massachusetts,  in  the   United  Slates  Senate,  in  May, 
1867,  on  the  purchase  of  Alaska,  and  the  resources,  Stc,  of  the  Territory.    Pamphlet,  8vo,  of 
43  pages  and  large  map  of  the  Territory  and  vicinities. .  The  discussions  on  tbe  transfer  uf  . 
Alaska  In  the  United  States  Congress  will  be  found  preserved  in  the  volumes  of  the  Con- 
gressional Globe,  written  down  by  the  official  reporters,  in  1867. 

.  1867.— T/io  official  correspondence  between  Secretary  Seward,  of  the  State  Department,  and 
the  Ens^an  diplomats,  on  tbe  purchase  and  transfer  of  Alaska,  will  be  found  at  1arp:e  in  tbe 
volumes  accompanying  the  President's  mess^e  for  1867-1868,  from  April  to  December,  1867. 
(See  also  the  San  Francisco  newspapers.) 

1867 .^-Wew  Map  of  Alaska.  A  new  and  exlendecl  map  of  Rnssian  America  was  pre- 
pared in  May,  1867,  by  the  officers  of  the  coast  survey  in  California,  which  is  stated  t«  be 
det^led  from  the  most  recent  authoritie<s,  and  the  best  to  date. 

1S67. —Buldiley's  Telegraph  Survey.  The  officers  of  this  expedition  are  stated  to  be  engaged 
in  the  preparation  of  a  woik  on  the  Explorations  of  British  Columbia  and  Alaska,  connected 
ivith  this  great  enterprise. 

1867. — Sea  Charts.  Some  excellent  navigating  charts  of  the  North  Pacific  coasts  have 
been  within  the  last  18  months  issued  from  the  ajimiralty  office  of  London.  These  contain 
tbe  most  recent  and  reliable  notations  prior  to  the  Coast  Sm~vey  map  mentioned  in  the  fore- 
going. 

1868.— Lf«ei-s  to  the  Nea  York  Trilunr  and  Boston  Adrcrtiser. 

1838.— L(««ra.anrf  speech  of  Senatcr  Cole,  of  California,  in  lavor  of  the  acquisition  of 
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GENERII  OBSERYATIONS  ON  THE  PACIFrC  SIOPE. 

PROGRESS  OF  SETTLEMENT— IMMIGRATION  AND  LABOR. 
SECTION  I. 

INFLUENCE  OF  MiHiNG  OK  OTHER  INTERESTS. — Witliiu  the  brief  space  of 
iiinetcon  years  pnr  people  have  opened  up  to  settlement  a  larger  area,  of  territory, 
valuable  as  a  source  of  supply  for  nearly  all  the  necessities  of  man,  than  has 
ever  before  in  the  world's  history  been  hrought  within  the  limits  of  civilization 
in  so  short  a  time.  Nineteen  years  ^o  California,  Arizona,  Ooloiado,  Montana, 
Idaho/  Washington  Tereitory,  Oregon,  Utah,  and  Nevada,  occupying  more  than 
one-thir-d  of  the  entir-e  area  of  the  TInited  States,  were  regions  chiefly  Isnown 
to  trappers  and  traders;  traversed  and  ocenpied  for  the  most  part  by  barbarous 
hordes  of  Indiana,  That  this  estraordinary  advance,  with  all  its  concomitant 
results  to  the  trade  and  commerce  of  the  world,  has  been  achieved  by  the  discov- 
ery and  development  of  our  raineial  r^ourees,  no  I'easonable  man  pretends  to 
dispute.  Every  day's  progress'  in  our  history  speaks  for  itself,  and  the  facts 
ai'e  patent  to  alL 

It  seems  a  little  singular,  considering  the  millions  of  treasure  thus  added  to 
our  national  wealth,  the  vast  range  of  industry  opened  to  our  people,  the  won- 
derful impulse  given  to  agriculture,  commerce,  and  manufactures,  that  of  all  our 
great  national  interests,  the  business  of'  mining  has  had  the  hardest  struggle  to 
enlist  the  favorable  considei-atioa  of  our  government.  Of  late  years,  ttoough 
the  ii-resistible  logic  of  results,  something  has  been  achieved  in  the  way  of  moi^e 
intelligent  federal  legislation, 

The  mineral  lanllaw,  of  July  28,  1866,  gi-anting  titles  in  fee  to  the  miner^ 
Is  an  advance  in  the  right  direction.  The  appropriation  for  the  collection  of 
niinitig  statistics  is  another. 

There  are  in  the  Atlantic  States  many  who  will  speak  of  mining  as  an  inter- 
est inimical  to  the  welfare  of  a  people,  owing  to  its  fluctuating  and  haaardous 
character,  and  to  the  contempt  it  is  supposed  to  beget  for  the  more  gradual 
methods  of  acquiring  wealth.  There  is  much  tnith  iii  this  view  when  it  is  con- 
fined to  the  early  style  of  mining,  which  despised  restraint  and  debauched  the 
morals  as  it  impaired  the  constitntions  of  those  who  followed  it  in  a  spirit  of 
wild  adventure.  But  the  objection  does  not  lie  against  mining  as  a  regular,  sys- 
tematic pursuit,  directed  by  still  and  capital,  and  relying  upon  the  sttiady  con- 
timiance  of  moderate  profits.  This  kind  of  mining,  by  common  consent,  is  des- 
tined to  be  one  of  the  most  permanent  and  healthful  sources  of  prosperity.  The 
application  of  American  ingenuity  and  enterprise  to  the  development  of  the 
deposits  of  precious  metals  found  west  of  the  Rocky  mountains,  is  certain  ulti- 
mately to  make  mining  for  gold  and  silver  as  legitimate  and  safe  a  bnsuiess  as 
mining  for  coal  and  iron,  and  as  great  a  promoter  of  diversified  industry. 

If  we  take  mining  only  in  its  past  condition  and  its  present  transition  state, 
we  mast  admit  that  with  all  its  evU  effects  upon  individuals,  it  has  caused  most 
important  genera!  benefits,  especially  in  anticipating  by  generations  the  peojJing 
of  the  immense  Territories  of  the  west,  and  thus  widening  the  field  for.  the  dis- 
play of  national  ener^es,  broadening  the  spirit  and  firmly  bracing  the  national 
cr-cdit  But  for  the  mining  furor  of  the  last  19  years,  California  would  proba- 
bly have  remained  a  vast  cattle  range  to  this  day,  and  all  the  great  Territories 
that  adjoin  it,  now  peopling  mth  civilized  communities,  and  nearly  traversed  by 
a  railroad  uniting  both  shores  of  the  continent,  would  still  be  savage  wastes, 
held  and  controlled  by  the  barbaiians  who  are  fast  retiring  before  the  forces  of 
modern  progress. 

The  direct  effect  of  mining  upon  agriculture  and  commerce  is  strikingly  shown 
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in  Caiifornk.  How  much  wheat  would  bow  be  exported  from  San  Francisco 
bat  for  the  mines  and  the  population  atti-acted  by  them!  How  many  interior 
towns. would  have  been  built ;  how  iiar  would  the-  Pacific  nalroad  have  been 
constriicted;  where  would  have  been  the  overland  mail  and  telegraph,  and  the 
China  steamship  line,  but  for  the  necessities  created  by  the  development  of  our 
mineral  wealth?  The  mines  have  not  only  led  to  these  things,  but  they  have 
built  up  a  great  manafeurturing  interest,  which  ali-eady,  in  San  Francisco  alone, 
estimates  its  annual  product  by  a  figure  nearly  as  high  as  that  of  the  gold  fields. 

The  trutji  is,  agiicultore,  commerce,  manufactures,  and  mining,  are  essentiallj 
homogeneous  pursuits.  The  only  antagonism  is  one  of  wrong  methods,  ana 
these  are  sure  to  be  rectified  ia  time.  In  some  quarters  of  the  globe  it  is  com- 
merce that  leads,  in  others  agriculture,  in  others  mining.  The  last  haa  been 
espedally  conspicuous  as  a  motor  of  emigration  and  industrial  development  in 
the  Padfio  Statesj  and  has  caused  the  others  to  flourish  where  notlung  else  could 
have  attracted  them  for  a  long  time  later.  The  rich  silver  mines  of  Nevada 
have  peopled  that  State  with  an  industrious  and  thriving  population.  Farms 
are  seen  where  sage-brush  deserts  existed  a  few  years  ago ;  the  rugged  declivi- 
ties of  the  mountains  abound  in  gardens.  On  the  western  slope  of  the  Sierra 
Nevada  we  have  luxuriant  orchards  and  vineyards,  in  the  place  of  endless  for- 
ests of  pine.  Baron  Humboldt,  the  most  learned  of  travellera  and  most  acnt« 
of  obsei-vere,  tells  us  that  the  best  cultivated  fields  of  Mexico  ai*  those  which 
smronnd  the  richest  mines ;  and  he  bears  testimony  to  the  fact  that  "  wherever 
metallic  veins  have  been  discovered,  in  the  most  uncultivated  parts  of  the  Cor- 
dilleras, on  the  isolated  and  desert  table-lands,  the  working  of  mines,  far  from 
impeding  the  cultivation  of  the  soil,  as  it  is  generally  imagined,  has  been  singu- 
larly fevorable  to  it."    And  the  I'easons  he  gives  are  concludve : 

Wane  Bonn  awakens  industrj.  The  soil  begins  to  be  cultiFnted  in  the  ravines  and  de.cliv' 
itKB  of  tbe  netghboiins  mount^nB,  ivherever  ttie  rock  is  covered  with  earth.  Farms  are 
eetabtished  in  the  neighborhood  of  the  mines.  The  high  price  of  provisians,  Ijom  the  com- 
pe^Uon  of  pnrcbaaers,  indemnifies  the  cnltivator  fox  the  privations  to  which  he  is  exposed 
from  the  haid  life  of  the  moantains. 

The  trnth  of  these  obaervalions  is  strildngly  illustrated  by  the  example  of 
California.  But  mining  in  that  State  has  a  still  more  direct  influence  upon  the 
development  of  our  agricultural  resources  than  the  direct  demand  it  creates  in 
the  mining  districts  for  a^icultiual  products.  The  vast  net-work  of  ditches  in 
the  central  counties  has  maugui-ated  a  system  of  in-igation  which  may  some  day 
be  almost  as  indispensable  to  the  ferms,  orchards,  and  vineyards  of  the  diy 
uplands  as  to  the  placer  diggings.  No  pm^ely  agricultural  interest  could  beai 
the  expense  of  construolang  these  immense  drtchea,  some  of  which  range  from 
50  to  60  miles  in  length,  and  coat  singly  several  liundi'ed  thousand  dollars. 
Most  of  these  ditches  will  be  available  for  purposes  of  in-igation  and  manufac- 
ture, long  after  the  original  occasion  for  them  shall  have  passed  away. 

That  the  agricultural  and  manufacturing  will  be  far  in  advance  of  the  mining 
interests  of  California  within  a  few  years,  none  who  have  studied  the  market 
and  shipping  lists  for  the  past  year  or  two  can  doubt;  nor  can  it  be  denied  that 
this  is  a  matter  of  congratnlation,  for  while  mining  is  so  efficient  as  a  stimulating 
and  co-operating  industry,  it  ia  not  the  most  solid  or  genuinely  productive  and 
lucrative  industry,  and  al!  human  experience  shows  that  a  people  never'  attain 
the  highest  prosperity  and  the  best  culture  who  aj-e  largely  devoted  to  a  single 
pursuit.  Humboldt  says  "the  infitience  of  the  mines  on  the  progressive  culti- 
vation of  the  countiy  is  more  durable  than  they  are  themselves."  "VVhile  it 
must  be  admitted,  therefore,  that  "the  pTOduce  of  the  earth  derived  from  agri- 
culture is  the  sole  basis  of  permanent  opulence,"  it  is  but  just  to  say,  so  far  at 
least  as  the  Pacific  coast  is  concemeil,  that  the  working  of  mines  has  tended 
more  than  all  other  causes  to  the  development  of  thatpre-Gminent  branch  of 
industrv. 
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Although  tho  busineas  of  mining  lias  not  advanced  in.  any  remarkable  degree 
during  the  past  yeai',  the  average  yield  is  fair,  and  greater  confidence  exists  tian 
ever  before  in  the  profits  to  be  derived  from  tbia  pursuit  when  conducted  upou 
legitimate  principles.  The  depression  in  mining  stocks,  so  far  from  affording 
evidence  of  any  actual  decline  in  the  value  of  the  mines,  is  a  healthy  indication. 
It  pi-oves  that  the  era  of  reckless  speculation  which  has  resulted  so  disastrously 
to  thousands  of  our  citizens  is  drawing  to  a  ol(ee.  It  presents  conclnsive-  evi- 
dence that  a  system  of  mining  based  upon  tlie  lluotaations  of  a  stock  market 
can  never  be  permanently  prosperous.  Wherever  the  mines  are  carefully  worked 
by  individnals  or  by  companies  we  find  the  average  of  success  quite  a9  great  as 
in  other  branches  of  industry. 

It  is  manifest,  however,  that  quartz-mining,  apart  from  the  hazards  naturally 
incident  to  it,  labors  under  disadvantages  which  do  not  perttwn,  in  so  great  a 
degree,  to  any  other  pursuit.  It  requires  a  greater  amount  of  capital  and  the 
employment  of  a  larger  number  of  men  than  any  otter  productive  branch  of 
industry,  excepting,  probably,  mannfaotures,  which  arenot  subject  tu  the  same  risks. 
Taking  the  aggregate  of  losses  and  profits  on  all  the  investments  made  in  quartz- 
mining,  thei-e  is  no  business,  so  far,  on  the  Pacific  slope  which  has  pi-ovod  less- 
rerauneralive  to  capitalists.* 

Cost  of  Labor  ahd  Extbnses  of  Livihg. — A  serious  obstacle  to  the  pros- 
perity of  the  mining  interest  on  the  Pacific  slope  is  the  high  cost  of  labor.  It  is 
impossible  that  any  mine,  however  productive,  can  long  continue  to  bear  the  drMn 
upon  its  resoui-ces  necessary,  at  the  present  rate  of  wages,  to  defray  the  expenses 
of  working  it.  There  ai-e  innumerable  mines  in  every  State  and  Territory  west 
of  the  Rocky  mount^ns  now  idle,  wbich  could  be  worked  .at  a  profit  if  the 
expenses  of  labor  were  not  so  disproportionate  to  tho  cost  of  living.  Wages  ai-e 
still  in  many  instances  more  than  double  what  they  are  in  the  Atlantic  States, 
and  tenfold  more  than  the  wages  paid  in  Enrope.  The  question  arises,  why 
should  this  be  the  case,  when  the  cost  of  living  is  now  but  little  greater  in 
many  of  the  mining  districts  than  in  the  Atlantic  States,  and  certainly  beaiB 
no  propoition  between  the  wages  paid  and  the  cost  of  living  in  Europe. 

In  California  the  rate  of  wages  for  unskilled  la,bor  in  the  mines  is  9S  50  to 
$3  per  day;  cost  of  board  and  lod^ng,  $5  to  $7  per  week.  In  Nevada,  wageS 
$4  per  day ;  living,  #7  to  $10  per  week.  In  Montana,  wages  $6  per  day ;  living, 
$10  to  $14  per  week.  In  Idaho,  wages  $5  to  3S6 ;  living,  $9  to  $12  per  week. 
In  Oi-egon  and  Washington,  SSI  SO  to  $2  50  per  day ;  living,  $4  to  $6  per  week. 
Skilled  labor  varies  greatly,  according  to  the  demand  and  supply.  The  follow- 
ing rates  paid  in  Virginia,  Nevada,  for  the  varioi^  grades  of  labor,  may  be  taken 
as  a  medium  illuBtration ; 

Goia. 

Ordinary  minere,  per  shift  of  eight  hours $4  00 

Carpenters  and  millwrights,  per  day 5  00 

Stone  and  brick-masons,  per  day 6  00 

Engineers,  second  clasa,  per  ilay $5  00  to  6  00 

Engineers,  firet  does - 6  00  to  8  00 

MJLl.  HANDS,  TWO  SHIFTS  IN  24  HOUliS. 

Araalgamatora  and  feeders •. 3  00  to  3  50 

Rock-breakei-s  and  ordinary  workmen 2  50  to  3  00 

At  the  mills,  when  the  men  are- boarded,  the  foremen  get  $55  to  $60,  the  latter 

$45  to  $50,  per  month. 

In  section  18,  page  384,  a  table  is  given  of  the  market  prices  of  provisions 

and  vaiious  other  necessai-y  articles  where  miners  boaivl  and  lodge  themselves,! 

■*  Some  of  these  observations  originally  appeared  in  newspapers  to  which  they  were  fur- 
nished by  the  undersig-ned.— J.  R.  B. 
t  The  prices  in  San  Francisco  are  from  25  to  30  per  cent.  leas.  ,->  , 

-dhy  Google 


608 


EESOUECES  OF  STATES  AND  TEERITOEIES 


Many  of  tlie  better  class  "build  small  cabins  in  tbe  vicinity  of  the  mines,  wiGre 
they  can  obtain  ground  free  of  cost,  and  live  comfortably  ajid  economically. 
This  is  especially  the  case  where  they  have  families  to  superintend  their  domestic 
affairs.  Some  of  them  have  thrifty  little  gardens,  and  raise  all  the  vegetables 
they  require. 

Contrast  this  with  the  wages  pdd  at  Freiburg,  in  Saxony,  where  the  miners 
have  as  much  as  they  CMi  do  to  procure  the  necessary  means  of  subsistence,  leav- 
ing nothing  for  the  fnture.  Ordinary  miners  receive  per  shift  of  eight  hours  8J 
alvor  groschen,  (abont  22  cents,)  oqnal  to  $1  82  per  week.  Many  boys  are 
employed  about  the  i-eduotion  worts ;  they  eai'n  1^  to  5  sQver  groschen  for  eight 
hours' labor,  equsil  to  Sj  to  llj  cents  per  shift,  or  21  cents  to  69  cents  per  week. 
The  prices  of  labor  in  the  Haiz  and  in  Hmagary  and  Bohemia  are  nearly  the 
same.  It  would  be  difficult  to  make  a  comparison  of  the  cost  of  living  in  those 
countries  as  compared  with  expenses  in  the  Statos  and  Territories  of  tSe  Pacific 
slope.  If  Mmilar  articles  of  subsistence  had  to  be  purchased  in  Enrope,  the 
miners  there  conld  not  earn  enough  to  pay  for  their  food  alone.  They  do  not 
live  in  the  same  espensive  way,  and  consequently  it  costs  them  a  much  smaller 
'  amount;  but  the  miner  in  Nevada  who  receives  $4  per  day,  or  $24  per  week, 
and  pays  $10  per  week  board,  has  $14  left,  while  the  Sason  or  Hm'z  miner,  if 
it  cost  him  nothing  at  all  to  live,  would  have  but  $1  32  as  the  gross  result  of 
his  labor.  The  difference  in  other  necessary  expenses,  such  as  clothing,  &c., 
bears  about  the  same  relation  to  wages  in  Nevada,  contrasted  with  wages  in 
Europe,  as  expenses  of  living. 

I  am  indeljted  to  Mr.  B.  W.  Eaymond,  editor  of  the  American  Journal  of 
of  Mining,  for  the  following  paiiiculars  in  reference  to  wages  paid  to  miners  in 
Great  Britain.  At  the  date  of  his  letter  Mr.  Raymond  was  in  Bc«ton,  and  not 
witliin  I'cach  of  all  the  sources  of  infoi-mation  familiar  to  him.  It  is  proper, 
therefore,  that  the  data  herewith  submitted  should  be  accompanied  by  his  expla- 
nation.    He  writes  under  date  of  October  30,  1867  ; 

Cut  off  from  my  private  libraiy,  and  prevented  by  cireuiDEtauceB  from  makings  thorough 
research  in  hdj  of  the  public  libraries  of  Beaton,  I  cannot  give  you  as  full  data  as  1  would 
like  concerning  the  wages  paid  in  England  at  the  present  time  to  minera  and  mining  engi- 
neera ;  but  I  jot  down  a  few  statisiica,  hKtiiy  aiianged,  on  which  you  may  depend  as  both 
modorn  and  secorale.  If  you  would  pursue  jonr  ioqairies  further,  consult  "  Mineral  Statis- 
tics of  the  United  Kingdom,"  Eobert  Hnnt,  F.  E.  S.,1865i  reportBof  the  committee  of  the 
House  of  Commons  oq  mines  and  of  the  commissioners  on  mines  (parliHmeutary  blue-hooks, 
both  1866;)  Loudon  Mining  Journal  and  Colliery  Guardian,  1865,1866,1867.  The  Berg- 
und-hiittenmanische  Zeitosg  for  1865, 1866,  and  1867  contains  a  series  of  admirable  accounts 
of  coal-mining  in  England,  witli  some  particulars  as  to  wages.  This  I  have  used,  but  the 
others  are  at  present  not  at  hand:  and  I  have  onlj  a 'few  coles  from  Levi's  "Wages  of  the 
■Working- Classes,"London, 1867:  bis  autliorities  are  Hunt  and  the  parliamentary  reports. 
Miners  are  not  uncommonly  p^d  (aa,  for  instance,  the  tributors  of  Cornwall)  according  to 
the  amount  and  quality  of  ore  extracted  and  its  market  price  at  the  time;  so  that  they  some- 
times  make  large  profits  and  sometimes  none  at  all.  In  the  following  table  1  have  arranged 
the  wages  per  week  as  wall  as  I  could : 
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N,  B. — The  averages  given,  especially  in  the  case  of  metaUurgieal  worlta,  are  macte  up  of 
widely  differing  wages,  according  to  rank  and  akill  of  workmen.  The  foregoing  table,  how- 
cvei',  gives  a  good  notion  of  the  condition  of  thb  miners  and  smelters  as  a  «laes.  It  will  be 
seen  that  ceal-minors  (under  contract)  often  earn  more  than  the  salaries  of  over-men,  deputj- 
man^igers.  See.    Tbis  is  paralleled  in  Pennsylvania. 

The  following  vsJnablB  informatioii  in  reference  to  tte  cost  of  living  in  the 
principal  iron  districts  of  England  is  furnished  to  the  Chicago  Tribune  by  its 
London  correspondent,  under  date  of  May  15,  1867.  After  a  detmled  statement 
of  the  rates  of  wages,  the  writer  saya : 

Referring  to  the  social  condition  of  the  worhmen  earning  the  wages  indicated  in  the  fore- 
going  quotations.  I  proceed  to  give  the  prices  of  the  common  articles  of  consoroption, 
because  man's  position  must  be  estimated  by  a  companson  between  his  earnings  and  Che 

.  ._.!.=  .1.  { .  _.? jgj|.j,  gxppjj^  j]j  order  to  support  bimself  and  family.    The 

o  throughout  the  coustrj,  but  in  no  district  is  it  higher  than 


in  the  one  selected  for  illnstration. 
Retail  Prices.— Flour,  Ss.  Hd.  per  14  pounds,  o 


£1  T3s.  id.  per  barrel; 
~  "    '  >  9d.  per  poui 
7c/.  per  pound;  . 


r,  Is. 


to  5d.  per  pound  ;  tea,  2».  6(i.  to  3s.  per  pound ;  coffee,  Is.  9d.  t  , 

8d.  to  Is.  per  gallon;  ale,  Is.  to  3».  per  gallon ;  whiskey,  f5s.  per  gallon;  brandy,  13s.  to  20s. 
per  gallon ;  gin,  10a.  to  12s.  per  gallon :  gray  cotton  elotb,  32.  to  6irf.  per  j'ard ;  while  cot- 
ton doUi,  i\d.  to  8|ij.  per  yard;  loom  Dowlas,  7^.  to  \<i\d.  per  yard;  white  flannel.  Is.  to 
Is.  (id.  per  yard ;  blue  flannel,  is.  to  6s.  per  yard ;  colored  flannel.  Is.  to  2».  per  yard ;  prints, 
5Jd,  toH^/i.peryard;  French  merino,  Is.  tid.  te  35.  per  yard;  Cuburgs,  ^d.  to  Is.  id.  per- 
yard  ;  Wicdsey,  ^d.  to  Is.  9rf.  per  yard ;  Linsey,  6Jrf.  to  lOJd.  per  yard;  pilot  cloth,  4s. 
lid,  to  8s.  Crf,  per  yard;  doeskins,  2s,  6d.  to  5s.  per  yard;  moleskin.  Is.  6d.  toSs.  per  yard; 
corduroys.  Is,  6d.  to  3s.  per  yard  ;  regattas.  6d.  to  fed.  per  yard;  men'e  worsted  hose,  3Jd. 
Co  Is.  id.  per  pair;  women's  cotton  hose,  Ijd.  to  Is.  per  pair;  bed-tickitig,  S\d.  to  Is,  lUd. 
per  yard ;  Dlankets,  8s.  to  S5s.  per  pair ;  cotton  sheets,  2s.  6d.  to  6s.  per  yard ;  counterpanes, 


•is.  to  6s.  each. 


E  Clothinu. — Men's 


black  cloth  coats,  17s.  6( 
1  trowsers.  10s.  to  18s.  6d, 
16s.  6d.;  n 


15s.  to  S5s. ;  men's  trowsers,  mixed  goods,  7s.  ^.  ti 

sers,  6s.  6d.  to  Ss.  6d. ;  men's  white  duck  trowsers, 

moleskin  vests,  4s.  to  4s.  6d. ;  men's  corduroy  and  moleskin  jackets,  Ss.  6d. ;  men's  blue 

pilot-cloth  jackets,  9s.  to  14s. ;  men's  heavy  flannel  jackets,  5s.  to  8s.  6d.i  men's  white  duck 


0  30s. ;  men's  b)aek  cloth 
men's  coals,  mised  goods, 
'a  cord  and  moleskin  trow- 
s  corduroy  and 


!  boots,  12s.  to  i4s,  per  pair;  tobacco,  is.  per  pound. 


;yGoo'^Ic 
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Hoase  rent  varies  ii-om  2s.  6d.  to  4s.  Gd.  per  week.  Coals  of  ordiaary  iraality  raage  from 
10s.  to  123.  per  toe.  Eatea  and  tastes  will  be  from  10s.  to  15s,  per  year.  In  many  cases  the 
houses  have  small  gardena^attached,  and  tha  occupiers  keep  a  pig.  School  fees  are  generally 
not  more  tlian  Hd,  or  3d,  pet  head  per  week.  A  few  pence  per  weak  secures  the  benefit  of 
relief  in  sickness  and  medical  attendance. 

The  iron  trade  is  particularly  an  industry  which  is  conducted  on  the  piece-work  and  con- 
tract system.  The  mnEiters  let  the  different  classes  of  work  to  contractors,  who  employ  the 
requisite  numbec  of  hands  under  them,  and,  as  a  matter  of  course,  get  the  labor  done  as 
cheaply  as  possiblo,  in  order  that  the  margin  of  profit  may  be  the  greater  for  themselves. 
Hence,  although  the  prices  paid  by  any  two  masters  may  be  nearly  identical  throughout  the 
mills  and  forges,  it  by  no  means  follows  that  the  net  earnings  of  the  contractors  under  each 
firm  will  be  identical."  Boys  are  employed  in  the  lighter  kinds  of  work,  such  as  door  draw- 
•  iug  and  dragging  out  iron  from  rolls,  but  there  are  very  few  employed  under  12  years  of  age. 

TIic  same  writer  adda  : 

It  has  been  s^d  that  the  English  manufacturers  live  by  pauper  laborers,  which  implies 
that  the  operatives  are  paid  starvation  prices — barely  enough,  under  the  most  favorable  con- 
ditions, to  enable  them  to  live,  and  that  when  a  depression  in  trade  occurs  the  workmen  are 
thrown  upon  the  union.  This  is  a  gi'oss  misrepreseutatinn.  Any  one  who  would  take  the 
trouble  to  make  a  close  acquaintance  with  the  social  coudition  and  habits  of  the  workmen  in 
afiy  of  the  principal  seats  of  English  manufacture— iron,  cotton,  woollen,  or  earihenware — 
would  find  that,  as  a  rule,  work  is  onjy  carried  on  five  days  a  week  ;  that  the  operatives 
have  a  keen  appreciation  of  and  an  ability  to  purchase  the  good  things  of  this  life ;  that  they 
are  enthusiastic  pleasure  seekers,  and  are  lavish  in  their  expenses  in  holiday  times ;  that  the 
more  provident  are  able  to  invest  large  suuis  in  building  societies,  post  office  savings  hanks, 
and  the  like ;  that  many  of  the  men  live  in  their  own  houses,  and  a  greater  number  have  very 
respectabio  and  weU-fumished  houses.  Unfortunately,  high  wages  too  frequently  begets 
extreme  indulgence  and  Improvidence,  and  there  are  many  dark  spots  in  the  social  life  of  any 
district ;  but  this  is  the  fault  of  tbe  individuals  themselves,  and  were  they  willing  they  might 
speedily  improve  their  circumstances. 

Wages  G-ekerally  amd  Dbmanc  tob  Labor. — The  following  is  a  copy 
of  an  stddi-Qss  from  the  Meehanioa'  State  Council  of  California  to  the  n  echan  c 
of  the  Unit«d  States  and  Europe  : 

A  copy  of  a  circular  is  in  our  possession,  which  we  are  informed  is  being  d  st  bn  1 
throughout  the  Atlantic  States  and  Europe  by  the  authority  of  the  Pa^ifio  Ma  I  Stean  sh  [ 
'Company,  which  bears  upon  one  side  of  a  half  sheet  the  advertisement  of  that  co  pany  s 
■California  line,  and  on  the  other  what  purports  Ifl  be  a  correct  list  of  the  *ages  paid  fo  ho 
various  classes  of  labor  in  this  city  and  State.  This  list  is  accredited  to  the  Alta  Califoiujan, 
the  organ  of  the  capitalists  andmonopolistsof  this  coast,  and  which  has  ever  been  the  enemy 
of  labor  and  labor  interests.  Xt  was  published  for  the  purpose  of  inducing  an  undue  immi- 
gration to  this  State,  especially  of  mechanics,  enpectuig  by  that  means  to  break  down  the 
trade  associations  in  existence  here,  particularly  those  which  bave  adopted  the  eight-hour 
.CTslem.  This,  too,  is  one  of  the  objects  of  the  Pacific  Mai!  Steamship  Company  in  repub- 
.hshing  it  in  tho  ma:;ner  they  have.  They  bave  threatened  to  bring  large  nunibers  of 
.mecbarues  here,  let  it  cost  what  it  may. 

They  bave  already  brought  from  40  to  60  here  under  contracts  to  work  out  their  passage 
sifter  their  arrival.  The  conditions  of  these  contracts  are  all  in  favor  of  the  company,  they 
not  bavmg  bound  themselves  to  give  the  men  work  except  at  pleasure.  Some  of  tlioae  who 
came  here  under  these  contracts  are  now  out  of  employment,  and  have  demanded  that  they 
he  employed  or  that  a  return  ticket  be  furnished  them,  both  of  which  demands  wererel'used. 
A  breach  of  the  peace  was  the  consequence,  in  which  the  ^^ts  of  the  company  were  the 
wictors.  It  is  a  fact  well  known  to  the  agents  of  the  vaJ'ioua  steamship  linos  having  vessels 
running  to  and  from  this  port,  that  there  is  aheady  an  excess  of  workmen  in  all  the  ship-work- 
ing trades  here,  and  has  been  for  years.  They  know,  too,  that  inconsequence  of  this  excess 
tho  workmen  are  idle  nearly,  if  not  quite,  one-half  of  their  time.  They  know,  too,  that  the 
sum  of  JS  per  day,  quoted  as  the  wages  paid  to  caulkei's,  is  not,  nor  has  it  ever  been,  the 
current  wt^es  here  ior  ten  years  past ;  and  that  lift  per  day,  for  Sunday's  work  was  never 
iPaid  but  in  a  single  instance.  Both  these  prices  were  paid  by  a  steamship  company  to  obtain 
men  to  prepare  a  ship  for  eea,  on  one  occasion,  two  years  ^o — the  men  working  extrahours 
to  get  her  ready  to  sail  as  advertised.  The  shipwrights,  ship-joiners,  caulkers,  bricklayers, 
stonecutters,  and  some  one  or  two  other  trade  associations,  regolale  wages  and  have  uniform 
rates.  In  other  branches  each  journeyman  contracts  for  himself.  "Tho  Mechanics'  State 
■Connoi!,"  a  central  organization,  composed  of  delegates  from  the  various  trade  associations, 
have  appointed  a  committee  to  ascertain  and  repnvt  to  them,  among  other  things,  tha  rate 
of  mages  paid  to  jouroeymen  in  all  branches,  with  the  average  amount  of  time  employed 


jyGoogle 
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I  not  yet  completed  their  reports,  but  they  have  fur- 
TDiug  aome  of  the  principal  trades : 


Trades, 

Highest  wagB» 
pefflay. 

Avemgo, 

Trade?. 

par  day. 

A,™„. 

ShlpwrigtW 

*4  50to80O 

Ira 

Humbera 

$3  00  to 

00 

^TO 

ST  .„ 

MachioialB 

9  50tS 

00 

975 

aSOtoiOD 

Wood  tutoers 

sas 

ISfe'^^^ 

BnckJayeis 

loatosflo 

3  00 

S.*™ 

300 

Im 

BodBrmatecs 

asotoioo 

aso 

Monlaer" 

4  00 

S50 

These  figures  were  obtained  by  cofcnlting  the  members  of  the  Yarious  tradea,  and  can  be 
relied  npon  as  correct.     We  are  led  to  believe  that  an  organiaation  consisting  of  30  or  40  of 

'"    us,  and  known  as  the  "Jmmigrant  Aid  Association,"  is  aiding  in  the  dissemination 

"""  '.B  which  are  calculated  to  deceive  the  unwary.  Therefore  we  say  to  all,  receive 
._nts  relating  to  the  rale  of  v/ages,  the  chanco  and  prospeeta  for  obtaining  good 
aj^ble  lands  near  the  market,  oi  to  there  Iwing  a  demand  for  sluUed  labor  here,  with  many 
grains  of  allowance.  They  are  but  an  ignis  fataus,  intended  to  allure  yon  here  to  accom- 
plish Bome  private  purpose  of  indiTiduala  or  monopolies.  Times  aie  dull  here  in  many 
trades,  and  tLey  cannot  be  expected  to  improve  while  the  rainy  season  lasts.  Insome  trades 
the  approach  of  wet  weather  tenda  to  improve  business ;  among  these  are  the  metal  roofers, 
aaphaitnm  workers,  and  shoeniakers.  For  the  first  time  in  the  history  of  this  city,  relief 
committees  to  provide  fov  the  necessities  of  the  members  of  several  of  the  trades  have 
been  formed,  and  hundreds  of  dollars  have  been  collected  and  disbursed  for  this  purpose. 
Let  no  one  come  here  without  the  means  of  snpport  in  case  they  fail  in  getting  employment. 
To  joeohanica,  of  all  trades,  wa  say,  if  you  come  here  with  good  feeling  toward  your  fel- 
lows, with  the  intention  of  working  hand  in  hand  with  us  in  support  of  the  interests  of  the 
working  elaasea,  we  will  extend  you  the  right  band  of  fellowship  and  welcome  you  as 
brothers.  But  do  not  come  here,  as  some  have  already^  done,  in  the  interest  of  capital,  to 
assist  in  crushing  the  labor  interest  of  this  coast.  Any  infonnationregarding  any  tiadecaii 
be  obtained  by  addressing  the  "Mechanics'  Stale  Council,"  bos  No.  1493,  San  Francisco,  or 
lo  either  of  the  undersigned  at  the  same  post-office. 

By  ori^erof  the  Mechanics'  State  Council  of  California,  San  Francisco. 

H.  J.  LOASSE, 
A.  M.  GEEY, 
CHAS.  C.  TEEEILL, 

Correspondi'os  Commitlee. 

San  Francisco,  NovewheT  35,  18G7. 
Commenting  npon  tie  addieea  above  quoted,  the  Alta  California  says  r 

The  document  is  a  very  singalar  one,  and  seems  to  have  excited  a  good  deal  of  siuprlse  at 
the  cast,  where  it  did  more  to  open  the  eyes  of  workingmen  U>  the  gross  tbily  and  injustice 
of  Trades  Unions  seeking  to  monopoUae  employments  in  a  few  hands  at  h^h  wi^ea  than 
almost  any  argument  cotnd  have  done.  There  are  thousands  of  industrious  workingmen  at 
the  east  and  in  Enrope,  who  at  this  time  are  unable  lo  obtain  work  at  alL  Those  who  can 
get  employment  receive  fl  50  fo  $2  in  greenbacks — say  %\  to  (I  50  (and  average  for  the 
year  jl  for  ten  hours'  work)  in  gold.  Flour  is  $10  gold  per  barrel,  and  other  provisions  and 
expenses  of  living  in  proportion.  Those  people  slru^liug  for  life  have  put  into  their  hands 
the  address  to  wlilch  we  called  attention. 

That  address  informs  them,  on  the  authority  of  the  State  council,  that  wt^es  in  SO  mechan- 
ical branches,  which  it  euumeratfls,  average  |S  55in  gold  thronghoat  the  year  for  eight  hours' 
work.  They  know  that  floar  and  provisions  here  are  cheaper  than  there,  since  they  are 
sent  hence  at  a  profit.  They  know  wTiile  the  price  offuel  there  has  risen,  as  the  thermometer 
falls  to  zero,  to  rates  which  absorb  their  whole  earnings,  that  this  climala  nearly  dispenses 
with  that  expense.  They  know  that  the  amount  of  labor  lo  be  done  here  in  developmg  the 
natural  wealth  of  the  coast  is  limitless,  and  that  the  more  there  is  done  the  more  capital 
will  increase  to  employ  still  more.  They  know  also  that  passages  are  so  low  now  that  the 
transk  may  be  made  for  the  wages  of  two  weeks'  labor  here.  Three  weeks  will  t^-anspert 
them  from  cold  and  idleness  and  hunger  to  warmth,  abundance,  and  high  wages.  Having 
a  lively  sense  of  these  truths  impressed  upon  them  by  the  drcumstances  of  distress  which 
surrounds  them,  they  reflect  upon  the  true  import  ot  passages  like  the  following  in  ' '  the 
address ;" 

"  It  (rates  of  wages)  was  published  for  the  pmposa  of  inducing  an  undue  immigi-ation  to 
this  State,  especialTy  of  mechanics,  expecting  by  that  means  lo  break  down  the  trade  asso- 

-""' ^ire,  particularly  those  which  have  adopted  the  eight-hour  system."      I  , 
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"  Tho  shipyriglils,  siip-joioel'S,  oanlknrs,  bricklayers,  stone-culters,  and  BOr 
other  trnde  aaeociationB,  regulate  wnges,  and  have  uniform  rates.  lo  other  b 
journeymen  cootractB  for  himaelf." 

' '  Let  DO  one  come  hero  withont  the  means  of  support,  in  case  they  fail  in  getting  employ- 
ment. To  mechanics  of  all  trades,  we  say,  if  you  come  here  with  good  feeling  toward  yonr 
fellows,  with  tlie  intention  of  working  band  in  band  with  us  in  euppoi-t  of  the  interests  of 
the  working  classes,  we  will  extend  jott  the  right  band  of  fellowship,  and  welcome  you 
as  brothers.  But  do  not  come  here,  as  some  have  already  done,  in  the  interest  of  capital,  to 
assist  in  crushing  tbe  labor  interest  of  Ibis  coast." 

These  contain  tbe  whole  programme.  The  rates  of  wages  are  so  high  here  that  yery 
little  work  can  be  done  locally,  none  that  can  be  possibly  avoided.  This  is  seen  in  the  fact 
that  imports  of  goods  made  elsewhere  increase  enormously.  The  evidence  of  this  Is  in  tbe 
rotuma  of  duties,  which  for  tbe  first  two  months  of  this  year  were  $1,419,089,  against 
11,181,437  last  year,  an  increase  of  25  per  cent.  This  inereasa  of  importations  has  lakea 
place  sirice  the  eight-honr  law  was  insisted  upon,  and  as  a  consequence  tbe  a:ddres3  states: 

"  Times  are  dml  herein  many  trades.  •  »  *  »  For  the  first  time  in  the  history  of 
this  city,  relief  committees  lo  proride  for  the  necessities  of  the  members  of  several  of  tho  trades 
have  been  formed,  and  hundreds  of  dollars  haye  been  collected  and  disbursed  for  this  pur- 

The  stranger  may  ask,  if,  as  the  address  assorts,  wages  are  $350,  gold,  per  dity,  how  is  it  that 
BO  many  persons  are  te  be  relieved !  Why  will  they  not  take  less  rather  than  turn  paupers !  The 
paragraphs  cited  give  the  reply.  The  trades  unions  "regulate  wages,"  and  suffer  no  work  te 
bedonebutattheii'prices.  Ifthoaearesohighlhatemployersareconipelledtojmporttbegoods 
instead  of  maiing  them,  and  discharge  the  hands,  those  still  in.  employ  are  assessed  to  ^va 
charity  to  those  discharged.  So  arrogant  are  these  unions,  that  not  long  since  many  scores  of 
men  in  one  shop  struck  work  because  a  hoy  had  used  a  hammer  for  a  short  time  upon  some  work. 
What  is  called  "undue  immigration,"  is  the  arrival  of  any  person  not  a  member  of  the  union, 

who  seeks  work  for  any  employer  who  will  pay  him.    Tterightof  e        '  ' ''   " 

capital  to  employ  a  man  to  do  some  work  for  him,  without  asking  pen 
utterly  denied.  Also,  the  right  of  a  man  to  work  for  w^^s  withou 
.  council"  is  sought  to  be  abohshed.  Hence  the  address  says,  if  they  ct 
council,  "come,"  and  get  work  if  you  can,  but  not  otheiiFise.  The  covert  threat  contained 
in  the  advice  not  to  come  "in  the  interests  of  capital"  may  be  taken  for  what  it  is  worth. 
This  sort  of  "dictatorship"  in  a  country  where  slavery  was  supposed  to  be  abolished  isa 
maiTel.  The  extent  to  wbii^h  this  system  may  be  pushed  is  made  painfully  manifest  in  the 
horrors  brought  to  light  in  England  through  investigation  into  operations  of  trades  unions. 
Sapplly,  here  we  may  rely  on  the  good  sense  of  the  people  at  large,  who  undetstand  that 
the  true  interests  of  this  coast  can  be  served  only  by  carrying  out  the  principles  of  our  ineti- 
tutions,  which  guarantee  freedom  to  every  man  in  the  "  pursuit  of  happiness." 

When  the  eastern  mechanics  see  that  a  close  monopoly  of  unions  here  enjoying  $2  50, 
gold,  per  man,  for  10  hours'  work,  not  being  satisfied  with  that,  reduced  the  hours  to  eight, 
flius  increasing:  'he  actaal  wages  paid  by  employers  to  f  3  10,  gold,  and  then  coolly  notify 
"the  mechanics  of  thoUnited  States  and  Europe"  not  to  eonie  here  and  disturb  their  "good 
thing,"  It  is  possible  they  may  consider  their  equal  rights  under  the  law  as  good  as  those  of 
"  the  council,"  and  conclude  that  if  capital  enable  them  to  earn  even  $3  per  day,  gold,  here 
instead  of  $1  at  home,  then  the  "intereste  of  capital"  are  worth  considering. 

An  analysis  of  the  data  contained  in  tte  preceding  pages  of  this  report  wOl 
abow  the  following  resoUa : 

1.  That  the  ai-ea  of  territory  west  of  the  Rocky  moantains,  abounding  in  the 
precious  metals,  and  in  the  nsefol  minerals,  is  limited  only  by  the  geographical 
boandaries  of  oar  poasessiona. 

2.  That  of  the  vast  immbei'  of  vahiable  mineral-bearing  lodes  known  to  exist 
in  OUT  Pacific  States  and  Territories,  but  an  infintesimal  proportion  is  in  actual 
process  of  development. 

3.  That  the  area  of  lands  suitable  for  cultivation  ia  sufficient  to  support  a 
population  greater  than  the  total  present  population  of  the  United  States. 

4.  That  with  a  climate  so  salubrious,  and  resom^ces  so  varied,  this  region 
offers  inducements  to  immigration  unsurpassed  by  any  other  part  of  the  world. 

The  folloiving  table  shows  the  area  and  population  of  each  State  and  Terri- 
tory, the  number  of  miners  actually  at  work  in  the  mines,  and  the  product  of 
bullion  for  1867.  In  estimating  the  population  engaged  in  mining,  it  is  difficult 
to  lis  iipon  an  exact  limit  MechanicB  who  mate  3ie  machinery,  or  put  it  up  in 
the  mines ;  teametera  who  haul  the  ores  or  the  supplies ;  assayers,  metalurgists, 
and  other  incidental  experts  and  employ^9,  are  to  a  certain  extent  engaged  in 
the  business  of  mining.     Many  thousands  who  never  see  a  nunc  derive  their 
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support  from  this  interest.  If  wo  go  beyond  the  superintendents,  experts  and 
operatives  directly  engaged  in  working  the  mines,  the  field  is  unlimited,  for  it 
may  be  said  the. whole  population  on  the  Pacific  coast  is  interested  directly  or 
intfireotly  in  this  pursuit : 

Area,  population,  avti  prod-iKt. 


states  and  territoricB  west  of  the 
Bocky  fliountsmB. 

'^'^^eT""'' 

Acres. 

'^^^&tl 

■!S,f"SS 

ing  Id  mines 

Produetofgold 
ingp^.3™07 

Arlolt 

laO,  947, 840 

7^Me^304 

9^' 010, 640 
5R,  196, 480 
44,  TH6, 160 

Si 

Telooo 

SS,00O 
10,000 

s,ooo 

6,000 

liooo 

^"'ooolooo 

V,  ehhingt"!!  Tamloiy 

12,000,000 
6,000,000 

i,ooSooo 

!■  000:000 

:;;'„„.,.....,...,. 
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The  above  table  shows  that  with  an  area  of  903,019  sq^uare  miles  we  have  a 
population,  of  only  780,000,  less  than  one  to  the  square  mile.  According  to  the 
eighth  census  (1860)  the  New  England  States  have  49.55;  the  middle  States 
69,83;  the  southern  coast  States  15,26;  the  western  central  States  20.93;  the 
northwestern  States  22.14, ;  Texas  2.55.  Mr.  De  Bow,  in  his  compendium  of 
the  seventh  census,  gives  the  density  of  population  in  Europe  and  other  foreign 
countries  as  follows :  Russia  in  Europe  28.44 ;  Austida  141.88;  France  172.74; 
England  332.00;  Great  BrltMa  and  Ireland  225.19;  Prussia  151.32;  Spain 
78.03;  Turkey  in  Em-ope  73.60;  Sweden  and  Norway  15.83  ;  Belgium  388.60 ; 
Portugal  95.14;  Holland  259.31 ;  Denmai-k  101.92;  Switzerland  160.05 ; 
Greece  55.70;  Mexico  7.37;  Central  America  10.07,  &c. 

It  will  be  seen  that  while  the  population  in  the  Pacific  States  and  Ter- 
ritories is  less  than  one  to  the  square  mile,  some  of  the  countries  of  Eiwope 
exceed  300,  as,  for  example,  England  332.00 ;  Belgium  388.60.  This  simple 
statement  shows  conclusively  tlie  great  desideratum  of  the  Pacific  coast.  We 
have  climate  and  natm-al  i-esoui-ces  equal  to  those  of  the  Atlantic  Sta,tes  and 
superior  to  any  in  Europe ;  we  have  land  enough  for  the  support  of  millions  of 
laborers  where  we  now  have  only  thousands.  We  want  population.  Cheap 
labor  will  develop  the  dormant  wealth  of  the  country.  To  insm'e  this  we  need 
the  speedy  completion  of  the  Central  Pacific  railroad,  and  the  prompt  construc- 
tion of  the  two  additional  lines  projected  acixiss  our  continent,  one  north  and  the 
other  south.  It  is  absurd  to  so,y,  mth  such  a  variety  of  undeveloped  i-esom-cea 
as  we  possess,  that  employment  is  difficult  to  obtain,  and  no  demand  exists 
for  labor.  If  we  require  no  labor,  there  can  be  no  demand  for  population ;  and 
if  we  need  no  increase  of  population,  then  all  progi-ess  must  be  considered  pi-e- 
judicial  to  the  intei-ests  of  the  country.  The  Commercial  Herald  and  Mai-ket 
Review,  of  San  Francisco,  judiciously  remarks : 

The  recent  numerous  arrivals  of  immigranta  from  the  east  and  from  Australia  foreshadow 
tlie  great  rush  whiob  will  undoubtedly  be  made  in  this  direcilion  during  the  current  year,  and 
it  is  eminently  proper  that  these  strangers  should  be  instructed  by  competent  parties  how  to   I .-. 
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employ  themselyee  with  profit.  An  army  of  consnmers,  mbo  are  non-producers,  cannot  long 
exist  in  that  condition  without  means,  and  in  this  cage  our  visitors  are  not  overhuidoned 
with  cash.  Thej  cannot  all  find  occupation  in  farming ;  nor  are  our  msnnfactories  suffi- 
ciently exteneiye  to  accommodate  any  lai^  number  oftliem ;  bnt  onr  placer  mines  are  tar 
from  being  exhausted,  and  still  offer  a  lucrative  £eld  for  the  operations  of  industrious  and 
Bober  men.  The  cost  of  living  has  been  reduced  three  or  four  himcired  per  cent,  since  1852, 
and,  although  the  placer  mines  (to  not  yield  so  richly  as  at  that  period  and  before,  tbe^  are 
sUll  capable  of  [oturaiug  better  tvages  t«  the  industrious  miner  than  he  can  obtain  in  any 
other  Stale  of  the  Union.  Formerly  live  dollara,  or  even  seven  Oollais,  a  day  would  not  pay 
a  man  for  bis  time  and  labor,  becauae  the  rates  of  living  were  too  high ;  and  many  fields 
were  ahandoned  which  are  still  capable  of  yielding  those  daily  returns.  Now,  a  sober, 
economical,  and  industrious  miner  can  support  himsSf  handsomely  and  save  money  on  S3 
per  day. 

The  heavy  floods  of  last  winter  have  probably  unearfied  much  wealth  in  ouf  gulches  and 
other  placer  diggings.  The  copious  riuns  of  1861-63  certainly  had  that  effect,  iind  new  dis- 
coveries of  a  rich  character  were  made  at  that  period.  Opportunities  for  reaching  the  mines 
are  now  plentiful  where  none  formerly  existed.  Mining  tools  are  abundant  aiid  cheap  in 
comparison  with  the  prices  ruling  10  or  13  years  ago.  It  is  then  onr  earnest  advice  l« 
those  newly  arrived  immigrants  to  furnish  themselves  with  picks,  hoes,  and  shovels,  without 
delay ;  take  the  earliest  opportunity  to  leave  the  cify  and  seek  the  placer  diggiugs  !  go  to 
work  with  will  and  determmation ;  stick  to  it  with  resolution,  and  but  few  years  will  elapse 
before  they  will  thank  us  for  the  advice,  and  eongratnlato  themselves  for  having  acted  upon 
it.  The  longer  they  remain  "  waiting  for  something  to  turn  up,"  the  deeper  will  they  smk 
into  the  slough  of  despondency,  and  the  less  heart  will  they  have  for  resolute  and  determined 
a<^ion.  Ow  placer  mines  sUll  offer  aremunerative  field  foriadnstn'.  Theyarenot  "worked 
out,"  nor  impoverished  to  an  extent  that  will  not  pay  wages  to  the  miner.  Many  of  them 
will  yield  from  $S  to  $4  a  day  to  the  hand.  Of  this  there  is  no  donht,  and  if  newly  arrived 
imnugrante  with  limited  means  will  only  accept  the  offers  held  ont  by  these  mines,  they  will 
do  wisely. 

On  the  aame  subject  tlie  San  Francisco  Evening  Bulletin  makes  tlie  following 
timely  and  sensible  remarks : 

Immigration  in  1849  and  1868.— The  pioneer  immigrants  of  20  years  ago  endnred  hard- 
ships of  which  the  immigrants  of  this  year  will  know  very  little.  The  sis  months'  voyage 
aronnd  Cape  Horn  in  crowded  ships,  badly  provisioned,  or  the  bungalow  passage  up  the 
Ohagres  river,  and  the  mule  ride  into  Panama,  with  the  long  waiting  on  the  Isthmus,  or  the 
still  longer  overland  journey— these  ate  experiences  of  which  the  modem  immigrant  will 
know  little  or  nothing.  The  men  of  '49  found  nothing  which  could  be  called  homes.  A 
sand  spit,  with  a  few  board  and  cloth  houses,  gave  little  promise  of  the  future  city.  Every 
article  of  food  or  clothing  was  enormously  high.  It  cost  nearly  as  much  1«  reach  the  mines 
fi:om  this  place  as  the  immigrant  is  now  charged  for  s  passage  from  Southampton  to  this 
port.  The  Senator,  a  year  mter,  transported  passengers  from  this  city  to  Sacramento  at  rates 
varying  from  |30  to  $fe  each,  and  on  reaching  the  latter  place  the  rough  and  costly  journey 
was  but  just  begun.  If  the  miner  was  ■  snccesetul,  his  gains  would  secure  very  few  com- 
forts, for  Ihey  were  not  in  the  country.  If  he  fell  sick,  the  misfortune  was  aggravated  by 
■exposure  and  the  absence  of  all  the  comforts  and  appliances  whicb  increased  the  chances  of 
resovery.  There  were  both  suffering  and  heinisoi,  and  as  h rave  struggles  with  an  adverse  fate 
OS  was  ever  known  in  the  history  of  any  country. 

The  immigrants  of  1868  will  assume  no  such  risks  as  did  these  pioneers.  They  will  come 
to  a  country  already  dotted  over  with  homes,  even  more  attractive  than  those  of  earlier  days. 
There  are  cities,  towns,  schools,  churches,  highways,  vineyaids,  orchards,  and  farms,  while 
the  coat  of  Uviog  has  beenreduced  below  the  prev^ling  rates  in  manyof  the  Atlantic  States. 
And  with  all  these  advantages  the  chances  of  success  in  any  industrial  calling  have  hardly 
been  reduced  at  all.  Wages  are  not  so  high,  hut  the  cost  of  living  has  been  cheapened 
more  than  the  cost  of  labor.  The  advantages  of  permanent  prosperity,  upon  the  whole, 
appear  to  be  upon  the  side  of  the  immigrant  of  J868.  It  is  a  more  auspicious  time  to  begin 
the  struggle  for  a  foothold  and  for  a  competence  than  it  was  20  years  ago.  The  lew  great 
opportunities  for  sudden  fortunes  may  not  be  so  apparent,  neither  are  the  risks  of  failure  so 

No  doubt,  immigrants  who  land  here  dmlng  the  present  yoar  without  money  will  suffer 
many  hardships  and  privations.  Some  will  belong  to  the  great  army  of  incapables,  others 
will  suffer  from  diseases  incident  to  changes  of  country  and  climate.  Many  will  come  with 
more  hope  than  resources,  either  of  capital  or  muscle.  But  the  immigrants  of  the  present 
year  are  not  likely  to  incur  greater  ri^  of  privation  than  will  those  who  land  at  New  York. 
Of  the  50,000,  more  or  less,  who  may  come  to  the  State  dming  the  present  year,  probably 
one-half  will  come  from  the  St^ea  east  of  the  mountains.  A  large  number  of  them  have 
friends  here,  by  whose  advice  or  through  whose  information  they  exchange  an  old  homo  for 
a  new  one.  This  element  of  incoming  popniation  will  need  veiy  little  help.  Very  few  of 
them  will  want  charity  soups  or  ftee  lodgings.  With  a  little  margin  of  ready  cosh  they  will 
strike  ont  for  themselves  and  help  to  mme  their  own  opportunities.    Tho  immigration  from 
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European  countries  will  be  more  liltely  to  nacd  aid.  Tlie  country  wili  be  new  and  Etrang^ 
fo  tliem,  and  tliere  will  not  always  be  that  ready  adaptation  to  the  exigeneios  of  new  posi- 
tions. Takiug  tbe  oioet  favorable  tIgw  of  this  incoming  population,  it  ivill  aUll  be  true  that 
a  good  work  can  be  done  in  alieviating  incidental  casea  of  distress  and  in  preventing  others, 
by  furnishing  to  the  immigrant  without  cost  such  information  as  will  insure  his  em^oyment 
with  the  least  possible  delay. 

Ttie  Sacramento  Union,  in  an  article  advocating  the  organization  of  a  propoeed 
"  labor  exchange,"  makes  the  following  judicious  suggestions  : 

How  TO  AID  Imhigrants, — A  preliminary  meeting  was  heldattbeMerchaJila'  Exchange 
in  San  Francisco,  on  Tuesday  evening,  to  organize  a  "labor  exchange,"  or  a,  society  Ut 
devise  means  for  securing  employment  and  present  subsistence  for  neoSy  immigrants  arriv- 
ing in  that  city.  The  idea  is  an  excellent  one  and  \ie\\  timed.  The  society  should  be  organ- 
ized withont  delay,  and  we  hope  to  see  it  embrace  a,  large  number  of  the  best  men  and  most 
practical  minds  in  the  State.     •«»«•*" 

Many  will  arrive  penniless.  Nearly  all  will  be  landed  at  San  Francisco.  Without  some 
means  tbey  cannot  leave  there  for  any  part  of  the  State  where  the  market  for  labor  calls 
them.  It  will  be  necessary  that  tbe  city  shall  take  present  care  of  the  needy.  Alms-houses 
are  not  to  be  thought  of  in  this  connectiun  The  desideratum  can  only  be  reached  through 
a  society  having  the  hearty  iiatron^e  of  every  business  department  and  the  use  of  laj^e 
sums  of  money  to  feed  the  immigrants  and  torwani  them  to  employment  in  the  interior. 
Sucb  a  society  ought  to  embiace  members  ot  tbe  large  corporations  of  the  State — railway 
companies,  steam  navigation  company  the  chamber  of  commerce  tbe  supervisors,  aud  the 
mayor  of  San  Fraui^sco.  It  could  with  such  a  m^e  up  'lerysoon  enlist  the  good  offices 
of  tbe  press,  and  the  accord  ot  the  people  ot  the  interior  These  immigrants  are  coming 
here  because  we  have  repeatedly  given  out  that  they  are  greatly  needed,  and  that  we  have 
an  abundance  of  work  for  them.  These  inducements  weie  held  out  in  good  faith.  We  do 
need  them,  we  have  work  for  them.  But  it  is  sure  to  happen  here,  as  everywhere  else,  that 
any  extraordinary  influx  of  population  will  occasion  some  distress.  How  to  get  along  with 
the  least  distress  is  the  problem  to  be  solved.  We  would  suggest  that  the  San  Francisco 
"  labor  excboi^e"  organize  at  once,  and  enlist  iu  its  ranks  as  many  of  the  practical  busi- 
ness men  of  that  city  as  possible.  Let  them  then  put  the  society  in  communication  with  the 
leading  business  men  of  the  interior,  who  ai'e  posted  as  to  tbe  probable  demand  for  fresh 
laborers  in  their  respective  districts.  The  severril  railway  sapenntendents  could  tell  them 
within  a  score  or  two  bow  many  they  can  employ  each  month,  and  how  many  to  forward. 
The  immigrants  might  be  forwarded  at  the  expense  of  the  society,  who  could  arrange  in  a 
business  way  to  be  repaid  by  the  interior  employers  from  the  first  month's  wages  eamedl  The 
great  grain  shippers  of  San  Francisco  have  their  purchasing  and  forwarding  ^:ents  in  every 

Erain  region  of^  tbe  State.  These  sue.  no  doubt,  well  posted  as  to  the  increased  number  of 
ands  the  present  crop  will  require  In  hoivesting.  Let  the  society  put  itself  in  direct  com- 
munication with  these  agents,  and  here  will  be  an  opening  for  hardly  less  than  10.000  men  at 
from  f50  to  (60  per  month  for  not  less  than  two  or  three  months.  By  tbe  same  genera! 
system  other  thousands  might  be  employed  in  the  timber  and  lamber  regions,  and  in  the 
coBsiJerable  improvements  that  will  be  made  this  season  in  all  the  towns  and  cities  of  the 
agricultural  districts.  It  is  not  probable  that  more  than  a  third  of  the  new-comers  will 
require  any  other  aid  than  such  valuable  information  as  a  sodely  so  organized  might  be  able  . 
to  give  as  to  the  best  means  of  reaching  this,  that,  ot  another  .point  in  the  interior,  the  qual- 
ity of  its  soil,  climate,  price  of  land,  advantages  of  cultivating  and  means  of  markating  pro- 
duce. Doubtless  many  who  come  will  have  the  ready  means  to  go  to  work  for  themselves 
and  become  employers  of  others  who  are  destitute.  Of  the  50,000  who  may  be  expected, 
10,000  to  15,000  are  likely  to  need  more  substantial  aid  to  start  them  off  iu  a  way  to  earn  a 
subsistence.  There  is  room  for  all  and  more  than  these  on  the  r^lways  in  course  of  con- 
struction and  in  gathering  a  harvest  nearly  twice  as  great  in  aiva  as  any  ever  before  planted 
in  the  State. 


SECTION     II. 

GENEEAL  CON  SI  DERATIONS  ON  THE  PRECIOUS  METALS. 

Why  Gom»  AiND,  Silver  aee  used  tok  Money. — Gold  and  silver  were 
adopted  as  standards  of  value  long  before  the  b%inning  of  the  historical  era; 
and  their  fitness  for  money  was  evident  even  to  barbarians.  They  are  hard  and 
not  subject  to  oxidation,  and  therefore  they  can  be  kept  and  handled  with  com- 
jKtratively  little  loss.  They  have  a  brilliant  lustre  suitable  for  articles  of  onia- 
ment ;  and  the  peculiarity  of  the  lustre,  color,  and  high  speoiflo  gi'avHy!)ijej;^J^[  q 
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tbom  easily  diatiiiguislia'hle  from  other  substances,  and  makes  imitations  liiffi- 
cult.  They  are  fusible  and  malleable,  so  that  they  can  be  mafie  into  any  form 
or  stamped  with  any  impressioD,  and  the  hardness  will  protect  the  form  or  impres- 
sion ft-om  wearing  out.  Both  metals  are  found  pure,  so  that  savages  would 
become  accustomed  to  their  use  before  learning  to  smelt  the  ores  of  iron,  copper, 
and  lead.  Both  metals  are  lui'e,  and  thus  a  small  quantity  has  served  to  repre- 
sent a  large  value  of  other  articles;  and  wealth  in  the  form  of  gold  and  silver 
could  readily  be  concealed,  or  transported  from  one  country  to  another.  There 
are  other  hai-d,  rare,  and  lustrous  metals,  but  they  cannot  readily  bo  refined,  or 
their  lustre  is  not  peculiar,  or  the  snpply  is  not  I'egular,  or  they  have  no  recog- 
nized value  in  the  arts ;  and  thus  gold  and  silver  are  to-day,  as  they  were  5,000 
years  ago,  the  best  of  all  metals  for  the  purposes  of  money. 

The  Quamtitt  oy  the  Peecious  Metals  ih"  Greece  asd  Rome. — The 
quantity  of  pretaous  metals  was  small  when  Athens  began  to  throw  the  bril- 
liancy of  her  intelligence  and  genius  over  the  ancient  world.  Abont  the  year 
600,  B.  0.,  nine  bushels  of  wheat  could  be  bought  for  an  ounce  of  silver  in 
Greece ;  or,  in  other  words,  a  bushel  of  wheat  cost  15  cents  of  our  money. 
The  advance  of  civiliaatioji  was  accompanied  by  an  increased  production  of  gold 
and  silver.  There  were  mines  of  both  metals  in  Egypt,  Thrace,  Armenia,  Spain, 
and  the  dominions  of  Attica.  Spain  had  the  richest  mines,  and  the  placers  in 
the  Aeturiasproduced  $4,000,000  annually  for  a  time,  and  a  silver  mine  at  Guadal- 
canal yielded  300  pounds  of  metal  daily.  The  spoils  of  Persia  added  gi'eatly 
to  the  stock  of  the  precious  metals  in  Greece,  and  after  the  death  of  Alexander 
an  ounce  of  silver  would  boy  only  three  bushels  of  wheat,  or  only  one-third  as 
much  as  three  centuries  earlier. 

In  Italy,  previous  to  the  first  Punic  wai-,  gold  and  silver  were  still  very  scarce 
and  high  in  pric«,  but  when  "the  senate  and  people  of  Eome"  became  masters 
of  the  world,  wealth  poui-ed  in  npon  them  from  all  the  boi-dei^  of  the  Mediterra- 
nean, and  the  bushel  of  wheat  which  cost  the  twentieth  of  an  ounce  of  silver 
350  B.  C.  cost  an  ounce  and  a  third  in  the  middle  of  the  fii-st  century. 

The  annual  revenue  of  the  empii-e  in  the  time  of  Augustus  was  $200,000,000, 
and  that  emperor  i-eeeived  1150,000,000  in  legacies  from  his  fi-iends. 

Oicero  received  $800,000  in  fees,  a  sum  which  has  probably  never  been  paid 
to  any  modem  lawyer, 

0.  C.  Isidorus,  besides  large  estates  and  4,000  slaves,  had  $15,000,000  coin 
at  the  time  of  his  death,  calculating  the  value  of  the  money  according  to  weight. 
Jacobs  estimates  the  total  stock  of  coin  in  the  Roman  empire  in  40  A,  D.  at 
$1,'' 50,000,000. 

The  Principal  Epochs  ih  the  Modern  Peoduction  oe  the  Precious 
METAI.S, — As  civilization  declined,  the  quantity  of  the  precious  metals  decreased, 
and  Alaric  consented  to  spare  Home  for  $1,500,000,  and  40  years  later  the  Eter- 
nal City  had  some  diflicnlty  in  rising  $1,200,000  to  buy  off  Attila.  The  annual 
average  wear  of  coin  is  estimated  at  about  one  part  in  360 ;  and  when  this  con- 
tinues for  centuries  with  no  new  supply  it  makes  a  great  redaction.  According 
to  the  estimate  of  Jacobs  there  were  in  149S  only  $170,000,000  of  the  precious 
metals  in  Christendom.  Previous  to  the  conquest  of  Mexico  the  new  world 
yielded  only  about  a  quarter  of  a  million  dollars  annually  to  Spain,  the  govern- 
ment of  which  lost  considerably  by  the  discovery,  until  Cortes  succeeded  in 
overthrowing  the  empire  of  the  Monteznmas. 

The  Aztecs  washed  gold  from  the  placers  and  smelted  silver  from  the  ores, 
and  had  a  conaderable  stock  of  precious  metals  on  hand  when-Cortes  came.  He 
of  course  took  all  he  could  ge£,  and  he  and  his  associates  soon  commenced  the 
working  of  the  lodes  known  to  his  subjects.  Among  these  were  Tasoo,  Znlte- 
pec,  Tlalpujahua,  and  Pachuca,  all  in  the  vicinity  of  the  capital.  The  annual 
shipment  to  Spain  fi-om  1519  to  1545  was  $3,150,000,  In  the  latter  year  the 
mines  of  Potosi  were  discoverecl,  and  their  yield  was  so  great  for  that  age  that 
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a  wotidei'ful  impulse  was  given  to  miaing  industry  throughout  the  new  world. 
In  1348  Zacatecas  began  to  produce  its  treasures;  Sombrerete  in  1655,  and 
Guanajuato  in  1558.  In  1657  a  miner  named  Bartolome  de  Medina!  working 
Pachuca,  made  a  discovery  that  was  more  important  to  silver  mining  than  even 
the  opening  of  Potosi.  He  found  that  silver  could  be  extracted  from  the  com- 
mon ores  by  mixing  the  pulverized  mineral  with  water,  salt,  and  copper  pyrites, 
and  it  was  a  process  that  required  very  Httle  water,  no  fuel,  little  machineiy,  no 
mechanical  skiil,  and  few  buildings.  It  was  a  method  of  reduction  peculiarly 
adapted  fo  the  treeless  and  waterless  mountains,  and  to  the  ignorant  mining  popu- 
lation of  Mexico  and  Pei-u.  Previously  all  the  silver  had  been  obtained  by 
smelting,  in  a  very  expensive  and  wastrful  manner,  the  furnaces  being  small  and 
very  niimerous ;  so  that  it  was  impossible  to  prevent  great  loss,  both  by  incom- 
petency and  by  dishonesty.  .  ' 

Some  years  elapsed  before  the  amalgamation  process  wasextendvely  adopted, 
but  within  10  yeais  it  had  been  introduced  into  all  the  mining  districts  of  Span- 
ish America ;  and  the  workmen  became  expert,  and  as  the  miae-owners  found 
the  separation  of  the  metal  on  a  large  scale  could  be  supeiTised  by  one  or  two 
men,  and  that  thus  waste  and  thieving  conld  be  prevented  to  a  much  greater 
extent  than  before,  they  made  renewed  exertions  to  extend  their  worlis.  The 
production  of  Potod  was  ax  times  as  great  in  1685  as  it  had  been  18  years 
before,  owing  partly  to  the  general  use  of  amalgsanation,  which  was  iu-st  intro- 
duced there  inl670,  and  was  not  generally  accepted  until  some  years  later.  The 
copper-pan  or  cazo  amalgamation  was  discovered  in  1690,  at  Potosi,  by  Alonzo 
Barba,  but  its  use  was  confined  to  a  few  districts.  It  was  during  the  last  decen- 
nium  of  the  16th  centmy  that  Potosi  was  in  its  most  prosperous  condition,  pro- 
ducing $7,500,000  per  annum. 

In  1630  the  mines  of  Ceiro  Pasco  were  discovered. 

In  the  years  17S6  andl737  the  Vizc^naandJacalminesofZacatocas  yielded 
$i,500,000. 

The  great  bonanza  of  Eeal  del  Monte  ivae  opened  in  1762,  yielding  #15,000,000 
in  33  years. 

The  great  wealth  of  the  Veta  Madi'e  was  demonstrated  in  1768,  and  Guana- 
juato rose  almost  to  the  leading  position  among  the  argentiferous  districts. 

The  production  of  silver  in  Mexico  increased  very  rapidly  from  1770  until  the 
beginning  of  the  revolution ;  and  the  inci-ease  was  owing  to  various  causes, 
including  the  i-eduction  of  the  royal  tax  from  20  to  10  per  cent,  on  the  gi-oss 
yield,  the  redaction  in  the  price  of  quicksilver,  the  opening  of  commerce  to  Spain, 
merchant  vessels  from  numerous  poi-ts  instead  of  confining  the  trade  to  vessels 
from  only  two  ports,  the  reduction  of  the  price  of  blasting  powder  from  75  to  SO 
cents  per  pomid,  the  abolition  of  the  alcabala,  an  article  needed  at  the  mines,  (an 
odious  and  oppressive  tax  on  internal  trade,)  and  the  purchase  of  bars  by  the 
provincial  treasury.  The  fact  that  the  country  could  prodiice  ^10,000,000  annu- 
ally from  1760  to' 1770,  as  it  did,  in  spite  of  all  th^e  restrictions,  furnishes  con- 
clusive proof  of  the  wonderful  wealth  of  the  mines,  and  also  of  the  industry  of 
the  people.  A  tax  of  20  per  cent,  on  the  gross  yield  would  paralyze  eveiy 
branch  of  British  and  American  mining,  and  wauld  entirely  stop  the  production 
of  the  precious  metals  in  many  districts  of  California  and  Australia.  Quicksil- 
ver, of  which  more  than  a  pound  was  lost  for  every  pound  of  silver  extracted, 
cost  80  cents  per  pound  in  1750,  and  was  reduced  in  1767  to  62  cents,  and  in 
1 777  to  41  cents.  The  purchase  of  bare  by  the  provincial  treasmies  was  of  great 
benefit  to  the  miners,  who  previously  had  to  sell  their  bullion  at  a  lo^  of  20,  30, 
or  in  remote  districts  even  40  per  cent.  There  wei'6  few  merchants,  aad  those 
few  expected  to  make  great  profits  from  their  transactions. 

The  mines  of  Hualgayo  in  Peru  were  found  in  1771,  and  three  years  later 
the  placers  of  the  Ural,  whicti  were  known  in  the  time  of  Herodotus,  were  redia- 
»v„ei  ,-,OOgIc 
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It  was  estimated  in  1777  tliat  two-Sfths  of  the  silver  of  Mexico  was  obtained 
by  smelting,  but  this  was  proliably  an  exaggeration,  and  when  Humboldt  was 
in  the  country  only  one-seventh  was  taken  out  by  means  of  fire. 

The  mines  of  Catorce  were  opened  in  1778,  and  proved  to  be  very  rich,  the 
mine  of  Padre  Flores  yielding  $1,600,000  the  first  year. 

The  mines  of  Guarisamey,  near  Duiango,  became  productive  in  1783. 
Tor  two  centuries  the  pulp  in  the  yard  amalgamation  process,  made  with  pul- 
verized ore,  quiokailver,  salt,  pyrites,  and  water,  was  mixed  by  the  treading  of 
men,  who,  notwithstanding  the  cold,  moisture,  and  mercury,  were  generally 
healthy.  ■ 

Singular  as  it  may  seem,  it  was  not  till  1783  that  mules  and  horses  were  intro- 
duced to  this  work ;  and,  although  the  change  saved  75  per  cent,  of  the  expense 
onthatbramchof  the  working,  still  it  would  probably  not  havebeenadopted  when 
it  was,  bnt  for  the  greatly  increased  production  of  silver  in  Mexico,  and  the 
difficulty  of  getting  Indian  repasadores  in  some  districts. 

The  great  bonanza  of  Kamos,  that  yielded  $18,000,000  in  nine  years,  was 
opened  in  1798. 

The  mines  of  Mexico  continued  to  increase  in  preductiveness  until  tlie  revolu- 
tion, which  was  a  war  of  racOT,  the  Mexicans  agsunst  the  Spaniards,  the  latter 
being  in  a  small  minority,  but  possessing  most  of  the  wealth,  mining  and  com- 
mercial knowledge  and  enterprise  in  the  country.  They  were  driven  out,  and 
with  them  went  ttiree-fourthB  of  the  men  who  had  the  money  and  brains  to  con- 
duct large  mining  operations.  The  production  fell  from  $33,000,000  to  less  than 
one-thh'd  that  amount,  but  it  soon  began  to  increase  agmn,  and  from  1850  to 
1860  it  was  as  lai^e  as  from  1795  to  1805. 

When  the  independence  of  Mexico  was  recognized  and  peace  was  restored,  it 
was  expected  that  the  production  would  soon  nse  fai  beyond  its  former  figure. 
The  most  brilliant  hopes  were  excited  in  England,- and  they  were  bas^  on 
many  plausible  considerations,  bnt  they  were  destined  to  bitter  disappointment. 
Many  of  the  best  mines  were  offered  for  sale  for  about  the  amount  which  they 
produced  annually.  They  had  been  well  opened  ;  their  value  had  been  proved; 
they  had  been  abandoned  while  in  full  production,  with  large  bodies  of  rich  ore 
in  sight ;  Some  of  them  had  not  suffered  much  by  standing  idle ;  their  produc- 
tion had  been  increased  at  the  average  rate  of  three  per  cent,  annually  for  40 
years  before  the  revolution,  and  the  workmen  familiar  with  all  the  processes 
of  mining  and  reduction  were  still  numerous.  And  if  such  production  and 
increase  ocoorred  under  the  oppressive  policy  of  the  Spanish  government,  and 
under  the  ignorant  management  of  the  Spanish  mine  owners,  what  might  not 
be  expected  under  a  liberal  republic  and  English  engineering?  The  mines 
would  no  longer  be  burdened  with  the  payment  of  one-tenth  of  the  gross  yield, 
over  and  above  all  the  costs  of  refining  and  coining.  The  ore  would  no  longer 
be  carried  up  to  the  surface  from  depths  of  1,500  or  2,000  feet  on  the  backs  of 
Indians,  nor  would  it  be  packed  6,  10,  or  20  miles  on  males  to  the  reduction 
works,  nor  would  the  water  be  hoisted  up  in  raw-hide  buckela  by  horse  whims, 
nor  would  mules  and  horses  drive  the  arrastraa  and  stamja.  Steam  would  pump 
the  water,  hoist  the  ore,  and  drive  the  pulverizing  machinery.  Wagons  would 
do  the  transportation.  Skilful  engineers  would  direct  the  cutting  of  adits,  shafts, 
and  working  levels,  and  educated  metallorgists  would  have  chai;ge  of  the  amal- 
gamation. The  production  should  rise  to  $50,000,000  or  $100,000,000  a  year, 
and  those  companies  which  could  get  ptasMsion  of  the  best  mines  ^onld  make 
princely  fortunes  for  all  their  sharSiolders.  Great  cai-e  should  be  exercised  in 
the  purchase  of  the  property;  only  those  mines  should  be  bought  which  had  been 
visited  by  Humboldt  in  1803,  and  were  mentioned  in  his  book,  and  were  known 
to  have  continued  productive  up  to  the  revolution.  On  these  principles,  it  was 
supposed  that  failure  would  be  impossible.  Bat  i^lure  was  jiosaible,  and  it  came. 
England  during  the  alver  fever  spent  $50,000,000,  for  which  she  got  little  return 
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save  dear  expeiicnc*.  Independence  did  not  piove  a  great  blessing  to  Mexico. 
Peace  never  oamo,  and  without  peace  there  could  be  no  success,  for  silvei'  mining 
above  all  other  puiauita  demands  peace.  Forced  loans  Tvere  levied  by  the  gov- 
ernment on  the  productive  mines,  and  the  silver  bars  while  on  the  way  to  the 
coast  were  taken  by  highway  robbers.  The  steam  machinery  could  not  he  talien 
to  the  mines  till  roads  had  been  made  and  wagwns  imported ;  tlie  roads  cost 
immense  sums;  when  the  engines  were  in  place  native  engineers  could  not  be 
found,  and  foreign  engineers  were  murdered ;  Enghsh  snperintendenta  and  Mexi- 
oac  miners  could  not  get  along  together ;  the  mines  were  found  in  a  much  worse 
condition  than  that  in  which  they  were  at  the  time  of  sale  represented  to  be ;  and 
ill  a  few  years  the  mines  of  Mexico  were,  with  a  few  exceptions,  abandoned  to 
tlie  Mexicans. 

The  most  notable  mining  districts  opened  in  the  19th  centuiy  have  been  the 
placer  district  of  San  Francisco  in  Sonera,  in  1803 ;  the  Melkowka  placers  in 
Siberia,  in  1816  ;  the  silver  district  of  Fresuillo,  in  1824;  the  silver  district  of 
Chanaroillo,  Chili,  in  1832;  the  silver  district  of  Guadalupe  y  Oaloo,  in  1834; 
the  silver  diatiict  of  GuadalcaQal,  in  Spain,  about  1830  ;  theplacei^s  of  the  Altai 
mountains,  in  Siberia,  in  1830  ;  the  placera  of  the  Sacramento  bastn,  in  1841'. ; 
the  placers  of  Australia,  in  1851 ;  the  placere  of  New  Zealand,  in  1857 ;  the 
placers  of  British  Columbia,  in  1858 ;  the  placers  of  Colorado,  in  1859 ;  the  di- 
ver district  of  "Washoe,  in  1859 ;  the  Nevada  iron  pan  amalgamation,  in  1860 ; 
the  sUver  and  gold  of  Idaho,  in  1861 ;  the  placere  of  Montana,  in  1863. 

Stock  of  Pekcious  Metals. — Tlie  stock  of  coin  in  Christendom  in  1492, 
and  at  various  epochs  since,  may  be  thus  estimated : 

Stock  of  gold  and  silver  com  m  Furope  m  1493  8X70, 000  000 

ProductiuQ  of  lOB  years  lesl  loss  by  wear  $bJU  000  (JUO 

Used  in  arts  |140  000  nno 

Sent  to  Asia  70  000  WD 

Deductions  — 210  000  000 

Net  gain  from  1492  to  IbOO  480, 000, 000 

Slock  at  eud  ol  1600  650,  OOO,  000 

Pi-oductiou  of  the  XVIIth  eentuiy  J  6^"  000  000 

Sent  to  Asia  10    000  000 

Used  in  the  arls  300  000  000 

Abrasion  and  loss  385  000  000 

DeduclJonB  toe  the  XTIIth  centuiy  850  ItOO  000 

Not  g^n  (f  the  XVUtih century  637, 000, 000 


400  OOO  000 

800  000  000 
Wearandloss  TOO  OOO  OOO 

Total  deductjone  tor  Wlllth  century 1 

Net  gam  of  iVIIIth  century  — 

Stock  at  end  of  1800  3, 6S7, 000, 000 

Production  of  Iflt  qnarter  XlXth  centuiy  7=0  000  000 

Wear  and  loss  175  000  000 

Used  in  the  ails  200  000  000 

Sent  to  Asia  1-5  000  OoO 

Deduct  nns  tot  1st  quarter  MSth  centuij -M  000  000 

Net  gain  o±  Jst  quarter  Mith  century  250, 000, 000 

Stock  at  eud  ot  1825 

Product  on  Sd  quarter  XlXth  centuij  ] 

Wear  and  loss  "00  000  000 

Used  in  the  arts  350  000  000 

Sent  to  Asia  J7r  000  000 

Deductions  20  quarter  XIX th  century ■   ■■-■■■ 

Het  gain  2d  quarter  XlXth  century — 


ooi^lc 
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Stock  at  end  of  1650 14,413,000-,  000 

Production  from  1951  to  1866,  inclusive |3, 500, 000,  UDO 

Wear  and  l06S $250,000,000 

Used  in, the  aria 500,000,000 

SeottoAaitt 800,000,000 

Total  dedactioDB  for  16  years 1,750,000,000 

Net  gain  ftom  1851  to  1666: 750,000,000 

Stock  at  end  of  1866 - _ 5, 16S.  000,000 

The  following  is  Jaoobs's  estimatej  as  given  in  Vol.  II,  pp.  70,  131,  214, 
■and  3S2: 

I  Stock  on  hand  in  1492 £34,000,000 

ProdnciJon  1493-1599  over  loea  and  wear £138,000,000 

Used  in  the  arts £38,000,000 

Sent  to  Asia 14,000,000 

Total  dednotioBS  1493-1599 43,000,000 

Net  gain  1493-1599 96,000,000 

Stock  on  Land  at  iha  end  of  1599 130,000,000 

Protluctiona  of  XVIIth  oeatury 337,500,000 

Sent  to  Asia 32,250,000 

Used  in  the  arts 60,250,000 

Wear  and  loBB 77,000,000 

Total  deduction  for  XVIIth  century 170, 500, 000 

Net  gain  of  XVIIth  century 167,000,000 

Stock  on  hand  at  the  end  of  1699 297,000,000 

Prodnctionof  1700  to  1809 880,000,000 

Seat  to  Asia 352,000,000 

Used  in  the  arts 352,000,000 

Wear  aad  loss 93,000,000 

Total  deductjons  irOO  to  1609 797,000,000 

Net  gain  from  ] 700  to  1609 83,000,000 

Stock  on  hand  at  end  of  1809 350,000,000 

Production  from  1810  to  1829 103,736,000 

Sent  to  Asia 40,000,000 

Used  in  the  arts 112,252,220 

Wear  and  loss 18,095,220 

Total  deductions  from  1610  to  1629 170. 343, 440 

Decrease  irom  1310  to  1839 ■■■- -  ■ 66,611,440 

Stock  on  hand  at  end  of  11S9 313,386,560 


It  has  been  ouatomary  to  make  estimates  of  the  amount  of  precious  metab  in 
Christendom  at  various  times  by  deducting  the  quantity  shipped  to  China  and 
Hindostan,  and  the  quantity  used  for  pla.te ;  but  there  is  a  constant  change  from 
coin  to  plate  and  from  plat«  to  coin,  and  the  wide  line  which  once  separated  China 
and  Hindostan  from  European  trade  has  now  disappeared,  and  those  Asiatic 
countries  are  within  the  pale  of  civihzed  commerce,  and  are  almost  as  near  to 
London  and  New  York  as  California  and  Yictoria. 

Whitney,  in  his  Metallic  Wealth  of  the  United  States,  says  that  in  1853  the  Rus- 
sian empire  produced  64,0011  pounds  Troy  of  gold;  Austria,  5,700;  thei-em^nder 
of  Eorope,  100 ;  Southern  Asia,  35,000 ;  Africa,  4,000  ;  South  Ameiica,  34,000 ; 
and  the  United  States,  {exclu^ve  of  Califoinia,)  2,300. 

The  gold  production  of  Chili  in  1845  (the  statistics  for  later  years  not  being 
obtainable  at  the  time)  was  2,860  ponnds  Troy;  of  Bolivia,  1,200;  of  Pera, 
1,900;  of  New  Grenada,  13,300;  of  Brazil,  -1,100;  and  of  Mexico,  9,900. 

The  yield  of  silver  in  1850  is  thus  stated : 

Russian  Empire,  60,000  pounds  Troy;  Scandinavia,  20,400 ;  Great  Britain, 
48,500;  Harz  Silver  District,  31,500;  Pi-uasia,  21,200;  Saxony,  63,600;  other 
■       '     ■  ■  ',  87,000;  Spmn,  125,000;  Fi-anco,  6,000;  Aus- 
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tralia,  10,000  ;  Cliili,  238,500 ;  Bolivia,  130,000 ;  Peru,  303,150 ;  New  Grenada, 
13,000;  Brazil,  675;  Mexico,  1,650,000;  California,  17,400 ;  total,  2,817,425 
jjciundB  Troy. 

The  Deain  of  Silvbe  to  Asia. — It  Js  admitted  by  all  eminent  authoi« 
who  tave  written  about  the  present  supply  of  tlie  precious  mot^l  that  it  far 
exceeds  the  demands  of  Christendom,  and  that  the  inevitable  fall  in  value  is 
retarded  only  by  exceptional  and  temporary  circumstawces,  the  chief  of  whicli  is 
the  remarkable  stream  of  silver  pouring  into  Asia,  The  ffindoos  and  Chinese 
and  Japanese  are  iadnstrious  and  veiy  populous  natioas,  which  have  to  import 
nearly  all  their  gold  and  silver  from  abroad,  and  theii  capacity  to  absorb  those 
raetala  increases  as  value  declines,  and  aa  their  stoot  becomes  gi-eater  their  wages 
rise,  and  they  obtain  the  means  to  pni-ohaae  more  foreign  goods,  and  after  a  time 
they  will  have  as  much  coin  proportionately  to  their  productive  powers  as  the 
Christian  nations;  and  then  their  imports  of  merchandise  will  nearly  equal  their 
exports,  and  the  importation  of  the  precious  metals  will  not  be  one-tenth  of  the 
present  figm'e. 

Asia  was  called  "the  sink  of  silver"  by  Pliny,  and  it  has  deserved  that  name 
ever  since,  and  will  continue  to  deserve  it  for  an  uncertain  period  in  the  future. 

So  long  as  we  continue  to  consume  so  maoh  tea,  silk,  sugar,  rice,  and  other 
Asiatic  products,  and  so  long  as  ttey  consume  so  few  of  om;  products,  so  long  we 
must  settle  the  difference  by  payment  of  the  precious  metals,  and  the  precious 
metals  will  probably  not  decline  much  in  value.  But  let  the  vessel  of  Asiatic 
trade,  now  half  empty  of  silver,  be  once  filled,  aa  it  will  be  in  5,  10,  or  15  years, 
and  then  we  shall  begin  to  feel  the  influence  of  the  over-supply  of  tie  precious 
metals,  and  their  market  value  will  fall  rapidly. 

Christendom  and  Asia  may  be  compared  to  two  tubs  standing  side  by  side, 
and  connected  by  a  large  open  tube  half  way  ftom  the  ground,  and  the  supply 
of  the  precious  metals  to  a  stream  of  water  falling  into  the  tab  repreaenting 
Christendom.  Before  the  water  reached  the  tube,  or  before  the  tube  was  well 
opened,  the  level  rose  very  rapidly  in  tlie  firat  tub;  bat  now  the  stream  pom's  so 
swiftly  into  the  second  that  the  level  can  acaiviely  riae  at  all  in  the  first.  When 
the  liq^uid  gets  up  to  the  same  level  in  both  tubs,  then  it  will  rise  ivith  equal 
pace  in  both. 

The  quantity  of  silver  annually  exported  from  England  and  the  Mediterranean 
to  Asia  has  been  as  follows ; 


EufrlanJ. 

M.ai.«™ean. 

TO..,.          . 

$8,362,500 
13,116,310 
23,550,000 
la  555  000 
33,075,000 
60,590,000 

25;s«;S50 

lai 
lis 

,j^ 

$4,240,000 

las 

16,150,000 

7;b8o;ooo 

9,iso,ooo 

20,281.000 
41,355,913 

503,365,035 

147,583,718 

Michel  Chevalier  says  that  i 
8100,000,000* 


L  1857  =620,145,921  were  sent  to  Aaia,  or  about 


;aovGoo<^Ie 
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The  Westminster  Review  for  January,  1864,  aayg : 

In  spite  of  our  tiouble  in  India,  and  a  stale  of  chroaic  warfare  in  China,  the  increase  of 
oar  iriiile  with  the  east  during  the  last  10  yaaxB  has  been  enormous.  This,  too,  maj  be  looked 
upon  as  onlj  tbe  begianing  of  a  eommarce  that  must  grow  to  proportions  which  cannot  be 
esiimatfid.  The  mOBt  important  feature,  too,  of  eastern  trade  ia  the  manner  in  which  it 
absorbs  the  precious  metals.  This  is  a  peculiarity  so  intimately  bound  up  with  the  social 
condition  of  the  east  that  it  is  liliely  to  last  as  long  as  their  ignorance  and  mutaal  mistrust. 
Until  a  system  of  creifit  can-grow  up  among  them  like  that  which  in  Europe  aispeuses  with 
the  nse  of  gold  and  Bilver  for  almost  ail  things  but  retail  transaetioEs  and  the  payment  of 
labor,  the  east  must  ever  remtun  a  perfect  sink  for  the  pregious  metals.  What  amount  of 
money  would  be  sufficient  to  saturate  the  hoarding  propensities  of  these  hundreds  of  millions 
of  nien  who  believe  in  nothing  but  the  little  store  they  Isnow  of  under  some  hearthstone  or 
other  faTorita  hiding  place  ?  There  is  no  practical  limit  to  the  demand  of  the  east  for  the 
precious  metals  except  the  industry  they  can  develop  in  its  acqnisition,  and  that  industry  is 
susceptible  of  indefinite  development. 

This  passage  is  written  in  the  sappodtioii  that  a  nation  possessjog  an  immenBe 
quantity  of  the  precions  metals  in  proportion  to  population  could  be  a  nation  of 
hoarders.  This  idea,  however,  is  entirely  erroneous.  There  never  was,  nor  is 
it  probable  that  thei^e  ever  will  be  a  wealthy  nation  of  hoardera.  With  the 
exception  of  a  few  miserly  individuals,  hoarding  is  caused  only  by  the  lack  of 
opportonities  to  invest  profitably;  the  insecurity  of  titles  to  real  estate,  and  the 
dangers  of  famine  and  war.  Hoarding  is  far  more  frequent  relatively  in  serai- 
barbarous  than  in  civilized  communities;  more  frequent  in  the  countay  than  in 
cities.  As  wealth  increases,  as  education  extends,  as  wars  become  rare,  and  as 
the  titles  to  property  become  secure,  the  motives  for  hoarding  cease.  Hoarding 
is  no  doubt  common  now  in  Hindostan  and  China;  but  the  main  demand  there 
for  the  precious  metals  is  not  'for  hoarding.  It  is  for  oarrency.  We  ship  treasure 
t«  Asia  becaase,  on  account  of  the  greater  scarcity  of  .the  precious  metala,  labor 
is  cheaper,  and  because  for  that  reason  tea,  cotton,  ric6,  silk,  and  many  other 
articles  can  be  prod«c«d  cheaper  there  than  here,  and  we  find  it  more  pi-ofitable 
to  import  than  to  produce  at  home.  But  the  Hindoos  and  Chinese  having  far 
less  ti-ade  and  manufactures  relatively  than  Europeans,  do  not  need  so  much 
coin  relatively,  and  the  increase  of  the  precious  metals  is  ten-fold  fester  among 
Jhem  than  the  increase  of  business;  so  wages  mast  rise,  and  their  products  must 
become  dearer,  and  our  gold  and  silver  will  have  less  relative  value  to  them, 
and  other  of  onr  prodnctions  will  have  more  relative  value.  Then  our  intemar 
tional  trade  will  be  more  of  exchange  than  now,  and  less  of  sale.  Asia  will 
always  be  a  sink  of  the  precious  metals  in  so  far  as  immense  quantities  must  be 
lost,  worn  away  and  used  in  the  arts  amidst  such  vast  multitudes  of  people,  and 
as  the  consomption  is  great  and  the  yield  nothing,  there  must  be  a  steady 
sh^eam  pouting  in;  but  this  stream  after  the  level  of  industry  has  once  been 
reached  will  be  much  smaller  relatively  than  now. 

The  countii^  where  labor  is  dearest  must  export  treasure  to  those  where  it  is 
cheaper,  and  the  quantity  of  treasure  that  a  nation  will  swallow  up  is  propor- 
tioned to  its  industry  and  poverty. 
Another  late  writer  says : 

EegardiDg  the  amount  of  gold  and  silver  afloat  as  currency  in  the  varions  countries  of  the 
civiliaed  world  there  are  very  conflicting  opinions,  but  estimating  the  amount  of  gold  and 
^Iver  cireulaliug  as  coin  in  Great  Britain,  the  country  in  which  perhaps  the  greatest  economy 
of  the  precious  metals  consistent  with  the  maintenance  of  the  proper  safeguards  is  o^erred, 


10,000,000,  and  the  population  at  30,000,000,  and  estimating  the  carreney  of  India  in 
]857  at  an  equal  amount,  an  estimate  I  venture  to  think  high,  and  the  population  at 
180,000,000,  it  requires  but  very  little  calculation  to  show  that  India  is'oapable  of  yet  absorb- 
ing silver  to  the  amount  of  |400,0OO,000  in  addition  to  this  amount  for  the  purposes  of  cur- 
rency alone.  Nor  must  it  be  forgotten  that  India  is  able  to  support  a  population  many 
millions  more  numerous  than  shp  at  present  possesses;  nor  on  the  other  hand  that  England  ha.? 
many  means  of  economizing  the  use  of  coin,  which  in  consequence  of  her  immense  extent  of 
area  will  be  denied  to  India,  if  not  forever,  lor  many  years  to  come.  If,  then,  it  be  admitted 
that  there  is  even  a  shadow  of  truth  intheBeestimateB,itniay  not  be  unreasonable  to  conclude 
that  there  is  a  possibility,  distant  it  may  bo,  yet  still  a  possibility,  of  the  requiromenta  of 
Inaia  for  currency  purposes  approaching  [he  enormous  sum  of  S5Dp,000,0Q0  in  silver  coin." 
•  The  Drnia  of  SUver  to  the  East  Had  the  Curroncy  of  InOlB,  by  W.  Nmbbb  Lok ;  London.,  lSfi4. 
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It  is  useless  to  attempt  to  say  liow  mucii  cuiTenoy  a  nation  may  use.  Tlie 
amount  depends  greatly  upon  its  relative  valae.  In  sm  age  when  a  day's  work 
is  worth  10  cents,  only  one-tenth  as  many  doUai-s  will  bo  needed  for  cun-ency, 
other  things  bein^;  equal,  as  in  an  ag«  when  a  day's  work  is  worth  a  dollar. 
Wages  in  India  ^1  not  remain  at  their  present  low  rate,  and  their  rise  will,  in 
itself,  make  a  demand  for  money.  We  may  pi-esume  that  an  addition  of 
$2,000,000,000  to  the  cnn-ency  of  Hindostan  would  raise  wages  there  to  the 
level  in  Emope,  and  after  that  importation  of  silver  wotild  be  only  sufficient  to 
compensate  for  the  weai'  and  tear.  However,  long  before  that  amount  could 
be  added  to  the  cun-ency  of  India,  the  Hindoos  would  demand  more  European 
goods  than  now,  and  these  would  pay  to  a  certain  extent  for  the  goods  exported 
ffomIudia,andthe  transfer  of  the  precious  metals  would  gtaduaily  decline.  The 
larger  the  stock  of  money  relatively,  the  higher  the  wages,  and  we  may  expect 
that  when  the  sum  of  $4,000,000,000  is  added  to  the  currency  of  Asia,  the  wages 
then  will  be  as  high  there  as  they  now  are  in  Europe;  but  before  that  time  the 
wages  may  have  doubled  in  Earope. 

A  Great  Increase  of  Productioit  Probable. — A  great  increase  in  the 
production  of  both  gold  and  silver  is  probable.  In  Calilomia,  Australia,  and 
Siberia,  gold  mining  is  now  conducted  under  many  disadvantages.  In  the  two 
former  wages  and  interest  are  exceptionally  high,  and  in  all  there  is  a  lack  of 
that  thorough  knowledge,  and  of  those  economical  modes  of  working,  which  can 
only  be  adopted  by  a  generation  educated  to  the  business,  and  devoted  to  it  as 
a  life-long  occupation.*  In  Spain  and  Brazil,  which  were  once  very  rich  in 
gold,  and  would  probably  pay  for  hydraulic  washing,  there  must  be  numerous 
quarts  veins  that  are  now  untouched. 

These  will  be  made  productive.  The  Andes  and  the  Altai  will  be  explored 
with  care,  and  hundreds  of  veins,  as  rich  and  large  as  those  of  Potosi  and  Guana- 
juato, will  be  found.  Machinery  will  be  improved,  so  that  tunnels  or  adits  large 
enough  for  wagons  can  be  bored  30,  30,  or  40  miles  long  through  high  motm- 
tains,  so  as  to  pay  for  purposes  of  travel,  and  at  the  same  time  any  lodes  that 
may  exist  in  the  chain  will  be  opened  to  a  depth  far  below  anything  now  known 
in  mining.  The  gi-eat  lodes  of  the  future  will  not  be  discovered  by  such  acci- 
dents as  those  which  revealed  Potosi,  Cerro  Pasco,  Sombrerete,  Ohafiardllo  and 
the  best  mines  of  Catorce.  If  veins  like  those  could  be  found  by  chance,  what 
will  not  the  well-directed  explorations  of  the  future  find?  It  is  scarcely  to  bo 
doubted  that  a  large  tunnel  commenced  1,500  feet  above  the  sea  level  on  the 
western  slope  of  the  Sierra  Nevadas  at  any  point  between  latitude  30°  and  40° 
would,  in  the  course  of  10  mUes,  run  through  a  multitude  of  rioh  lodes.  We 
have  i-easoa  to  believe  that  when  the  great  mountains  were  foi-med,  numerous 
large  fissures  running  ia  some  places  for  hundreds  of  miles  were  filled  with 
auriferous  and  argentiferous  quartz,  and  we  fail  to  find  them,  not  because  they 
are  not  there,  but  because  they  are  covered  with  earth,  and  because  the  clamber- 
ing hunter,  the  benighted  wanderer,  or  the  charcoal  burner  does  not  pull  up  the  bush 
or  does  not  light  the  fire  at  the  right  spot.  A  tunnel  running  through  the  Andes 
commencing  near  Lima  or  Santiago  would  reveal  wonders,  and  the  progress 
of  mechanical  industiy  is  so  marvellous  that  we  ai-e  justified  in  hoping,  if  not  in 
expecting,  to  see  immense  tunnels  20  or  30  miles  long  cut  through  high  mountain 
ranges. 

Relative  Value  of  G-old  aitd  SiLVtEE. — It  is  impossible  to  ascertain  now 
when  or  how  the  diffei-euoe  arose  between  the  market  values  of  tlie  two  metals.t 

*  The  bill  introdueed  by  Mr.  Stewart,  of  Nevada,  ptoyiding  for  the  establishment  of  a 
national  school  of  mines,  is  designed  to  remedy  the  present  wasteful  systeni  of  mining', 

tMr.  Albert  Gallatin,  in  a  letter  to  Ibe  Secretary  of  the  Treasury  (Ex.  Doc,  Jst  sess.  28th 
Cone.,  p.  1071)  on  the  relatire  value  of  gold  and  silver,  saya,  under  date  of  December  31, 

leaa: 

"  The  relative  value  of  gold  and  silver  bullion  differs  from  that  of  gold  and  silyer  coinSn 
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It  may  be  said  tliat  they  are  almost  equally  enitablc  for  the  puipuaes  of  money. 
Gold  has  a  higher  specific  gravity  and  is  susceptible  of  a  higher  polish,  hnt  the 
difference  in  these  reapecte  is  not  great  enough  to  cause  a  difference  of  50  per 
cent,  in  value  between  them.  There  is  i-eason  to  doubt  whether  the  relative 
values  were  ever  proportional  to  the  relative  supplies.  We  have  no  precise 
information  about  supplies  before  the  beginning  of  the  16th  century.  At  that 
time  an  ounce  of  gold  was  woiiA  U.i  ounces  of  silver.  In  the  course  6i  three 
centuries  previous  to  1800  the  stock  of  the  preciona  metals  in  Chiistendom  had 
inci'eased  $5,800,000,000,  of  which  two-thirds  in  value  and  96  per  cent,  in  weight 
was  silver;  so  that  if  the  value  of  the  two  metals  had  been  proportionate  to  the 
supply,  one  ounce  of  gold  ought  to  have  been  worth  30  of  silver  in  1800.  Not- 
witliBtanding  the  immense  production  of  silver  in  the  18th  century,  the  relative 
value  of  the  two  metals  was  precisely  th,6  same  in  1816  as  in  1717 ;  and  not- 
withstanding the  vastly  greater  relative  production  of  gold  sinoe  1849,  the  rela- 
tive valaes  have  scarcely  changed.  We  observe,  too,  that  although  gold  is  very 
scarce  in  India  and  Asia,  it  does  not  bear  so  high  a  price  as  in  Europe.  The 
mere  fact  that  gold  is  worth  15  times  as  much  per  pound  as  silver  makes  a  demand 
for  it,  because  it  is  so  much  more  convenient  for  nse. 

Although  the  values  have  not  been  regelated  strictly  by  the  supplies,  it  is  cer- 
tain that  ujey  have  been  afi'ected  by  them.  In  consequence  of  a  great  inoreaso 
in  the  supply  of  gold  during  the  life  of  Julius  Csesar,  an  ounce  from  being  worth 
17  ounces  of  silver  fell  to  be  worth  only  nine  ;*  and  in  the  last  300  years  gold 
has  risen,  relatively,  more  than  30  per  cent,  in  value.f 

Mr.  E.  B,  Elliott,  of  Washington  city,  has  kindly  furnished  the  following  data 
on  this  interesting  subject.  The  annexod  tabnlai  statement  has  been  prepared 
by  him  with  great  care,  and  differs  in  solne  respects  from  that  of  the  Merchants' 


1760  to  I70  (30  years)  . 

.-.14.50  to  11 

-.14. 90  to] 

]810  to  1819  (10  years)  . 

..15.  50  to  1 

Prior 

0  the  opening  of  tlie  goH 

..15.80tol 

and  Australia. 

3841  to  1848  (8  years).. 

..15.83t«l 

and  is  liable  lo  greater  fluctnations.  Independent  of  theea,  there  are  two  re«sous  which 
make  gold  bullion  more  valuable  in  relation  to  eilvei  bullion  than  gold  In  relation  Ut  Eilrer 
coins.  It  is  more  eKpensive  to  coin  ten  Eilver  dollars  than  one  gold  eagle,  which,  if  the 
chaise  for  coining  is  the  same  for  both,  makes,  in  proportion,  the  Buver  coin  more  valuable, 
and  me  nnavoid  able  difference  betweeu. the  legal  and' <lie  actual  standard  of  the  most  f^thful 
coins,  as  well  as  the  similar  original  dlffeience  of  weight  and  the  diminution  arising  from 
wear,  are  more  sensible  and  greater  in  value  ia  gold  than  in  silver  coins,  so  tliat  the  loss  in 
melting  the  cnrrent  gold  coins  of  any  country  may  be  fairly  eBtimated  at  one-half  per  cent." 

*  Chevalier,  page  1 1 8. 

i  Hunt's  Merchants' Magazine  for  August  1863  contains  the  following  table  showing  the 


relative  valne  of  silver  to  golfl  at 
piiid  by  (he  mint  in  London; 

1344 1  to  13  4  5 

1349 Itoll  141 

1356 Itoll  ab6 

1401 

1431 

1464 


Isf  m 


1344  tt 


n  by  the  p  c 


1470- . 
1482.. 
1509.. 
1537.. 
1543.. 


to  10  <V>7 
to  10  331 
to  11  9t>3 
to  11  446 
loll  4  9 
to  II  400 
toll  4W 
to  I"  OJO 
to  lU  714 
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Discovery  of  gold  fields  in  California,  1848. 

1849  to  185ii  (4  years)  .....15.60  to  I— Triinsilioii  rerioil. 

]a''.3t«l&i8(6yearB) 15.  34  ton 

IHM  to  1862  {4  years) 15. 1)4  to  I  I  Since  the  opening  of  Culifoniia  and  Australian  gold 

1863  to  1864  (2  years) 15.37  to  1  f  fields,  average  15.38  to  1. 

186.1  to  1866  (3 years) 15. 46  to  IJ 

Simplest,  wid  probably  most  con^uiaiit,  mint  ratio  of  gold  to  silver,  15  to  1 ;  proeent 

United  Slates  mint  ratio  of  gold  to  fractional  silver,  14.88  to  I ;  United  States  miut  ratio 
,of  gold  M  silver  dollar,  (circnlation  limited  because  overvalued.)  16  to  1:  British  mint  ratio 
'.of  gold  to  silver,  14.28  to  1 :  French  mint  ratio,  gold  to  silver  S-lraac  piece,  (circulsUon  11m-  . 

ited  because  undervalued,)  15.5  to  1 ;  French  mint  ratio,  gold  to  debased  smaller  silver  colo- 

The  ratios  sine*  1S59  were  dodnced  from  tlie  semi-iaontbly  quotations  of  the 
pricG  per  ounce  of  silver  bars  ia  London,  published  from  time  to  time  in  the 
journal  of  the  Statistical  Society  of  London.  From  1841  to  1848  the  values 
adopted  were  computed  from  data  ftiniished  by  Mr.  Wm.  Newmarch  in  a  valuable 
paper  read  by  him  before  the  Ijondon  Statistical  Society  and  published  in  the 
journal  of  that  society.  From  1760  fo  1829,  inelasive,  the  values  were  taken 
fram  the  Funding  System  of  Mr.  Jonathan  Elliott,  which  fonns  pari  of  the  Exec- 
utive Documents  of  the  second  session  of  the  28th  Congress.  For  the  11  yea]"S, 
1830  to  1840,  incliidve,  there  is  a  lapse  in  the  information  famished ;  but  it  is 
deemed  safe  to  assume  the  ratio  for  this  period  as  15.8,  the  ratio  of  the  periods 
just  prior  and  subsequent  to  the  interval. 

It  will  be  observed  that  with  the  discovery  and  working  of  the  California  and 
Australian  gold  fields  the  relative  valno  of  gold  to  silver  fell  from  an  average 
of  15^  for  ^e  eight  years  1841—8,  just  prior  to  this  event,  to  an  average  of  15|. 
for  the  14  years  1853-'66|  which  followed  the  traiftition  period  of  four  years 
lS49-'52. 

The  ratios  adopted  for  the  purposes  of  coinage  by  the  mints  of  the  United 
States,  Great  Britain,  and  France,  respectively,  are  herewith  given.  Comparison 
of  the  data  indicates  that  the  simplest  ratio  which  could  safely  be  adopted  for 
the  purposes  of  coinage  at  the  mint  is  15  to  1,  a  rate  sensibly  lower  than  the 
market  ratio  for  at  least  60  years,  and  destined,  it  would  seem  from  the  present 
upward  tendency  of  the  value  of  gold  as  compared  with  the  market  value  of 
silver,  to  remiun  so  for  years  to  come.  The  silver  coins  are  thus,  by  the  adop- 
tion of  this  simple  ratio,  oveiTalued,  which  ia  now  the  settled  policy  of  the  civ- 
ilized world,  and  if  made  legal  tender  only  in  payment  of  small  sums,  as  is  at 
present  the  ease  in  the  United  States,  in  England,  in  Fraoce,  or  in  many  other 
countries,  would  circulate  freely  with  our  present  standard  gold  coin — the  latter, 
of  course,  being  made  legal  tender  in  all  amounts. 

The  impoitation  of  silver  from  the  silver-producing  countries  into  Great  Brit- 
ain, and  the  price  per  ounce  for  bar  silver  in  London  at  various  times  since  1848, 
aie  shown  in  the  following  table : 


Shillings 

Shillings 

Year. 

Ounces. 

per  lb. 

Year. 

Ounces. 

per  lb. 

1848 

1     337,226 

59J 

1857 

16    %  163 

61S 

1649 

"0  486,600 

59J 

]ao8 

9  017  458 

6I| 

18.0 

14  715,247 

60 

la'^H 

11  JOO  246 

62,V 

IWil 

Jb  304,403 

61 

1860 

16  bS4  696 

m 

18o' 

la  848,531 

60f 

l-<bl 

19  fa4  001 

eoU 

tH'it 

1     4ai,7U 

61i 

186a 

30  8  8  538 

fili^ 

1S54 

1     797,442 

6!i 

ISdi 

gi 

ifw; 

14  86a,  935' 

61i 

IWXi 

IKS 

17  041,761 

614 

ivGoogle 
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It  was  cspocted  about  1853,  when  the  peminnence  of  tho  Californian  arid 
Australian  gold  mines  was  no  longer  a  matter  of  doabt,  that  the  relative  value 
of  gold  would  BOon  (all  as  much  as  it  had  nsen  in  the  dsteenth  century,  but  this 
expectation  has  not  been  realize<l.  It  is  impossible  now  to  foresee  or  to  form 
any  confident  opinion  whether  gold  will  fall  in  value,  as  compared  with  silver,  if 
the  present  relative  production  is  maintwned.  Chevalier  contendet!,  in  1857, 
that  if  it  were  not  for  the  fact  that  Finance,  since  1850,  had  been  chan^ng  her 
cnrrency  from  silver  to  gold,  the  latter  metal  would  have  fellen  greatly  in  value;  ■ 
and  he  called  Finance  the  parachute  of  gold.*  From  1850  to  1857  the  French 
mint  coined  $540,000,000  in  gold,  or  an  annual  average  of  nearly  $80,000,000, 
while  for  46  years  previons  to  1848  the  annual  coina^  of  gold  had  been  only 
$4,450,000.  His  argument  wonld  seem  to  be  that  so  soon  as  a  gold  cnrrency 
had  been  substituted  in  France,  gold  would,  fall,  but  since  1857  enough  of  tliaj; 
metal  has  been  pom'ed  into  Europe  to  supply  nearly  all  the  nations  with  gold, 
and  still  there  is  no  noteworthy  change  in  relative  value. 

There  is  snob  an  immense  demand  for  ornaments  and  table-ware  made  of  the 
precious  metals,  that  a  long  time  must  elapse  before  it  can  be  supplied.  We 
must  expect,  too,  that  at  no  distant  time  Asia  will  use  gold  extenwvely  for  cur- 
rency, and  in  fact  it  has  already  commenced  to  do  so.  We  consider  it  entirely 
useless  to  endeavor  to  predict  the  relative  value  of  gold  and  silver  in  the  future. 
The  financial  and  commercial  histoiy  of  the  world  during  the. last  ten  yeais 
does  not  establish  Chevalier's  idea  that  gold  as  related  to  silver  will  soon  com- 
mence to  fall  in  proportion  to  the  excess  of  its  production.  According  to  his 
theoiy  the  fall  should  have  commenced  already.  In  10  years  that  have  elapsed 
since  he  wrote  $1,200, 000,*D00  have  been  added  to  the  possessions  of  Christen- 
dom, more  than  enough,  if  his  estimates  were  correct,  to  overstock  the  market. 
But  the  market  is  not  overstocked,  as  we  know  from  the  fact  tliat  the  price  is  not 
materially  changed.  It  is  undeniable,  however,  that  the  market  would  soon  be 
overstocked  in  Christendom  if  there  were  no  outlet.  Gold,  except  for  purposes  of 
small  change,  in  sums  less  than  two  dollars  and  a  half,  is  fer  mo^  convenient 
than  silver,  and  is  preferred  for  most  of  the  purposes  of  coin  ;  and  that  preference 
will  extend  to  Hindostan  and  China  so  soon  as  we  have  no  more  wlver  to  spare. 
We  have  now  an  excess  of  silver  or  we  would  not  ship  so  much  away;  and  so 
soon  as  we  have  no  longer  an  excess,  the  European  and  American  merchants  in 
Ada  will  tell  their  customers  that  they  must  take  gold  in  payment.  The  more 
intelligent  Chinese  see  the  great  advantages  of  a  currency  of  gold  coin  over  a 
bartermg  for  silver  bars,  so  the  more  precious  metal  has  already  come  into  con- 
siderable use,  and  those  Asiatics  who  have  done  business  in  California  and  Aus- 
tralia will  help  to  make  the  change.  If  it  could  be  proved  tliat  all  the  gold 
must  be  confined  to  Europe  and  AmoricawhileAaa  should  continue  her  demand 
for  silver,  then  a  great  fall  in  the  relative  price  of  gold  within  a  brief  period 
would  have  to  be  admitted ;  but  that. proof  cannot  be  furnished.  Some  fluctua- 
tions have  taken  place  in  the  relative  value  of  the  two  precious  metals  within 
the  last  ten  years,  but  they  are  too  slight  to  furnish  a  basis  for  «^mcluaions  of 
any  importance. 

The  comage  of  all  the  nations  fixes  the  comparative  prices  in  such  a  manner 
that  no  change  can  occur  without  overcoming  obstacles  which  did  not  exist  200 
years  ago.  Throughout  Christendom  the  governments  and  the  merchants  say 
that  one  ounce  of  gold  shall  be  worth  15  of  silver;  and  to  prevent  any  question 
about  the  precise  relation,  coins  of  both  metals  are  in  universal  use  with  a  con- 
ventional value.  The  value  is  conventional  to  a  great  degree ;  wo  know  that 
it  does  not  boar  any  precise  proportion  to  the  supply.  If  the  value  is  now  con- 
ventional why  should  not  the  conventionality  stand?  A  change  in  such  a  mat- 
ter necessarily  implies  loss  and  inconvenience.     The  present  i'elativo  prices  of 
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the  two  inotals  are  very  well  suited  to  the  wafita  of  commerce,  We  can  pay- 
large  snins  in  gold  witboat  overloading  a  man ;  we  can  pay  small  auma  in  sil-  ' 
ver  with  coin  not  too  amail  to  be  handled  or  carried  in  the  pocket.  It  wotild  !)<■ 
very  inconvenient  to  have  all  onr  coin  of  equal  value  per  pound,  for  then  lai^ 
Euioa  would  be  hnrdene,  or  small  coin  would  be  too  small  for  ouf  fingera.  In 
fact  two  metals  are  hardly  enough  and  so  copper  and  brass  have  bee6  used  foi 
coinage  by  most  civilized  nations,  in  addition  to  the  precions  metals.  CheValiei* 
suys,  "Nobody  can  say  that  some  day  alver  may  not  also  nndergo  a  gi-eat  fall, 
bi-ought  about  bj  a  production  which  shonld  be  distinguished  by  the  two  fol- 
lowing characteristics:  Of  being  much  greater  in  comparison  with  the  employ- 
ments to  which  jt  had  hitherto  been  applied,  and  of  being  produced  under  more 
favorable 'ciroumstanees,  (hat  is  at  less  cost  per  kilogramme  for  the  metal 
obtained.  There  are  strong  reasons  for  thinking  that  if  the  United  States 
annexed  Mexico  and  penetrated  further  into  the  regions  of  Central  America, 
tliis  event  would  not  be  of  tardy  accomplishment  under  the  auspices  of  a  race 
si>  industrious  and  so  enterprising  as  the  Anglo-Saxons." 

How  lTrDivEDtrAi,s  ABE  ENRICHED  BY  BliNiHG. — The  first  eflect  of  the  pro- 
duction of  the  precious  metals  in  rich  mines  is  that  it  enriches'  the  individual 
engaged  in  mining,  or  at  least  gives  him  an  opportunity  to  enrich  himself,  A 
large  proportion  of  mankind  are  ho  stupid,  so  imprudent,  so  wast«ful,  or  so 
indifferent  to  the  value  of  money,  that  they  cannot  make  money  when  they 
have  the  b-3st  of  chances,  or  keep  it  after  they  get  it.  The  wages  of  miners  are . 
higher  than  those  of  other  laborers,  and  when  the  mines  are  very  rich  the  pro- 
prietors become  possessed  of  immense  sums.  In  the  mining  distiiots  nearly 
every  man  when  he  goes  out  walking  over  the  hills  keeps  a  lookout  for  "indica- 
tions," Jn  hope  of  finding  some  vein  that  may  make  him  a  millionaire. 

The  poorest  white  laborer  in  California  working  by  the  month  gets  a  dollai-  a 
day  besides  board,  and  as  the  French  or  German  laborer  in  Europe  receives  less 
tlian  50  cents  a  day,  the  Califomian  can,  with  his  earnings,  hii'C  two  Europeans 
to  work  for  him,  or  he  can  purchase  as  much  as  two  can  produce,  or  ho  can 
afford  to  consume  as  much  as  two  European  laborers  do.  He  wants  their  mer- 
chandise and  they  want  hia  gold  ;  so  he  exchanges  one  of  his  days'  work  for 
two  of  theirs.  In  this  way  he  may  live  rich,  even  if  on  account  of  bis  extrav- 
agant habits  he  does  not  die  rich.  But  the  disproportion  between  wages  in  Cal- 
ifornia and  Europe  is  still  greater  in  other  occupations.  The  average  pay  of 
laborers  and  the  average  profits  of  budness  men  in  California  are  from  three  ta 
five  as  great  as  in  continental  Europe  for  labor  or  business  of  the  same  kind, 
and  the  difference  represents  a  ten-fold  profit.  If  it  costs  75  cents  per  day  to 
live,  the  man  who  gets  one  doUar  per  day  can  lay  by  capital  twice  as  fast  as 
the  man  who  makes  only  87j  cents.  If  the  laborer  of  California  had  lived 
during  the  last  17  years  with  as  little  unnece^saiy  expenditure  as  the  laborer  of 
G^snnany,  there  would  scarcely  be  a  man  among  the  old  residents  without  his 
tliou  sands. 

How  Nations  are  Enriched  by  Minikg. — The  second  efieot  of  the  pro-  , 
duction  of  the  precious  metals  is  to  enrich  the  nation  which  possesses  the  mines, 
or  to  give  it  an  opportunity  to  enrich  itself.  Nearly  all  mining  distiicte  are 
poor,  altlioi^h  they  consume  luxuries  which  can  elsewhere  be  afforded  only  by 
(he  wealthiest.  The  finest  silks  and  the  most  costly  wines  went  to  Virginia 
City  during  the  great  bonanza  in  1862,  and  similar  extravagance  Lad  been  wit- 
nessed before  at  Potosi,  Cerro  Pasco,  Guanajuato,  and  Zacateoas.  The  owner 
of  a  rich  mine  caanot  dig  out  the  pure,  precious  metal  with  a  shovel  unassisted  ; 
be  must  employ  a  great  number  of  laborers,  and  his  money  runs  all  through  the 
community  and  stimulates  every  branch  of  industry.  The  whole  nation  feels 
rich,  and  it  purchases  for  one  day's  woi'k  the  productions  on  which  other  nations 
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have  spent  two  day's.  The  gold  and  rflver  are  sent  abroad  to  purchase  those 
ttings  which  can  be  made  cheaper  abroad  where  labor  has  not  felt  the  stimulns. 

How  THE  Pkbcioos  Mbtals  Fali.  in  VAi-tTB, — The  third  effect  of  the 
production  of  the  precious  metals  in  large  quantities  is  that  the  prices  of  other 
articles  generally  ai-e  effected.  We  want  gold  and  silver  for  coin  and  for  use  in 
the  arts,  and  the  smaller  the  supply  relatively  to  the  demand  the  higher  the 
value.  The  experience  of  ancient  as  well  as  of  modem  times  has  proved  this 
principle.  After  Alexander  conquered  Persia,  and  enriched  Greece  with  the 
spoils  of  Asia,  three  times  as  mjich  silver  was  required  to  pay  for  a  day's  work  as 
before;  and  now  it  requires  in  avei'age  yeara  six  ounces  of  silver  to  purchase 
as  much  wheat  in  Europe  as  could  be  bought  in  1490  for  one  ounce."  The  cause 
of  the  change  is  the  great  relative  increase  in  the  supply  of  silver  whQe  there  is 
no  relative  increase  in  the  supply  of  wheat.  The  result  of  the  great  yield  of  the 
silver  mines  of  Peru  and  Mexico  in  the  16th  century  was  that  between  1550  and 
1600  wheat  ti'ebled  in  price.  The  production  of  the  16th  oentuiy  was  about 
$690,000,000,  whereas,  the  production  of  $4,000,000,000  in  the  I'sth  century 
added  only  50  per  cent,  to  the  prico  which  wheat  bore  in  1600,  bat  more  than 
200  per  cent,  qf  tJie  price  which  it  bore  in  1500. 

"When  we  compare  ancient  with  modem  times  we  see  that  the  rise  in  prices 
was  very  much  greater  relatively  in  Rome  after  she  became  mistress  of  the  world 
than  it  has  been  in  modern  Europe  since  the  mines  of  America,  Australia  and 
Russia  have  yielded  their  treasures.  The  difference  is  owing  pari.ly  to  the  fact 
that  a  large  portion  of  the  laborers  in  the  Roman  Empire  were  slaves,  and  the 
number  of  those  who  used  money  and  conld  possess  plate  was  comparatively 
small,  and  civilization  was  confined  within  nan'ow  limits. 

The  decrease  of  prices  was  less  in  proportion  to  the  production  of  the  precious 
metafs  in  the  17th  than  in  the.  16th,  and  leas  in  the  18th  than  in  the  17th  cen- 
tury, because  business  has  increased  with  much  greater  rapidity  in  late  times 
than  before.  Commerce,  mannfactnies,  and  intelligent  agriculture  have  grown 
wonderftdly.  Many  branches  of  trade  conducted  mainly  hy  barter  several  cen- 
turies ago  are  now  managed  exclusively  with  mofiey.  The  laborers  are  all  free, 
and  each  needs  a  stock  of  coin  with  which  to  wake  purchases  in  case  of  necessity. 
The  use  of  rflver  table  ware  and  of  gold  ornaments  is  very  extensive,  and  large 
quantities  of  both  gold  and  silver  are  used  in  various  kinds  of  manufacture.  The 
introduction  of  steam  in  mills,  boats  and  cai-s  has  doubled  the  productive  capacity 
of  mankind,  ajid  far  more  than  doubled  the  demand  for  money.  The  speed  and 
cheap  communication  between  all  countries  has  added  vastly  to  tlie  general 
wealth,  and  has  increased  the  demand  for  the  representatives  of  wealth.  The 
remotest  parts  of  the  world  sae  now  brought  to  our  doors,  and  China  and  Hin- 
dostan  open  their  laps  to  receive  our  gold  and  silver  and  prevent  it  from  falling 
in  value  by  becoming  too  abundant  in  our  hands.  One  of  the  best  indications 
,of  the  increase  of  trade  and  the  spread  of  civilization  is  the  relative  value  of  the 
precious  metals,  and  we  see  that  a  net  increase  of  $500,000,000,  or  an  addition 
of  250  per  cent,  to  the  stock  in  the  16th  centmy,  ti'ebled  prices  in  half  a  cen- 
tury, while  a  net  increase  of  $5,300,000,000,  or  900  per  cent.,  since  the  year 
1600,  has  not  trebled  prices  in  the  last  350  years. 

Ihpluence  op  Increased  Peodtjctiohs  on  National  Debts. — But  what- 
ever may  be  the  relative  position  of  the  two  metals,  it  is  very  certain  that  the 
time  is  not  &r  distant  when  the  price  of  the  two  as  compared  with  other  products 
of  human  labor  must  fall.  They  are  now  increasing  far  more  rapidly  than  is 
the  demand  for  them,  and  at  the  present  rate  of  increase  they  would  soon  have 
to  begin  to  fall  perceptibly.  But  the  production  will  become  much  greater  than 
it  is.  The  vast  improvements  tliat  have  been  made  both  in  gold  and  stiver 
mining  within  the  last  20  yeai^  are  applied  to  only  a  few  mines;  and  the  reward 
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for  those  ivho  introduce  tliom  into  other  parts  of  the  woiid  are  so  large  and  so 
certain  that  the  intiodncfion  cannot  be  delayed  to  any  rgniote  period.  If  all  the 
argentiferous  lodes  of  Mexico,  Pevn  and  Bolivia,  known  to  he  rich,  were  worked 
with  the  machinery  used  at  Washoe,  their  yield  would  really  flood  the  world. 
The  plaeers  of  Brazil,  exliausted  for  the  slow  processes  known  a  century  ago,  will 
yield  treasure  greater  than  they  ever  pi'odnced  before.  The  hydraulic  process 
is  needed  in  Siberia,  and  in  Afiioa,  and  tn  many  placers  as  worked  out. 

It  may  do  very  well  in  European  monarchies,  where  it  is  considered  a  wise 
lioliey,  to  preserve  wealth  in  those  families  which  have  it  now ;  bat  in  the  United 
States  our  customs  and  our  laws  favor  the  individual  rathjjr  than  the  family.  We 
have  no  nobility,  no  princely  salaries  for  officials,  no  hei^itaiy  titles,  no  social 
I'everenco  for  blood,  no  primogeniture,  no  law  of  entiul,  riij.^ampering  of  the 
sale  of  real  estate,  no  restrictions  of  education  to  the  wealljiy,  no  exclusive  gov- 
ernmental favor  for  the  rich.  We  are  accustomed  to  see  the  rich  become  poor, 
aod  the  poor  become  rich ;  and  we  are  proud  of  onr  country  because  here  the 
cai-eer  ia  open  to  talent,  while  in  Em^ope  it  is,  comparatively  speaking,  open  only 
to  hereditaiy  wealth.  Most  of  the  rich  men  of  Europe  are  tfie  sons  and  gi-and- 
soiiB  of  rich  men ;  in  the  United  States  the  rich  men  are  mostly  the  sons  and 
almost  invaiiably  the  grand-sons  of  poor  men.  We  are  then  not  frightened  to 
think  that  those  families  which  hold  large  sums  in  government  and  other  bonds 
should  be  pooior  in  half  a  century  than  they  now  areor^were  thousands  of  years' 
Ago.  New  deposits  of  silvej'  will  be  found,  and  the  innumerable  rich  lodes  in 
the  Pacific  slope  of  the  United  States,  not  yet  opened,  will  be  worked  with  profit. 
The  mining  processes  are  now  l>eing  studied  by  numerous  leai'ned  and  able  men, ' 
and  impriDvement  after  improvement  will  be  made  in  the  modes  of  reduction. 

The  inevitable  MI  in  the  value  of  the  precious  metals  will  be  a  benefit  to 
mankind  generally.  It  will  reduce  the  wealth  of  the  rieli,  and  the  debts  of 
nations.  The  dollar  of  debt  which  represents  the  da^s  work  of  a  common 
laborer,  will,  before  the  end  of  the  century,  represent  only  four-fifths,  perhaps 
only  two-thirds  of  a  day's  work.  Thus,  national  debts  now  existing  will  be 
reduced  20  or  33  per  cent. — the  interest  as  well  as  the  principal.  The  decrease, 
however,  will  be  so  slow  that  it  will  scarcely  be  felt  by  any  one  person ;  so  the 
general  public  will  be  benefitted  while  individuals  mil  lose  little.   - 

Chevalier  thinks  that  government  should  do  all  in  its  power  to  keep  the 
relative  value  of  a  dollar  at  the  present  standard;  but  it  would  be  hard  to  find 
any  good  reason  for  such  a  policy. 

The  amount  of  bonds  outstanding  to  be  paid  by  the  United  States  for  national, 
State,  county,  city,  and  railroad  debts  is  not  less  than  85,000,000,000,  and  a 
reduction  of  50  per  cent,  in  that  debt  by  a  full  of  50  per  cent,  in  the  value  of 
gold  and  silver,  will  be  a  vast  benefit  to  the  nation.  Chevalier  assumes  that 
gold  will  fall,  and  he  urges  France  to  make  silver  the  only  legal  tender,  so  that 
,  loss  to  the  bondholders  and  the  gain  to  the  government  may  be  as  httle  as 
possible.  He  says,  "if  both  metals  remain  legal  tender,  as  they  then  were  in 
France,  debtors  will  pay  in  whichever  proves  to  be  the  least  in  value."  While 
a  change  from  the  present  policy  in  this  country  and  in  England,  France  and 
many  other  ooimtries  would  seem  to  be  of  veiy  doubtful  expediency,  it  might 
lie  worthy  of  consideration,  under  eei-tain  contingencies,  whether  our  government, 
looking  at  the  matter  from  a  different  stand  point,  should  not  make  both  metals 
legal  tender,  so  that  the  goverament  should  liave  the  benefit  of  any  change  in 
relative  value. 
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rOEEIGN  STATES  AND  TERKITOEIES 

LOWEK    CAHFOKNIA.* 

Geographical  and  Physical  Features, — Tbe  peninsala  of  Lower  CaUforiiia  extends 
Ironi  the  ^3d  to  near  the  32d  decree  of  north  latitude,  about  TT5  mtlce  in  a  direct  lice,  and 
vnriea  in  width  from  about  3-'>  miles  in  its  anrrpwest  part  to  more  tbna  twico  that  where  it  is 
widest.  Bounded  on  one  side  b;  the  Gulf  of  California  and  tbe  Colorado  river,  and  on  tbe 
other  by  tbe  Pacific  ocean,  it  has  n  coast  line  greater  in  proportion  than  almost  any  tract  of 
siiiiilar  area  in  tbe  world.^|(or  ia  this  nil ;  owing  to  its  extremely  irregular  outline,  thia 
coast  is  almost  a  sugcessfMof  bays,  harbors,  and  roadsteads,  furoisbiug  couTCDient  depots 
for  ibo  nnivierous  wh*|j»s  woo  resort  here. 

Tbe  geuentl  impr^non  seems  Co  have  been  that  the  whole  peninsula  was  a  mass  of  mgjied 
mountains,  dry.  barren,  and  desolate.  This  is  by  no  means  Che  case  :  there  are  mountains, 
and  a  larj;e  part  of  the  country  is  dry  and  desolate  enough;  but  it  lias  many  redeeming, 
features,  and  wherever  water  exists  its  fertility  is  astonishing.  That  portion  lying  south  ot 
La  Paz  is  by  fer  the  roughest,  bas  the  highest  and  most  rugged  mountains,  tbe  deepest  val- 
if^s,  and  is  in  all  respects  the  most  picturesque.  I'be  San  Lazaro  chain  Blurts  as  low  hills 
near  Cape  San  Lncas.  and  Tunning  north  and  northeast,  culminating  iii  tbe  peak  of  San 
Lazai-o,  perhaps  5,000  feet  high,  fal!s  near  Trinnfo  to  not  much  more  than  1,000  feet,  and 
continuing  northeast  again,  vises  in  the  high  and  frowning  masses  of  the  Cacaehilas,  making 
a  most  imposing  background  to  the  beautiiul  town  of  La  Paz,  as  seen  from  the  bay,  SOiall 
spurs  run  out  from  the  San  Laaaro  chain  down  to  the  west  coast,  while  eastward  spurs  and 
itarly  parallel  chains  fill  in  the  whole  area  to  the  eastern  coast.  BeauUful  valleys  pestle 
■-■         '■■'         ■■--     '  "-     '--'  '  '  "  ' -"- '     -  -oftbi  '■  ' 


among  these  mountains.  The  valley  of  San  Joa*  del  Cabo  runs  northward,  east  of  tbe  high 
mountains,  abotit  30  miles  In  length,  much  of  it  in  a  high  slate  of  cultivation,  and  with 
mncb  more  that  coald  be  easily  rendered  arable  at  trifling  expense.  Other  valleys,  smaller 
in  size  but  similar  in  mosC  respects,  occnr,  scattered  here  and  there,  and  even  on  tbe  summit 
of  tlie  high  spur  known  as  the  Sierra  de  la  Victoria  is  said  to  he  a  long  obaln  of  littlo  val- 
leys with  the  richest  soil,  fluest  of  grass,  a  superabundance  of  clear,  sweet  monntain  water, 
atjd  bordt-red  by  groves  and  forests  of  oaks  and  pines.  North  of  this  icranile  mass,  and 
extending  with  some  trifling  breaks  to  Sta.  Oertrudi  s  or  San  Boija,  lies  a  belt  of  table  moun- 
tains of  sandstones.  These  almost  everywhere  commence  on  the  west  coast  as  broad  plains, 
rising  towards  the  northeast  so  gradually  that,  were  it  not  for  their  being  cut  by  innumerable 
cnfions  which  show  their  steadily  increasing  height,  one  might  still  believe  himself  to  be  but 
a  Jew  feet  above  the  ocean. 

Tbe  Tegular  elevation  of  the  tables  continues  to  within  a  fow  miles  of  the  golf,  where  a 
sudden  deacBUt  cuts  them  ofE  with  a  face  so  precipitous  that,  escept  in  a  verj;  tow  places,  it 
is  impossible  to  find  a  pass  by  which  to  reach  the  coaat.  Seen  Irem  the  west  side,  the  moun- 
taina  look  like  a  sea  of  flat  tables,  barren  and  covered  with  loose  stones ;  while  from  the 
eastern  face  Uiey  are  steep,  rugged,  and  so  serrated  as  to  lose  entiiely  their  tabular  form.   On. 


la  ol  Lower  Cullforiiia  iras  mudo  Init  toot,  sudor  the  dliccdon  of  Mr.  J.  Boss  Sanme,  wlia  orgsn- 

,artr  !n  Ban  Franotsco,  oonBteUBgof Tlr. 'Wm.  M.  Gflbb,' of  the  State  Qedorionl  SnmjT;  Dr.  r 

VoH  Lobr,  of  the  Ecboal  of  lHaaa  of  Yrabatg,  and  a  corps  of  aralBtanta.  Tlie  iMmls  of  tlie  expeditte 
hoTU  not  yot  been  iiuUlshefl.  Mr.  Bitnrna  anu  Us  party  luulcd  at  Capo  St  Lnoos,  Horn  wbiOh  foiht  thej 
piwiocded  by  the  ooost'trfllL  to  Ban  Josfi  dd  Cabo?  tbeuoo  tbronffii  tbe  valley  of  the  Beme  nDmo  to  tbe 
jninlug  liistnoi  of  Trinntb.  neat  Hie  totm  of  San  Ajitonto.  Eeco  they  0ieDt  aeveml  days  examining  tbe 
mines  I  after  vbiob.  Cbcy  vulteil  La  Pai  and  PlobDaleno,  on  tho  Grdf  <n  CfallfDiida.  AtLaPnitJi^bod  m 
Interview- wltlt  tiovomDF  Podrin  on  the  siddeot  of  tnapropoBod  colonlxatioD  of  tiie  Territory  ^Aniezleans. 
Thfi  iroaeml  Ibtlinc  of  tlie.poaplo  on  lliat  Bnl^eet  seemed  to  Ira  fitvomldei  bntno  enooniagaiiBnt  WiBe  given 
prqlect  liy  too  offioers'  of  tbo  Moileaa  eoromnient  then  In  power.  Judge  Oolvan,  who  kas  einee 
10  -govevnor  of  Lower  Oalifbmb,  Is  not  ewifllderod  inimical  to  ^imnicBn  ODOvmtnon ;  ajid  tbe  probo- 


beiiomo  -tfovevnor  of  Lower  Califbmb,  Is  net  ewifllderod  inimical  to  Anmricon  oDcvmtnon ;  ajid  tbo  proba- 
bility ia,  JLO  will  nso  Ilia  Inflneneo  to  Diomote  the  aettlement  and  development  of  tlie  Tecrltoty,  ahouldliabe 
pCFmlttcd  to  nmaln  in  power,  irUoE  is  qaoaUanablo.  On  rctnraingitoTiitmfi),  Mr.  Browne' and  Ms  party 
inocmiHl  an  outfit  of  piuik-mnloe  and  sndilb-iuilnialB,  anil  doeacd  t&o  pcntosnta  to  the  boy  of  lodoe  Siuitos. 
Prom  that  point  tht^mitdOHdrfiOryJoiffneynpldio  oao&t  to  tbe  boy  (ff  HagdolrauL    Water  la  Bcorce  alonv 

tt... — ;i  — ,1 4j.„,^ — J : its  bntlSw  attniotlona,  having  an  almaat  ounteprapted  deaiatof  und  nod 

'  "  inij  slimbs.   At  Snlado,  m  Isuatod  wator-bde,  seven 

r it  uioir  animflla;    Bavem  d^s  were  Bpoit  in  visiting  . 

lono,  hnt  no  wntor  nas  Ibnnd  ncaicr  than  Saladq,  and  tlie  whiflo  oaanti7 

- Two  wifllo^flbipB  lay  at  onohar,  tiim  whloh  Mr.  Browiie  proonrBl  a  bout 

^.■..^,^„  L,.  make  en  ciplonitkia  of  tlie  bny.  DlvidliiK  Ma  narty^  ho  started  tlia  main  braneh  of  tlia  expc- 
dltloii  ncroea  to  Loiato,  and  tlionce,as  oxperlenoeand^hooljeBt  of  the  rcoanjiDisuuaemlChtaneeeat.  north- 
ward tbrougli  tbe  jjeninanla  to  Ban  Diego.  Havinr  mode  a oareftd  exniT^natioii  of  tho 'Day  or  Magdulena 
and  its  ^ion»,  and  gothorod  material  fOr  on  intotdituig  report,  Ur.  Browne  eroaaed  the  peomaida  again,  via 
San  llilarlo,  to  La  Foz.n'haTo  ho  rranalncd  a  short  time,  rovla^ng  Plohllnlgiie  and  (he  XrinnfO.  ICettumng 
thence  to  Capo  St  Looas,  he  croaaed  the  galf  to  Maaotlan,  and  Itom  that  pMnt  obtained  prasags  In  the  bov- 
cmmortt atmmor Snawneo tfl Son Franolsoo.  HliifbrthoomingolBoiid.ieporl^onthemin^reeonnesofthe 
Status  and  TemitArlos  Weet  of  the  Boeky  Monotolna  oontalna  a  verr  IntereeUng  and  valnaUe  cimtiibnUoii 
on  tJic  Bcoloey  of  the  conntiy.  fioin  the  pen  of  Mr.  Gobb,  who,  with  Ma  par^.  oroBSod  tho  peninsula  ten 
"^lacs,  making  tho  entire  tiip  &om  Cape  St.  Lm^aa  t-o  Snn  Diego  on  n:iulc-1>aok.  As  this  Is  tbti  ^"at  and  only 
adcntifio  rcconnolBsanoe  aver  made  of  tte  peninsula  of  Lower  Cnllfimiln,  theaoeonnt  liom  Mr.  Gabb  will  1» 
fboQit  of  greet  interest  and  value.    (Amerloan  Journal  of  Mining.) 
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this  side,  and  adjoining  tho  coasi,  are  some  good  little  valleys;  soutli  of  Loroto,  for  per 
haps  20  miies,  ia  »  tract  of  level  land  bordeiinR  tho  coast,  and  often  a  couple  of  miles  wide, 
most  of  it  covered  with  a  fertile  soil.  Further  ooTtb,  at  San  Brnno,  at  8an  Jaau,  and  again 
south  of  Moleje,  are  broad  valleys  forming  bays  in  the  hills,  from  three  to  tan  square  leagnea 
in  atefe,  and  all  excellent  land,  only  requiring  waWc  t<>  be  brought  to  the  surfae*  to  render 
them  valuable.  On  the  west  side,  odjoiuiug  the  Pacific,  ie  a,  plaiu  fiom  near  Tod.>s  Santos  to 
the  mouth  of  the  arroyoof  Purissiraa,  about  150  to  tiOO  miles  iu  length,  aud  with  an  average 
width  of  perhaps  10  miles,  more  than  half  of  which  is  covered  with  pwd  fertile  soil,  but 
without  water.  In  the 'various  caiions  which  cut  the  mesa  lands,  emboucblngon  thiaplain,. 
are  little  valleys  of  from  a  few  acres  to  several  sqaare  miles  in  extent,  usually  weli  watered, 
arid  some  of  them  in  a  high  state  of  cultivation.  Farther  iior*h,  betweea  the  bays  of  Balle- 
naa  aiid  Sati  Sebastian,  the  plains  exist  again,  merging  into  mesas  OD  the  east,  but  separated 
Irom  the  sea  by  a  range  of  granite  mountains  parallel  with  the  coast,  known  as  the  Sta. 
Clara  range.  Still  ftirther  north,  these  plains  continue  with  occasional  interruptions  to  Bosa- 
riia,  where  tbey  are  cut  off  by  the  rolling  mountain  masses  re&cbing  the  west  coast.  Those  - 
norihei'n  plcUne  are,  however,  for  the  most  part  deserts,  though  a  portion  could  perhaps  ba 
reclaimed. 

Near  Moleje  the  eastern  sifle  of  the  range  undergoes  a  change,  Tho  abrupt  eastern  face 
falls  lo  some  extent  and  retreats  from  the  coast,  the  intervening  space  being  tilled  witli  roll- 
ing hills  or  bMTen  transverse  ridges  almost  to  Sfa.  Gertrudi's,  In  this  space  is  the  high  vol- 
canic mass  of  Las  Virginea,  nearly  4,000. feet  high,  and  running  westward  from  it  to  near 
San  Iguacio  is  a  succession  of  irregular  peaks  and  tidj^es  of  volcanic  origin. 

By  the  time  the  traveller  huseone  a  day'sjourney  north  of  Sta.  Gertrudi's  he  will  observe 
a  chanze  coming  in  the  form  of  the  mountains.  Tiie  heavy  sandstone  beds  that  formed  the 
mesas  begin  to  Ihln  out,  only^  cropping  some  of  the  higher  liilla,  the  others  being  peaks, 
ridges,  and  spars  of  granite  with  the  irregaltirity  of  outline  which  usually  characterizes  that 
rock.  This  transltionary  state  continues  for  the  next  hundred  miles,  lo  San  Boija,  beyond 
which  the  range  on  the  east  side  splits,  sending  off  a  branch  of  low  hills  to  the  northwest, 
the  main  chain  continuing  along  the  east  coast.  This  latter  chain  continues,  high,  rough, 
and  forbidding,  to  Santa  Maria,  beyond  which  it  extends  as  a  low  range  of  lava-capped 
gianite  bills  ol  constantly  diminishing  altitude,  until  it  is  lost  in  the  desert  of  the  north- 
east. In  the  meantime,  the  spur  which  started  from  San  Borjaasachain  of  partially  isolated 
hills  becomes  more  marked  near  the  coast,  and  after  passing  San  Andres  it  assumes  very, 
respectable  proportions,  growing  larger  and  Itigher,  entirely  occupying  half  the  width  of  the 
peninsula  and  connecting  with  the  coast  ranges  of  Upper  California.  East  of  this,  and  north 
of  Santa  Maria,  the  country  is  represented  to  be  mostly  a  sandy  desert,  with  a  few  fertile 
spots.  Scattered  through  the  western  foot-hills,  and  along  the  flanks  of  the  range  bordering 
the  Pacific,  are  many  beautiful  and  fertile  valleys,  which  will  be  mentioned  more  in  Retail 


properly  speaking,  there  are  none.  The  largest  atreamfl  are  but  a  few  feet  iu  width,  except 
some  few  in  the  extreme  northern  portion,  adjoining  Upper  California.  In  the  valley  of  San 
Jos6  del  Cabo  is  a  little  rivnlet,  fed  by  the  springs  in  the  granite  ranges,  and  furnishing  an 
abundant  and  steady  supply  of  water  for  irrigating  puiposes.  A  smaller  but  eqnallysteady 
stream  is  found  at  Todos  Santos,  and  is  the  means  of  keeping  up  the  prosperity  of  the 
place.  Similar  permanent  streams  exist  at  Comondo,  Pnrissima,  San  J^oacio,  and  else- 
where, and  by  supplying  moisture  to  the  soil,  enable  these  places  to  support  a  comparatively 
dense  papulation.  These  sHeams  invariably  sink  on  reaching  the  pl^ns,  and  are  lost  to  the 
suifai-e,  though  the  water  could  be  Trained  by  shallow  wells  or  carried  on  the  smface  by 
ditches,  thereby  mucli  increasing  their  usefulness.  This  latter  plan  was  successfully  fol- 
lowed by  the  missionaries  in  several  instances,  the  most  valuable  of  which  is  at  thedesetied 
mission  of  Guadalupe,  where  the  water  of  San  Jos^  creek  was  secuied  above  tho  sink  and 
carried  several  miles  iuaditch  or  canal,  the  dllapidatedruiiks  of  which  still  exist.  AtKosario, 
San  Bamon,' Guadalupe,  and  Fia  Juana  aie  streams,  one  or  two  of  which  would  be  called 
rivers  in  Upper  CaMomia  j  thatatSanKamon  and  the  Rio  FiaJuana  carrying  as  much  water 
as  Los  Angeles  river,  if  not  more.  Besides  the  above  there  are  many  smaller  streams,  floiv- 
ing  perennially  iu  (he  canons,  along  a  part  or  the  whole  of  the  courses,  which  I  have  not 
deemed  worthy  of  special  mention. 

Adjoiriiug  or  lying  a  little  distance  from  the  coast  are  numerous  islands,  several  of  which 
are  from  ^U  to  50  miles  in  length.  In  the  gulf  the  largest  is  that  of  the  Angel  de  la  Guarda, 
or  the  Guardian  Angel,  said  to  be  rich  iu  minerals,  but  very  roc><;y  and  desolate.  Further 
south,  below  Loreto,  is  the  long,  narrow  island,.nated  for  its  salt,  called  Carmin  island. 
Still  further  south,  near  La  Paz,  are  the  three  islands  known  as  San  Josef,  Espiritu  Santo,, 
and  Cerralbo.  On  the  west  coast  we  have,  among  many  others,  the  large  island  of  Margarita, 
forming  one  side  of  Magdalena  bay  ;  and  lying  off  the  coast,  opposite  the  bay  of  San  Sebas- 
tian, is  the  large  island  of  Cerros,  or  Cedros,  ^imed  to  be  rich  iu  copper,  aud  famed  for  its 
wild  goats.  Most  of  these  islands  are  very  rough  and  inhospitable,  and  entirely  unsuited 
for  either  farming  or  ertoing  purposes. 

As  before  mentioned,  the  whole  coast  line  might  be  said  to  be  neariy  a  succession  of  har- 
bors.   Most  of  these  are,. of  course,  small,  shallow,  partially  eiposed,  or  have  iome.othjf  1,^ 
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drawbacks,  but  severftl  will  compare  welliwith  any  other  porta  on  tbe  west  coast.  Perbaps 
(be  finest  is  the  bav  of  Maedalena.  This  bay,  in  the  neighborhood  of  lOOmiles  from  Cape 
Sail  Lucas  on  the  Pacific  side,  is  about  50  miles  in  lengtb  and,  in  places,  several  miles  wide. 
It  communicates  with  the  ocean  bj  two  etitrauues,  one  at  each  end  of  Margarita  island,  and 
is  well  protected  to  the  seaward  by  the  same  island.  Ita  importance  as  a  naval  station  for 
our  vessels  cannot  be  overrated,  and  if  our  government  does  not  secare  it  for  this  purpose, 
some  Enfopean  nation  will  be  very  apt  to  make  an  effort  to  obtain  it  so  soon  as  its  value 
Bhall  become  linojvn.  Should  any  colony  of  foreigners  ever  settle  in  Lower  California,  it 
will  probably  be  placed  on  the  plains  bordering;  the  long  northern  arm  of  the  bay,  where  tbe 
soil  is  eytiemelj  Fertile,  and  an  abundance  of  water  can  he  obtained  from  sliallow  welts. 
Kearly  opposite  to  Magdalena  bay  is  the  harbor  of  La  Paz,  a  fine  bay,  well  protected  from 
all  winds,  except  the  feariiil  hurricanes  or  ''  lempomlca  "  which  blow  in  the  months  of  Sep- 
tember and  October,  and  come  from  snch  a  quarter  as  k>  blow  directly  up  the  hay.  Et^htor 
nine  miles  down  the  bay  from  tbe  town  is  a  sbeltereJ  nook,  called  Pichiliiigue,  nsed  by  the 
'  United  States  war  vessel  on  this  station  as  a  cualinc  station.  Hero  vessels  are  safely  protected 
on  all  sides.  Half  way  cp  tho  west  coast  are  two  tai^e  baye— Ballenas,  opening  towards  the 
southwest,  and  San  Sebastian  Viocaino,  opening  towards  tbe  norihiveBt.  Into  tbe  lormer  emp- 
ties the  San  Igna^io  la^on,  and  into  the  latier  Scammon's  lagoon.  These  laKOons  arc  two 
]and-loukud  bays,  with  compai'ativoly  narrow  entrances,  and  much  frequented  by  whalers. 
They  are  said  to  have  many  shoals,  though  the  channels'are  sufficiently  deep  for  lai^  ves' 
sels.  It  would  be  useless,  in  the  present  connection,  to  mention  in  detail  the  numberless 
other  ptrta  on  the  two  coasts.  Suffice  it  to  say  that  there  are  many  used  by  the  regular 
coasting  trade.  Kudi  as  the  Puerto  Escondido,  the  harbors  of  Loreio,  Moeje,  Sta.  Maria,  Sra. 
Domingo,  iindmany  others. 

There  is  still  another  il«m  perhaps  worthy  of  notice  under  this  head.  Several  railroad 
routes  across  northern  Mesico  bave  been  canvassed.  Most  of  these  have  been  spoken  of  aa 
baving  Ihoir  weetern  terminus  from  Mazatlan  northward.  Should  snch  an  enterprise  ever  be 
carried  to  a  snccessfttl  termination,  a  abort  cut  across  tlie  peninsula  would  be  of  value  to 
shorten  tbe  distance  around  tho  cape.  Several  possible  routes  exist,  all  of  which,  with  one 
exception,  would  be  required  to  pass  through  Purissima  or  San  Ignacio.  From  the  port  of 
San  Itmno,  or  the  neighboring  one  of  San  Juan,  it  is  claimed  tlTat  there  is  a  low  pass  to  the 
head  of  the  Pnriesima  arroyo.  1  did  not  visit  this  j  bjit  if  a  road  could  he  led  into  tbe  head 
«f  Ihe  Purissima  arroyo  it  coald  then  reach  the  west  coast  a(,  say  the  port  of  San  Juanico, 
without  further  engineering  difficulties.  From  the  port  of  Santa  Inez  or  San  Marcos,  above 
Mol^e,  an  easy  route  exists  up  the  arroyo  of  Sta.  Aguida  to  tbe  base  of  the  main  chain. 
Here  a  mountain,  about  600  feet  above  tbe  valley,  has  to  be  surmounted  or  tunnelled  to  reach 
the  airoyo  of  San  Ignacio.  Another  way  to  reach  San  Ignacio  is  perhaps  ensler,  however. 
From  tbe  port  of  Sta.  Maria,  north  of  the  volcano  of  tbe  Virgins,  there  is  no  obstruction, 
following  the  arroyo  of  Sta.  Maria  nntil  ive  reach  the  pass  of  ibe  Inferno.  Here  a  tunnel  of 
about  a  mile  in  length  would  cariy  the  road  to  the  mesa  above  San  Ignacio,  having  a  gentle 
grade  to  llie  San  Ignacio  lagoon.^  The  easiest  route,  however,  ia  from  the  port  of  San  Luis 
by  way  of  the  an'oyo  of  Calaumjuit,  past  tbe  old  mission  of  that  name,  to  the  niesa  of  Sta. 
Ana,  along  this  mesa  to  tbe  valley  of  San  Andres,  and  down  this  valley  and  the  arroyo  of 
San  Andres  to  the  coast.  Along  tiie  whole-line  there  will  bono  tunnelling  required  ;  uatnre 
has  already  made  the  deep  cuts,  and  there  is  not  a  stream  to  cross.  An  almost  continuous 
plain  extends  from  coast  to  coast,  without  a  greater  rise  anywhere  than  30  feet. 

Gkology. — Tbe  three  geographical  divisions  into  which  I  have  separated  the  peninsula 
are  dependent  for  their  pet-nllar  features  on  their  geological  structure.  The  rough  mountains 
of  the  south  are  almost  wholly  granitic,  the  table  lands  of  the  middle  are  made  up  of  nearly 
horizontal  sandstones  and  volcanic  rocks,  while  the  more  northern  portions  combine  the 
ragged  and  Irregularly-disposed  ridges  of  the  south  with  occasional  flat-topped  mountains, 
capped  by  ro<-.ks  of  sedimentary  or  eruptive  origin. 

All  of  the  higher  ridges  of  tbe  southern  extremity  of  the  Territory  are  made  up  of  granitos 
and  sienites,  and  formed,  during  tbe  deposition  of  the  heavy  bedded ,  mesa  sandstones,  an 
island  of  considerable  height  and  very  irregular  outline.  Tho  structure  of  these  oioantaius 
is  BO  simple  that. a  further  description  is  unnecessary.  It  is  not  until  within  half  a  mile 
south  of  the  mining  town  of  San  Antonio  that  any  change  in  the  geology  oconrs.  Here 
mica  state  is  encountered  for  tho  first  time,  and  forms  a  belt  several  miles  wide,  and  running 
from  Todoa  Santos,  on  the  southwest,  past  San  Antonio  and  Trinnfo,  northeast.  It  prob- 
ably extends  into  the  Cacachilas  range,  and  forms  there,  as  at  the  other  mining  districts, 
the  country  rock  of  the  melallilerons  veins.  Beyond  tbe  mica  slate  again,  on  the  road 
between  Trinnfo  aud  La  Paz,  granite  is  encountered,  making  the  ^e  of  the  range  and 
extending  to  near  the  latier  town. 

In  all  of  the  valleys  scattered  through  these  mountains,  and  in  some  of  the  lone  hills  on 
the  east  side  of  tbe  peninsula,  are  sedimentaiy  formations  of  a  comparatively  late  geologiial 
age.  At  Santiago  I  was  informed  that  three  miles  northeast  of  that  place  is  a  locality  where 
large  fossil  oysters  occur  in  great  abundance,  and  that  they  are  collected  and  burnt  for  lime. 
I  bad  no  opportunity  of  visiting  the  locahty,  a  chcumstance  which  I  have  regretted  ever 
since.  A  short  dlstando  further  northeast,  near  the  coast,  ut  a  raucho  called  has  Martyres, 
is  a  high  hill  of  sandstoi^es,  without  fossils,  dipping  to  the  westward  at  an  angle  of  about 
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many  respects  the  same  lithological  characters,  and  bear  the  same  relations  to  the  grsiiiie_ 
that  those  rocks  hold  where  we  have  hi\A  nn  opportnnlty  of  provinfr  their  age.  Besides  tbis 
very  doubtful  testimony,  there  is  slill  another  i1«m  of  evidence  which,  in  the  absencn  of  any 
better,  shouldjhave  some  weight.  Mr.  John  Xantua,  an  able  collector,  sent  from  Capo  Sun 
Lucas  to  the  Academy  of  Natural  Sciences,  of  Philadelphia,  a  few  fossil  oysters,  which,  if 
my  memoiy  does  not  deceive  inc.  belong  to  a  species  very  characteristic  of  the  Upper  Call- 
foinian  Miocene — O.  lilan.  Conrad.  Shonld  I  be  correct,  tbis  is  important,  though  half  a 
dozen  years  is  a  long^  interval,  particularly  if  one  had  never  devoted  any  especial  attention 
to  the  specimens  remembered. 

With  so  little  evidence  of  their  age,  therefore,!  hare  hesitated  about  pronouncing  a  decided 
opinion,  preferring  ti>  leave  it  an  open  question,  tmstiiiK  that  some  future  explorer  will  be 
more  loc&y  than  myself,  and  discovei:  fossils  fromwhich  these  rocks  can  be  assigned  io  their 
proper  place  in  the  geological  scale.  In  consequence  of  the  ilifGoulty  I  have  adopted  the 
provisional  name  of  mesa  saiidstone  in  speaking  of  the  formation. 

In  addition  to  this  sandstone,  which  will  probably  be  found  to  have  a  considerable  devel- 
it  along  the  guif  side  below  La  Paz,  there  is  an  extensive  deposit  of  horizontal  gravels 


filing  or  bordcrint;  all  of  the  valleys,  sometimes  making,  i: 
between  them,  ana  lying  unconformably  on  the  upturned  sandstones,  as  at  tbe  Martyres. 
This  gravel  formation  is  evidently  the  most  modem  deposit  in  the  country,  perhaps  newer 
than  tbe  recognized  post  pliocene  beds,  which  will  be  described  further  on.  It  is  usually 
ni^de  up  of  debris  of  the  underlying  granite,  but  in  some  places  contains  boulders  of  a  por- 
phyry closely  resembling  some  whiA  we  encountered  several  hundred  miles  further  north, ' 
overlying  post  pliocene  strata.  This  porphyry  is  most  abundant  in  the  vicinity  of  the  Mar- 
tyres,  ana  from  there  northward.  In  a  few  places  the  gravel  is  replaced  by  a  fine  graiiia 
sandstone,  and  is  occasionally,  though  rarely,  disturbed,  us  at  the  Coevas,  where  it  tilted 
three  or  four  degrees.  Almost  everywhere  this  formation  takes  on  the  form  of  level  terraces, 
though  often  very  much  cut  up  by  dry  gulleys.  At  8ta.  Anita  and  at  Santiago,  where  Ihey 
are  best  developed,  these  terraces  are  alMut  &i  feet  high  and  well  defined.  They  also  exist 
at  Todos  Santos,  and  northward  along  the  coast  for  many  miles.  At  Todos  Santos  the  main 
terrace  is  about  60  feet  in  height,  but  there  is  also  another  in  the  arr^o  of  about  half  the' 
belght  The  latter  is  limited  in  extent  and  seems  to  he  very  local.  Going  northward  the 
elevation  diminishes  until  at  last  the  tabular  character  is  entirely  lost.  On  ue  northern  bor- 
der of  the  mountains,  approaching  iJa  Paz  from  the  south,  are  encountered  fur  the  first  time 
volcanic  rocks  in  place.  These  form  hills  of  fram  500  Ui  700  feet  high,  of  volcanic  ash  over- 
laid by  beds  of  compact  porphyries  and  trachytes.  The  rocks  are  pretty  regularly  stratified 
and  mostly  dip  to  the  west  and  northwest,  though  northeast  of  La  Vai  the  disturbance  is 
general,  and  the  dip  in  every  direction.  The  ash  is  to  some  extent  quarried  for  building 
purposes,  and  the  new  church  or  cathedral  now  iu  process  of  construction  is  being  built  of 
thia  material. 

After  leaving  the  granitic  ranges  south  of  La  Paz  the  whole  appearance  of  tbe  country 
changes,  and  with  it  the  geoloeical  structure,  The  granite  itself  has  disappeared,  only  to 
show  itself  as  one  or  two  insigniflcant  outliers,  and  in  its  place  come  enormous  deposits  of 
sandstones  forming  flat-topped  mountains,  ragged  and  precipitous  along  the  east  coast,  but 
sloping  off  so  gradually  towards  the  Pacific  as  to  merge  inswWibly  into  the  hroad  low  plains 
of  the  west  Pretty  regularly  bordering  the  west  coast  and  occurring  oecasiooally  along 
the  gulf  ate  deposits  of  post  pliocene  age,  in  places  filled  with  and  almost  made  up  of  the 
casts  or  shells  of  mdllusca,  still  living  in  tire  adjoining  waters.  Penetrating  both  these  form- 
ations, and  often  capping  one  or  the  other  or  hutJi  indiscriminately,  are  deposits  of  volcanic 
origin.  These  volcanic  rocks  usually  occur  as  dikes  or  broad  superficial  sheets  which  have  . 
been  spread  over  Ihe  top  of  the  mesa  subsequent  to  the  deposition  of  the  post  pliocene,  and 
are  by  no  means  uniform  either  in  thickness  or  in  the  manner  of  their  distribution.  Tory 
few  volcanic  cones. exist.  Almost  the  only  ones  are  the  volcano  of  the  Virgines,  north  of 
Mol^e,  and  a  series  of  cones  and  ridges  extending  westward  to  near  San  Ignacio.  Else- 
where the  eruptions  appear  to  have  taken  place  iu  the  form  of  long  fissures,  forming  dikes, 
which,  having  spread  their  surplus  over  the  surrounding  plains,  have  closed,  never  again  lo 
reopen.  In  this  manner  immense  areas  have  been  covered  with  caps  of  eruptive  rocks  oiten 
lOU  feet  thick,  tbe  source  of  which  is  now  entirely  hidden,  an  occasional  hmt  only  existing 
in  the  denuded  section  of  some  bluff  where  the  dike  has  heen  cut  through  by  tho  agency  of 
running  water. 

The  jiost  pliocene  rocks  usually  lie  on  tho  low6r  margins  of  the  mesa  in  such  a  manner  as 
to  show  that  they  were  deposited  during  the  period  of  elevation  of  this  portion  of  the  penin- 
sula. The  older  mesa  sandstones  are  nsually  soi little  disturbed  that  the  two  formations  seem 
conformable,  though  sufficient  evidence  exists  to  prove  that  the  elevating  force  bad  been 
anting  for  a  long  time  before  the  oldest  beds  of  the  newer  formation  were  deposited.  This 
loiter  series  consists  of  fine  grained  argillaceous  sandstones  and  shales,  some  coarser  light 
gray  sandstone,  and  lastly  a  thin  bed,  highly  fossiliferous,  as  are  also  some  of  the  earlier 
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etrnta,  but  Iho  latter  hi gtlj  calc.ar<!i>ua.  IVhere  tbe  series  remains  unbroken,  this  last  strolnm 
is  always  tho  highest,  ana  it  is  nearly  made  up  of  the  casls  of  living  species  of  shells,  Oittta 
Cammingii  beinj;  almost  the  only  one  retaining  its  structTire.  At  Jrorissima,  on  the  west 
slope,  the  mesa  sandstones  have  been  folded  in  a  series  of  long  nod  graceful  uodulaUons, 
the  tops  ■jenuded  to  a  nearly  straight  line,  and  the  post  pliocene  liea  unconfbrmably  capping 
tbe  surface.  On  the  opposite  side  of  the  mountains  bordering  tho  gulf  there  arc  still  more 
tuorhed  instances  of  unconformability,  which  will  be  deBcribed  in  Ihoir  proper  place. 

Tho  mesa  sandstones  are  easily  distinguisbed  from  the  overlying  rocks  by  Ihetr  coarser 
graifi,  greater  compactness,  and  above  all  by  their  being  highly  metamorphosed  along  the 
giisELter  part  of  tboir  eastern  margins.'  Another  marked  fenture  is  tbe  presence  of  large  quan- 
tities of  boulders  and  pebbles  of  volcanic  rocks  imbedded  in  tbem,  sometimes  lo  snch  an 
extent  as  to  form  even  a  preponderance  of  tbe  bulk  of  some  strata.  These  boulders  are 
uniformly  small  and  very  mucb  rounded  near  the  west  coast  wherever  the  rock  is  encoun- 
tered, and  increase  in  size  towards  the  Tic^nity  of  Loreto,  or  rather  towards  that  part  of  the 
coast  a  little  below  Loreto,  in  such  a  manner  as  to  point  nnmistakably  to  tbis  region  for  their 
origin.  Not  only  does  the  size  increase,  hnt  in  the  same  ratio  is  tho  mcrease  in  number  and 
the  decrease  in  too  amount  of  attrition  to  which  they  have  been  suttjected.  The  lithological 
characters  vary  markedly  from  those  of  any  eruptive  rocks  encountered  in  place  on  the  penin- 
sula; no  similar  rocks  have  been  discovered  between  tbe  mesa  sandstones  and  the  under- 
lying granite,  and  the  only  reasonable  conclusion  which  can  be  arrived  at  is  that  they  must 
have  Men  derived  from  a  body  of  land  which  formerly  lay  in  that  region  niw.  occupied  by 
the  gulf,  and  somewhere  in  the  vicinity  of,  or  a  little  south  of,  Carmin  island. 

Another  striking  feature  of  tbis  region  is  tbepeculiar  manner  of  the  elevation  of  the  mesa. 
It.  has  not  l>een  lilted  by  an  evenly  distributed  force ;  not,-  like  most  mountain  chains,  by  a 
folding  along  a  ^ven  asis.  The  eastern  side  seems  to  have  felt  this  force  almost  alone,  the 
olevai^ion  nf  tbat  portion  lylng^  tp  tbe  west  seeming  to  be  due  almost  aa  much  to  the  rigidity 
of  the  rocks  as  to  tbe  exlenSion  westward  of  the  upUlling  ^ow*.  More  properly  spe&ing, 
tbe  greaC  force  was  exerted  very  nearly  parallel  with  what  is'  now  the  coast  line  of  the  gnlf, 
and  from  there  towards  the  Pacific  this  agency  diminished  so  gradnalty  as  to  produce  no 
breaks  or  even  foldings  wov^y  of  mention.  We  thus'have  the  whole  width  of  this  portion 
of  tbe  peninsula  lilted  up  by  its  edge  from  coast  to  coast,  so  that  travelling  eastward  one 
can  hardly  realize  the  rise  until,  within  15  or  20  miles  ot  the  east  coast,  he  suds  himself  on 
the  vei^e  of  a  precipilous  descent  of  fi:om  2,000  to  3,000  feet  in  height.  This  eastern  escarp- 
ment extends  from  near  La  Paz  to  near  Moleie,  with  but  few  interruptions,  and  exhibits 
nearly  everywhere  the  prajecting  edges  of  nearly  horizPnlal  beds  ol  sandstone,  sometimes 
unaltered,  but  usually  metamorphos^.  Dnring  the  imperfect  examinations  (vhlch  our  lim-  . 
itud  time  permitted  us  to  make  1  was  unable  to  determine  whether  this  sudden  cutting  off  of  < 
Iheotherwiso  undisturbed  beds  was  due  to  a  gigantic  fault,  or  whether  the  eastern  slope  of 
an  anticlinal  axis  had  been  carried  away  by  denuding  agencies.  From  what  little  we  saw, 
strong  ai'guments  could  be  deduced  in  support  of  either  hypothesis,  but  I  prefer  leaving  the 
question  an  open  on@,  content  with  having,  called  the  attention  of  future  students  to  itssotu- 
liun.  It  is  cert^n.  however,  that  a  well-marked  axis,  if  not  several,  exists  further  north ; 
and  oven  at  the  Sauce,  near  Loreto,  the  presence  of  a  mass  of  granite  at  the  base  of  the 
SieiTa  Gigantea,  evidently  exposed  by  denudation,  seems  to  point  to  this  agency  as  the  means 
of  solving  tbe  diEGculty. 

On  tbe  west  side  the  post  pliocene  strata  form  a  strip  extending  from  below  Magdalena 
bay  to  near  Son  Telmo,  with  but  very  few  iuterruptiQus.  The.eastern  margin  of  this  belt  is 
pretty  clearly  defined  by  the  elevation  of  the  mesa,  rarely  reaching  but  a  few  hundred  feet 
above  the  level  of  the  sea.  It  extends  to  the  coast  except  along  that  portion  lying  between 
the  bays  of  Ballenas  and  San  Sebastian,  where  the  granil«  range  of  Sta.  Clara  cuts  it  off. 
On  the  east  side,  near  Loreto,  it  occurs  as  hills  several  hundred  feet  in  height,  uptilted  at 
an  angle,  as  high  iu  parts  as  S5°,  and  dipping  to  the  norihcast.  This  disturbance  appears 
to  be  due  in  a  very  great  measure  to  the  intrusion  of  a  large  mass  of  volcanic  rocks,  whicb 
separate  the  more  modem  formation  from  tbe  mesa  sandstones-  Tbe  belt  continues  with 
slight  interruptions  to  near  the  Sauce,  where  the  post  pliocene  sandstones,  very  full  of  fossils, 
lie  noriaontally,  abutting  against  the  face  of  uptilted  mesa  sandstones,  which  are  here  highly 
metamorphic. 

Proceeding  westward  a  mile^or  t(vo,the  older  sandstones  become  horizontal,  assuming  this 
position  by  a  gentle  curve,  tboir  edges  abutting  against  a  mass  of  OTanite.  Still  ftirtlier  west, 
this  granite  mass  is  seen  to  underlie  the  undisturbed  horizontai  beds  of  the  same  sandstones, 
wbich  make  the  groat  mass  of  the  mountain.  Dykes  of  trachytes  and  porphyries  cut  alike 
the  gianjte  and  sandstone,  and  in  a  beautifully  exposed  section  on  the  face  of  the  Gigactea, 
tan  be  seen  running  entirely  to  the  surface  of  the  mountain,  over  whose  flat  top  they  have 
jiprcad  a  rocty  mantle,  whidt  extends  almost  to  the  plains  of  the  Pacific 

Space  forbids  me  to  describe  in  detail  all  of  the  minuter  features  of  the  ecology  of  the 
country.  Suffice  it  here  to  say  that  except  the  retreating  of  the  summit  from  the  coast  above 
Muleje,  and  the  presence  of  the  belt  of  volcanic  cones  from  San  Igoacio  to  the  volcano  of 
Las  Vli^inea,  there  are  no  matters  of  special  interest,  until  we  reach  Sta.  Gertrudis,  over 
TO  miles  above  San  Ignacio,  and  just  west  of  tbe  summit  of  the  range.  Here  a  mass  of 
granite  appears  in  the  bottom  of  an  arroyo,  very  similar  iu  character  to  that  at  the  Sance. 


WEST  OF  THE  KOCKT  MOUNTAINS.  635 

ThcoverlTingeanastonosnrejiot  diaturbed  bjit,  but  lio  horizontally  over  it,  or  abut  agninat 
the  irrecularities  of  its  surface.  Northward  from  Sta.  Gertrudis  the  mesa  eandsloiiHS  almost 
(lisappeitr,  except  In  the  higher  moutiCains  to  the  east.  In  this  region  ther  seem  to  vetaia 
their  former  thickness,  but  little  abated  to  near  the  bay  of  San  Luis,  where  veTy  nnaeh 
metamorphosed,  distuiWl  and  nptitted,  th^  gradually  run  out  in  a  series  of  low  ridges. 
Very  soon  after  leaving  Sta.  Gertrudis,  on  Cue  rood  to  baa  Borja,  these  rocks  thin  out,  cap- 
ping only  a  portion  of  the  higher  uiouutiduB,  the  great  muss  of  the  country  being  granite. 
The  other  stratified  rocks,  both  post  pliocene  and  volcanic,  at  times  occupy  similar  posi- 
tions, and  sometimes  the  whole  three  are  found  in  their  regular  sequence  on  tbo  summit  o{ 
the  same  hill.  The  TOlcaoic,  however,  baa  been  all  of  this  time  gaining  RroUud,  while  the 
others  are  losing',  and  eventually  at  the  Paraiso,  and  over  the  adjoining  mesa,  it  is  the  only 
rock  found  capping  the  granite.  At  Trinidad  and  near  Bosaiiio,  below  San  Borja,  a  few 
outliers  of  post  pliocene  form  hills  200  and  300  feet  high,  res^ug  on  granite,  and  usually 
capped  by  volcanic  rocks.  Again,  ut  San  Andres  forming  low,  flat  hills,  underlying  the 
valley  of  Sun  Andi'es,  and  forming  the  broad  plains  of  Sta.  Ana,  we  bare  the  post  plioecu^ 
exti'emely  developed  and  extending  to  and  aljiitting  against  the  highly  uptilled  mesa  eand- 
■  stones  at  Calaumjnit.  Bordering  the  northern  edge  of  the  mesa  of  Sta.  Ana,  and  north 
of  the  bay  of  San  Luis,  extending  almost  from  coast  to  c<iast  is  a  mass  of  granite,  which 
rises  at  Sta.  Maria  to  a  height  of  about  3.000  feet,  and  is  here  capped  by  thin  beds  of  the 
same  sandstones,  which  form  the  pldn  of  Sta.  Ana.  In  most  cases  this  sandstone  on  the 
summit  of  the  mountains  ia  capped  with  a  thin  deposit  of  volcanic  rocks.  The  same  structure 
appears'  to  continue  northward,  as  well  as  we  could  determine  at  a  distance,  as  far  as  the 
range  could  be  seen.  Going  westward  towards  San  Fernando  the  valleys  were  at  first  nil 
scooped'  ont  in  granite,  the  higher  hills  being  fonned  at  Sta.  Maria;  hut  by  their  steadily 
diminishing  hei)^t^  Ihe  post  pliocene  first,  and  eventually  the  volcanic  rodis  reached  the 
plains,  and  the  granite  disappeared.  Crossing  the  plains  of  Buena  Vista,  the  road  enters 
the  mountains  of  the  west  side,  near  San  Fernando,  and  we. found  Ibe  structure  somewbit 
different  from  anything  we  had  encountered  further  south.  The  structure  is  essentially  that 
of  a  broad  granite  core,  flanked  by  stratified  volcanic  rucks,  with  many  beds  of  ash  and  not 
unfrequently  nptilted  at  high  angles.  This  is  the  case  on  both  Bides  of  the  chain  and  con 
.  tmues  to  beyond  San  Diego.  Westward,  beyond  the  volcanic  rocks,  and  adjo  ning  the  coa>t 
is  a  broad  belt  of  horizontal  post  pliocene  beds,  which,  with  Occasional  interruptions  extends 
to  and  even  beyond  San  Diogo,  being  cut  off  several  tinios  where  the  erystull  ne  locks  reith 
the  coast.  We  had  no  opportunity  of  examining  thegeologyof  the  eastern  sideof  (he  range, 
north  of  San  Fernando,  but  I  have  no  reason  to  suppose  that  any  changes  of  importain,e 
take  place  in  that  region.  From  Kosario,  wheiethe  road  reaches  the  west  coast  after  pa'wiug 
Uttyiugh  San  Fernando,  our  route  lay  along  the  western  flan)c  of  the  mountain  son  etimes 
on  the  beach,  sometimes  across  the  lalo  tertiary  tables,  aod  occasionally  through  the  rocky 
foot'hills  of  the  range.  There  was  no  important  variation  from  the  structure  described 
above  along  the  route,  except  at  the  salt  ponds  of  San  Qaeutin,  where  there  is  an  isolated 
group  of  low  hills,  composed  of  a  dark  gray,  cellular  trachyte,  much  of  it  filled  with  I'esCa 
of  olivenc,  and  some  parls  having  an  obscure  basaltiform  tendency.  These  hills  have 
BO  obvious  connection  with  the  main  range,  and  the  rocks  of  which  they  are  composed  are 
entirely  different  from  any  rocks  of  i  similar  oriMn  encountered  elsewbete.. 

Vauiods  Eesources  OP  TUB  Terkitoky — Mining. — "Prospecting"  has  been  carried 
on  over  the  whole  length  and  breadth  of  the  country,  but,  on  the  whole,  without  very  mxrked 
success.  In  the  mica  slata  racge  of  the  south,  valnable  silver  mines  have  been  found,  and 
in  the  frontiers  a  single  mine  of  copper  has  been  opened,  which  promises  well. 

Of  gold  mines  there  have  been  many,  but  at  the  present  time  not  one  is  being  worked.  In 
the  granite  hills  near  Cape.San  Lucas  gold  has  been  undoubtedly  found,  but  it  seems  that 
the  quantity  was  veiy  small,  and  the  locality  is  now  forgotten.  Further  north,  about  Saa 
Antonio  there  has  been  some  placer  mining  on  a  small  scale.  Women  have  washed  the 
gi'avel  of  the  arroyo  in  baleas  or  wooden  bowls,  obtaining  a  pittance  per  day.  and  the  cust«uj 
has  been  kept  up  during  the  rtuny  seasons  from  time  immemorial.  Some  foreigners  who 
desired  to  build  a  dam  and  wssh.out  the  arroyo  at  once,  were  refused  permissinii  hy  the 
authorities,  on  the  ground  that  it  would  deprive  the  women  of  their  Qme-honored  privileges. 
In  the  granite  mountains  from  Sta.  Gerirudis  to  San  Bona,  and  even  in  the  metannoiphio 
sandstones,  almost  as  far  south  as  San  Ignacio,  there  are  innumerable  tunnels,  shafi^s.  and 
"coyote  holes,"  where  attempts  iiave  been  made  to  find  paying  quarta  mines.  They  are 
now,  without  exception,  abandoned.  In  most  cases  the  veins  were  found  to  be  unreliable, 
mere  pockets  or  strings,  and  even  in  these  the  quantity  of  gold  viaa  not  sufficient  to  pay  for 
working. 

Similar  attempts  have  been  made  to  discover  or  develop  silver  mines.  These  are  reported 
as  existing  about  San  Boija,  on  the  island  of  the  Guardian  Angel,  on  the  main  land  opposite 
this  island,  on  the  island  of  Margarita,  and  lu  numberless  other  places,  none  of  whicn  have 
ever  yielded  anything  nor  probably  ever  will. 

About  45  miles  below  La  Paz  is  the  mining  district  of  Triunfo  and  San  Antonio.  Here 
there  are  several  veins  known,  only  one  or  two  of  which  have  beea  sufficiently  developed  to 
form  a  positive  opinion  as  to  their  value.  Minine  has  been  carried  on  on  all  of  the  veins 
since  thc'time  of  the  missionaries,  but  only  for  the  purpose  of  obtaining  the  deconqigsc^     , 
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surface  ores,  wbieli  could  be  amalgiimated  witbout  roasfins.  Tbe  result  of  this  kind  of  work 
has  been  to  expose  Ihe  veins  along  the  greater  part  of  their  course  by  series  of  shallow  pita 
boney-combing  Ibe  surfiice  and  rendenng  travailing  across  the  bills  rather  perilous  to  a 
strangei'.  These  ores  (called  "azoqu4,"  orquichgilvormelal,)  were  worked  in  armstras  and 
amalgamated  widiont  difficulty,  the  silver  existtog  in  its  metallic  state,  freed  hj  decomposi- 
tion of  the  sulphurets.  As  soon  as  the  excavations  reached  Che  ucaltered  ores  of  the  deeper 
part  of  the  vein,  known  as  '  fire-metal,"  tbey  were  abandoned  and  new  openings  made. 
About  9  or  10  years  ago,  however,  Kystematic  work  was  undertaken,  by  a  company  from 
Mazatlan,  on  a  couple  of  mines  called  Ibe  San  Pedros  and  San  Nicholas.  They  have  a  bodj 
of  good  ore  varying  from  la  inches  to  three  feet,  mostly  of  excellent  quality,  and  have  been, 
for  a  number  ot  years  past,  in  the  habit  of  shipping  their  first-class  oro  to  Germany.  The 
material  shipped  averages  over  $10«  per  ton  of  silver,  and  the  expenses  of  mining,  freight, 
and  everything,  up  to  th^  time  of  deliveiy  iu  Freiberg,  amounts  to  about  $70.  This  is  too 
much;  the  ore  coiild'be  worked  on  the  spot  at  a  greatly  diminished  expense,  and  if  the  com- 
pany had  their  own  mill  Ihoy  conld  work  inferior  ores,  too  poor  for  shipment,  and  which  are 
now  thrown  away.  The  manner  in  which  the  mines  are  worked  ix  execrable,  the  person  in 
charge  having  hardly  an  idea  of  the  tirst  principles  of  mming  engineering. 
-     On  the  same  vein,  three  or  four  miles  soutfa,  are  tbe  mines  of  tbe  Triunlo  Company.    They 

BiBsese  four  mines  on  tbis  vein  and  tbree  on  another  adjoining  to  and  parallel  with  the  first, 
f  tbese  two  have  been  well  opened  and  are  yielding  the  ore  now  being  worked  at  the  mill. 
Tbe  two  are  Ibe  Mendoeena  and  Molineiia.  The  former  is  on  the  summit  of  a  ridge,  and 
was  first  opened  by  an  Inclined  shaft  or  slope  on  the  vein.  The  slope,  rarely  higher  than 
W°,  was,  at  the  time  of  our  visit,  about  550  feet  deep,  with  five  levels  running  eaoh  way 
from  50  to  300  feet.  The  vein  is  from  8  to  15  feet  wide,  and  throughout  carries  a  body  of 
ore  averaging  about,  if  not  over,  fouT  feet.  Tbe  lower  50  feel  ot  the  vein  had  a  body  nearer  ' 
five  than  four  feet.  Tbe  ore  does  not  lie  iu  chimneys,  but  in  a  continuous  sheet,  extremely 
uniform  both  in  thickness  aud.qnalily.  It  is  a  componnd  of  various  sulphurets,  in  which 
antimony  and  lead  predominate.  From  a  series  of  carefully  made  assays,  Mr  Lohr  reports 
that  the  average  ores,  such  as  are  being  worked  at  the  mill,  contain  from  |90  to  $134  per 
ton,  while  picked  specimens  assayed  as  high  as  |335.  In  the  Mendoeena  mine  alone  we 
computed  that  tbere  was  ore  enough  exposed  on  the  varioas  levels  to  keep  tbe  present  24-  - 
stamp  mill  running  for  over  five' years,  working  30  tons  per  daj^.  Over  900  tons  of  ore  were 
slacked  at  the  mill  waiting  for  reduction,  and  on  entering  the  mine  we  could  hardly  tell 
whence  it  bad  been  taken.  Most  of  it  had  really  been  obtained  while  doing  what  is  usually 
counted  "dead  work"  in  the  aiine— sinking  the  slope  and  ronning  the  galleries.  TheMoh- 
netia  is  on  the  same  vein  and  adjoining  the  Mendoeena,  taking  in  the  side  of  tbe  hill.  A 
tunnel  was  being  mn  on  tbe  vein  bere,  intended  to  strike  the  base  of  the  slope  of  the  Men- 
.docenannd  form  its  seventh  level.  By  this  means  a  large  amount  of  hoisting  will  be  avoided 
and  all  necessity  for  pumping  obviated.  The  other  mines  of  the  company  are  being  opened 
slowly.  One  on  the  adjoining  vein  has  already  yielded  considerable  ore,  of  a  character  differ- 
ent from  the  other  vein.  In  it  zinc  predominates,  and  tbe  ore  is  said  to  be  much  less  refrao- 
torv  tha£  that  from  the  Mendoeena.  This  company  startpd  with  a  10-stamp  mill,  and  having 
)r  method  of  workit?g  their  ores,  replaced  it  by  one  ot^34  stamps,  whicE 
tishing  touches  as  we  started  on  our  way  northward.  Since  then  the 
news  has  been  perfectly  satisfactory.  The  last  two  steamers  have  brought  to  San  Francisco 
bullion  to  tbe  value  of  upwards  of  jl30,0C0,  as  tbe  result  of  about  six  weeks'  actual  working 
of  the  ores.  The  company,  iu  justice  to  itself,  should  at  least  double  its  mill  capacity  imme- 
diately. 

Besides  these  mines,  which  I  bave  described  somewhat  in  detail,  because  they  are  iho  only 
ones  on  wliicb  work  was  being  actively  prosecnted,  there  are  many  more  on  the  same  veius 
which  have  been  partially  developed,  and  show  every  evidence  of  value.  Among  these 
might  be  mentioned  more  patticnlai'ly  the  Sta.  Maria,  the  Soledad.  and  the  Fortuna,  la 
each  of  ibese  are  good  bodies  of  ore,  identical  in  character  with  the  Mendoeena  or  the  Mexi- 
can mines.  I  cannot  bere  ^vo  a  catalogue  of  all  the  mines  which  are  known  or  supposed  to 
bo  valuable;  sufBcc  it  to  say  that  many  others  bavo  beea  opened,  and  the  time  will  doubtless 
come  when  they  will  be  all  thoroughly  proven.  Labor,  wood,  salt,  and,  in  fact,  all  the  acces- 
sories for  tbe  mining  and  redaction  of  silver  ores,  are  cheaper  here  than  in  upper  California 

era  of  life  and  act! 
districts  on  the  coa^t. 

Copper,  like  gold,  is  reported  from  nearly  every  pait  of  the  Territory ;  numberless  mines 
have  beep  opened  and  invariably  abandoned.  The  Delphinamine  is  the  only  one  that  seems 
at  all  promising.  This  mine  Is  in  the  northwestern  part,'between  San  Telmo  and  Sta, 
Tomas.  The  principal  work  is  a  shaft  about  150  feet  deep,  which  wo  did  not  examine,  fear- 
ing the  presence  of  gas  at  its  bottom.  There  being  nobody  pi'esent  who  knew  tbe  mine,  we 
did  not  leel  inclined  to  Tun  any  risks.  On  the  surface,  however,  there  has  also  been  consid- 
erable work,  and  the  vein  appears  in  a  cut,  over  50  feet  deep,  to  be  very  well  detined,  with 
distinct  walls  and  from  five  to  seven  feet  wide,  Tbe  ores,  (of  course  surface  ores,)  oxides, 
and  carbonates  are  usually  rich  and  abundant.  Between  300  and  400  sacks  are  stacked  at 
^e  mine  ready  for  shipment,  and  I  bave  been  infotmed  that  several  hundred  saokg  more  <^ 
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tlie  same  cliaracter  are  at  San  Isidro,  tlie  sliipping  point,  awaiting  a  rise  in  the  market  price 
of  copper,  go  that  the  proprietors  can  soil  without  saerifiee.  Of  l^oavse  it  is  impossible  to 
prophesy  the  future  of  a.  copper  mine  on  tho  character  of  its  surface  ores,  but  it  is  claimed 
tba>:.  GO. far  as  the  work  has^one.  the  vein  has  not  changed  materially  in  chamctcr. 

Baser  metals  exist,  also,  in  the  Territory,  but  there  has  never  been  any  active  search  made 
for  them,  and  many  a  year  must  elapse  before  tbey  can  become  valuable.  Coal  has  been 
reported  in  a  few  places  where  it  does  not  exist,  it  is  eAid  to  he  found  near  the  Ojo  do  Lic- 
bie ;  it  may  be  (hat  some  "  bre*  "  or  asphaltum  is  found  there  and  the  two  minerals  confounded, 
B  mistake  that  haa  oDen  occurred  in  Upper  California. 

Salt  occurs  in  almost  innumerable  localities,  but  there  are  three  spots  which  are  noted  botli 
for  tbe  quantity  and  quality  of  the  mineral  there  obtained.  These  are  San  Queutin.  C^o  da 
Liebi'e,  and  Carmin  island,  in  the  Gulf.  We  did  Dot  visit  either  of  the  latter  ploceo,  but, 
contented  ourselves  with  exatninlug  the  ponds  of  San  Quectiu.  These  ponds  or  little  lakes, 
balf  a  dozen  in  number,  vary  in  area  from  one  to  five  acres.  They  are  situated  near  the 
coast  among  a  number  of  sand  hills,  and  separated  from  the  beach  only  by  low  ridces  of 
sand.  They  are  quite  shallow,  and  the  salt  crystaliiaes  on  the  mud  flats  on  their  margins  in 
flakes  of  half  an  inch  or  more  in  thickness.  By  a  dexterous  motion  this  salt  Is  lifted,  onsoiled 
from  its  soft  bed,  thrown  into  heaps,  whence  it  is  carried  to  the  vessel.  At  present  ihe  place 
is  abandoned.  The  royalty  required  by  the  Mexican  government,  the  cost  of  collecting, 
hauling,  and  shipping,  and  the  high  United  Slat«s  tariff  on  imported  salt,  in  the  aggregate 
amount  (o  so  nearly  the  price  of  the  material  in  Sa.'a  Francisco  as  to  completely  eat  up  all, 
profits,  and  thus  effectually  close  the  only  market  to  which  this  salt  can  he  taken. 

Sulphur  is  found  in  moderate  quantities  near  Moleje,  and  is  said  to  be  very  abundant  in 
the  vicinity  of  tho  volcano  of  the  Virgiues. 

Gypsum,  generally  in  ils  crystallized  form  of  selenite.  occurs  in  many  places  in  the  post- 
pliocene  rocks,  or  weathered  out  from  them  and  scattered  over  tbe  soil.  It  also  occurs  near 
ftiolejo,  bitt  not  ia  the  enormons  quantities  which  have  been  reported  by  interested  parties. 

Aghicwltuhe.— The  climate  of  Lower  California  is  so  mild  that  all  the  usually  cultivated 

Elantaof  both  tropicaJ  and  temperate  countries  grow  side  by  side  in  the  open  fields.  The 
nvest  temperatnre  we  enconniered  in  fourof  the  coldest  months  of  the  year  was  57°  Fahren- 
heit, and  the  winter  averages  from  65"  to  70°,  so  far  as  our  own  experience  went.  Sev- 
eral species  of  palms  are  native,  and  tho  date  grotva  wild,  thoroughly  acclimatized.  Flan- 
tains  and  bananas,  £gs,  oranges,  olives,  lemons,  limes,  pomegranates,  peaches,  and,  in  the 
northern  paits,  even  apples  grow  and  flourish,  requiring  but  little  care  when  £rst  set  out  and 
none  afterwards.  Vineyards  exist  everywhere,  and  the  native  wine  is  infinitely  superior  in 
quality  to  that  of  Upper  California.  Fields  of  sugar-cane  are  teo  common  Id  excite  reuiark, 
and  the  manutacture  of  sugar  is  one  of  the  most  important  interests  of  tbe  southern  rart  uf 
the  peninsula.  Tobacco  and  cotton,  are  cultivated  in  various  places,  especially  in  the  valleys 
south  of  La  Faz,  and  over  more  than  half  the  Territory  wild  cotton,  is  as  common  a  weed  as 
is  the  Jamestown  weed  (sframoniinn)  at  home.  The  castor  bean  grows  wild,  a  perennial 
tree  with  a  woody  trunk,  and  melons  are  so  abundant  that  during  Ibeir  season  they  make 
tho  greater  part  of  the  food  of  the  peogio  in.  some  districts. 

The  principal  agricnltui'al  r^ions  are  as  follows :  Tbe  vicinity  of  San  Jos^  del  Cabo  and 
along  nearly  the  whole  of  the  valley  and  its  branches.  Here  wine,  sugar,  dried  fraits,  cot- 
ton, and  tobacco  are  tho  principal  products.  The  came  fields,  extend  as  far  as  the  eye  can 
reach  from  San  Jose,' and  there  is  still  plenty  of  unoccupied  land,  only  requiring  the  digging 
of  ditches  to  render  it  available.  This  is  necessary,  as  everywhere  else  in  l^wer  and  in 
many  parts  ot  Upper  California.  On  account  of  the  nuns  being  confined  to  the  wet  season, 
the  dry  season  being  literally  so,  vegetation  requires  artificial  assistance,  Santa  Anita,  12 
miles  op  the  valley  from  San  Jos6,  is  a  lovely  spot,  connected  with  San  Jos^  by"  an  almost 
continuous  line  of^garJons,  and  beyond  it  are  ranches  scattered  along  on  every  piece  of  bot- 
tom land,  to  the  head  of  the  valley.  Santiago  is  a  littlo  group  of  houses  surrounded  by 
similar  farms  and  gardens,  a  sugar-mill  or  tivo  being  engaged  at  the  lime  of  our  visit  in  fin- 
ishing the  work  begun  by  the  farmer.  Miraflores,  Las  Faimas,  Los  Martyres,  Sin  Burtolo, 
and  numberless  other  spots  prove  that  wherever  an  acre  or  two  of  level  land,  or  even  hillside, 
cim  be  irrigated,  the  yield  is  sucb  as  to  uiake  a  farmer  from  the  Atlantic  States  open  his  eyes 
in  amazement.  Wo  CaUfomians  aie  so  accustomed  to  large  crops  and  to  seeing  nature  on  an 
esoggotated  scale  that  we  could  hear  it  with  a  commendable  degree  of  equanimity.  About 
San  Antonio  are  many  pretty  little  patches  of  eround,  which  will  one  day  be  cultivated,  as 
well  as  many  spots  on  the  road  to  and  in  the  vicinity  of  La  Paa. 

Todoa  Santo  has  a  valley  of  one  or  two  square  miles,  most  of  which  is  planted  in  canes, 
vineyards,  and  orchards,  and  every  year  yields  a  ilno  revenue  to  tho  owners. 

Many  little  valleys  and  nooks  exist  among  tbe  granite  mountains  of  the  south,  still  nnoe- 
cupied,  and  which  will  one  day  be  brought  into  cultivation. 

On  the  west  const,  bordering  the  northern  part  of  the  Bay  of  Magdalena,  and  tho  long 
arm  which  extends  northward,  are  extensive  plains,  nearly  level,  rising  insensibly  to  tho 
east,  and,  in  great  port,  covered  with  a  rich  soil.  These  pl^us,  almost  throughout,  destitute 
of  the  scattered  atones  en  the  surface  which  render  so  much  land  on  tbe  peninsula  valueless, 
are  covered  with  a  dense  vegetation,  of  which  the  larger  spociea  of  the  cactus  make  a  great 
part.     There  is  no  water  on  the  suiiiice,  and  this  fact  alone  has  prevented  their  settl^ent  by 
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B  native  popiilnlion.  Aasonn.bowpver,  aa  latidsliitllbeconievnluablethis  "inonlo"  or  "hraeh'' 
will  be  cieai'ed  off,  wells  dug:  ^'^'^  nearly  tl:e  whole  tract  will  be  cultivofed.  Water  of  good 
qutiility  and  anlimited  in  qnuutily  can  be  oblaiuod  bj  sliullow  wells  ;  tbe  sea  breezes  will 
supply  the  lilting  pilwer.  and  a  population  t^ater  than  can  now  he  found  from  Snn  Dieiro 
to  I  lie  cape  can  here  find  comfortable  bomcs  and  an  abundant  subsistence.  Soath.of  Loreto 
is  a  similar  but  mucb  smaller  tracF,  wbich  also,  like  the  former,  has  an  excellent  harhor  of  it£ 
own.  Among  the  table  mountains  ara  San  Lais,  Comondu,  Funssima.  Sau.Ignado,  and  a 
dozen  sinallev  spots,  some  of  which  are  In  a  high  stale  of  cnUiyation,  while  others  are  capable 
of  it  were  therolife  enough  in  thei>eoplo  tflurg^ethem  to  it.  Porjssima  alone  ships  a  thou- 
santl  cargoes  of  dried  fmita  annnally,  not  to  mention  large  quantities  of  wine  and  sugar. 

Comondu  has  several  sugar-mills  occupied  the  whole  season,  and  the  thousands  of  date 
and  fig  trees  of  Sun  Ignacio  fairly  force  their  treasures  into  the  hands  of  an  indolent  and 
worthless  set  of  proprietors.  The  nnappreciative  and  ignorant  laziness  of  these  miserable 
people  is  enough  to  keep  a  live  man,  passing  Ihrougli  their  countm  in  a  healthy  and  almost 
chronic  state  ot  indignation.  But  one  resnU  can  follow  the  Amencan  acquisition  of  Lower 
Califoniia— the  indolent  mongrel  race  forming  its  population  must  give  way  before  the 
enlightened  energy  and  roatlensness  of  onr  own  people,  as  it  hasdone  in  Upper  California  and 
Texas ;  and  Anglo-American  enterprise  will,  within  a  decade,  render  this  Territory  more  val- 
unblo  than  would  Mexican  laiiineKS  in  a  century. 

-  North  of  San  Ignaeio  there  is  hnt  little  of  value  in  an  agricultural  point  of  Tiew  until,  hav- 
ing passed  Santa  Gertrudis  and  San  B6lja,  we  arrive  at  the  broad  and  uninhabited  valley 
ut  Haa  Andres.  This  valley,  with  the  adjoining  plains  of  Santa  Ana,  should,  perhaps,  be 
rather  classed  with  the  gracing  than  the  agricultural  lands.  The  only  water  existing  nat- 
urally on  the  snrface  is  at  the  month  of  the  valley,  where  there  is  a  Mie  of  brackish  water 
more  than  half  a  mile  long  even  in  the  dryest  seasons.  Animals  drinli  it  freo1y,and  the  grass 
ill  the  valley  seemed  nnlimited.  From  the  position  of  the  rocks  it  is  certain  that  water  could 
be  oblained  by  wells,  and  nsaally,  in  localities  like  this,  the  well  water  is  good  even  when 
Ihat  of  the  ponds  is  undrinhable.  With  wells  and  windmills  several  square  miles  of  excellent 
land  could  be  here  brought  under  cultivation,  while  an  almost  unlimited  qnautitj  of  steck 
could  find  pasture  on  the  a^ioining  plains,  or  In  tbe  unoccupied  portions  of  the  valley.  Fur- 
ther north  are  the  plains  of  Buena  vista,  in  which  there  is  no  known  water,  but  the  remarks 
on  San  Andres  will,  with  slight  modificaUon,  be  applicable  here  also.  In  the  mountains 
adjoining  these  plains  is  tie  deserted  mission  of  San  Fernando.  The  traces  of  former  culti- 
vBtimn  Et^ll  exist,  and  a  few  hundred  dollars  would  be  siifGcient  to  repair  the  irrigating  appa- 
ratus, BO  as  to  bring  over  100  acres  Of  good  laud  into  oondition  for  planting. 

Fiom  San  Fernando  lo  the  boandury  most  of  the  arable  land  is  in  tbe  possession  of  private 
individuals,  though  some  tracts  still  exist  as  public  property,  subject  to  denouncement,  wbich 
are  by  no  means  to  be  despised. 

After  passing  St.  Tomas  wo  saw  cereals  growing  withoot  irrigations  and  with  promise 
of  excellent  crops.  Wheat,  barley,  and  oats  were  noticed,  tbe  former  with  full,  large  heads 
and  short  stalhs.  Potatoes  and  apples,  adjoining  a  grain  field,  on  the  Guadalupe  ranch, 
reminded  ua  of  home,  but  looked  incongruous,  associated  with  olives  and  figs  and  overshad- 
owed by  one  or  two  tall  and  graceful  fan  palms.   , 

QitAZTSG.— Lower  California,  as  a  whole,  can  never  be  very  promising  as  a  stock  country. 
Except  in  the  extreme  northern  portions,  the  thorny  nature  of  the  undergrowlh  must  pre- 
vent the  successful  raising  of  sheep  for  wool  purposes,  though  mutto^  sheep  would  succeed 
admiiably  were  there  a  market  for  tbem.  Horses,  cattle  and  mules  thiivo.  Tbe  common 
i'oTHge  puint  is  the  well-known  "  bunch  grass  "  so  common  over  the  whole  Pacific  slope.  It 
la  not  until  after  leaving  SanBoija  that  the  alfalfa  burr  and  other  clovers,  al£lerillo  and  other 
Upper  CaHlianiia  plants,  acquiiu  any  importance.  In  tbe  south,  where  severe  droughts  are 
Out  uncommon,  and  where,  at  times,  the  grass  disappears  entirely,  stock  does  not  suffer. 
Here  tall  animals  fare  the  best.  Several  trees  of  the  a«acia  faniily,  which  never  snlfer  from 
drought,  wliidi  grow  everywhere,  and  on  wbitb  animals  feed  with  avidity,  these  take  the 
plui'o  of  the  ordinary  pasture.  Tbe  principal  of  those  are  tbe  mesquite  and  lipna.  We  camped 
repeatedly  where  there  was  hardly  a  blade  of  grass  in  sight,  and  jet  our  mules  bad  all  the 
fted  they  wanted. 

Tiiehigh  mesa  lands  about  the  summit  of  the  Gigajitea,  and  again  between  Sta.  Gertrudi's 
and  San  tJosju,  arc  stud  to  be  never  affected  by  drought.  The  constant  fogs  keep  the  grass 
green  nearly  the  entire  year,  and  cattle  flourish  here  no  matter  how  dry  the  season  may  be 
elsewhere  Still  further  north,  between  Eosario  and  San  Diegc,  the  country  is  so  nearly 
like  Upper  California,  and  is  subject  to  so  nearly  the  same  climatic  laws,  that  it  property 
belongs  with  tbe  Sonthem  Coast  Eange  section  of  tbe  Stale.  It  is  a  series  of  valleys  scattered 
through  the  mountains,  pretty  well  watered,  and  sharing  tbe  fortunes  of  California,  good  and 

FiHHERlBK. — Along  the  coasts,  espedally  on  tbe  Pacific  sides,  the  whale  fishery  is  an 
important  interest.  Most  of  the  large  bays,  more  particularly  Magdalena,  and  Scammon's 
and  San  Jgnncio  lagoons,  are  visited  by  vessels  year  after  year  in  search  of  whales,  which 
frequent  these  waters,  probably  for  breeding.  Theie  are,  perhaps,  as  many  as  from  13  to2U 
Teijsels  engaged  annually  In  this  branch  of  enterprise.  Seal  fiscing  has  also  attracted  some 
Hitle  ottouiiun,  though  not  as  much  as  it  merits.    Myriads  of  seals  arid  sea-lions  line  the 
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shores  and  fall  an  easy  prey  to  tbe  huater.  On  tho  gulf  side  the  pearl  fisleries  have  been 
Bmong  the  most  famous  in  the  world  for  more  than  a  century.  l.voi-  since  its  commence- 
nient,  the  annual  yield  has  averaged  a6ont$i5,000  per  year,  aiid  it  is  still  cailicd  op,  but  with 
diuiinisheit  activity. 

COKCr.usioK.— By  reading' the  foregoingimpeffeotslielchit  vfillbe  seenfhat  while  Lower 
Cnlifornitt  is  by  no  means  the  faultless  oouctiy  it  might  be ;  while  by  lar  the  greater  portion 
can  riever%e  made  available  for  either  mining,  agricultural,  giaaing  or  any  otlier  purposes ; 
whilo  its  miaes  are  few,  its  ^licaltuial  toads  timited,  and  its  supply  of  water  small,  still  its 
position,  its  harbors.  Its  climnt«,  and  its  resources  are  autSciont  to.give  it  a  I6a,\  intrinsic 
value.  From  its  position  with  relation  to'Upper  California,  it  is  mucb  more  an  appendage 
to  tbis  State  than  to  Mexico,  out  of  sight  across  the  "Sea  of  Cortez."  It  cominantis  the 
mouth  of  the  Colorado,  and  thus  affects  the  trade  of  tbe  great  interior  biisia  east  of  the  Sierra 
Nevada.  Its  harbors  are  neither  few  cor  small,  and  tboy  have  p  direct  vatae  with  reference 
to  oar  trade  and  navy  in  the  Central  Pacific.  Its  agricultural  pvodants  can  be  increased  in 
ijtmntily ;  its  fisheries  are,  as  yet,  in  their  infancy,  and  its  mines  alone  would  be  suffieient 
reason  for  its  acquisition  by  the  Unitad  Slates.  Further,  everywhere  outside  of  the  moral 
influence  of  La  Paz,  tbe  seat  of  government,  the  people. are  earnestly  In  favor  ot  annexation, 
and  I  am  by  no  meitna  certiiin  that  a  popular  v(ite  on  tbe  qnestiuu  would  not  result  in  a 
decided  majority  in  favor  of  such  a  measure. 

MEXICO. 

MiKIKG  IN  Mexico. — Mexico  is  peculiarly  a  mining  country,  and  indeed  it  has  no  industry 
worthy  of  note  save  mining.  TIio  exportation  of  twricoltural  products  and  manufactured 
articles  does  not  average  75  cents  annually  to  the  inhabitant,  while  in  highly  civilized  slates 
tbe  average  is  from  fi]  0  to  8W. 

All  the  past  and  present  importance  of  Mexieo  in  the  commercial  world  is  due  to  its  silver, 
wbicb  attracted  the  Spaniards  to  the  country  and  filed  tliere  and  determined  the  location  of 
their  towns.  With  tho  exception  of  the  capital,  lo  which,  of  coarse,  the  wealthy  men 
resorted  to  spend  their,  ntonoy,  Fuobla  and  Guadalajara,  manufacturing  towns,  and  Vera 
Cruz  and  MazatJan,  seaports,  all  the  largest  towns  were  built  In  the  immediate  vicinity  of 
tbe  mines,  or  in  the  agricultural  districts  nearest  the  mines.  Guantguat^  was  a  place  of 
minor  note  till  its  great  mineral  wealth  was  discovered  in  tbe  middle  of  the  last  century,  and 
tben  it  suddenly  rose  to  he  the  second  city  of  the  country,  and  the  adjacent  plains  ot  Bujfo 
at  tbe  same  time  grew  lioh  by  Mriculture ;  and  in  tbe  same  way  tho  mining  town  of  Zaea- 
tecas  and  the  agricultural  distnct  of  Aguas  Cnlientes  giew  up  side  by  side.  Durango, 
Chibuabua,  San  Luis  Potosi,  Alamos,  and  hundreds  of  others  of  less  note  are  strictly  mining 
towns. 

The  total  registered  yield  of  Ibe  mines  of  Mexico  from  1521  to  1803  is  reported  by  Hum- 
boldt at  8i  767  952  000  and  he  thlnka  that  an  allowance  of  one-seventh  should  be  made  for 
the  unregistered  yield  givino;  a  l«tal  of  $i, 037, 953,000.  Ward  estimates  the  quantity  pro- 
duced from  IHIO  to  mZa  at  8159  255  8il).  Accqrding  lo  Whitney  tie  yield  of  Mexico,  pre- 
vious to  1B45  was  «3  7U0  OOI)  000  and  if  we  allow  an  average  of  g-iU,UOO,000  for  each  of  tlie 
22  succeeding  years   we  have  a  total  yield  of  $3,140,0(10,01)0  from  1531  to  thp  end  of  1861), 

Ihe  aterage  annual  yield  of  the  mines  of  Mexico  was  as  follows   at  various  periods 
Alout  1700  §5  400,000 

1740  <»  000,000 

1770  12  000,000 


1790  11 500,000 

*2!i  000,000 


Afaoutiaio  SifluooOOO 

1815  7  000  000 

tIbJO  10  000  000 

11641  18  000  000 


Tbe  amount  coined  In  1835  was  88  000,000 ;  in  IS-SS  ftll  000  000  in  184  JIjOOOOOOi 
in  iej6,  5819,000,000,  and  from  ]i^l  to  1856,  t2,«oe,74j,9al 

The  opening  of  all  the  ports  of  the  country  to  commerce,  the  great  redaction  in  the  price 
of  quiclcsilver  caused  by  tbe  large  production  of  the  New  Almaden  mines  in  California,  and 
the  gradual  increase  of  educated  en^neers  and  of  mining  machinery,  have  brought  up  the 
prodiiction'ofthe  country  tji  a  bigberflgure  than  that  reacbed  at  the  beginning  of  tlie  century — 
that  is,  in  years  of  comparative  peace  and  order,  such,  for  iustaucu,  as  most  of  those  from 
1850  to  1860. 

If  Mexico  had  a  government  as  good  as  that  of  Chili,  and  had  railroad  commuui  cation 
from  Yera  Cruz  and  Mozatlan  to  all  the  principal  mining  districts,  and  were'protected  against 
the  Apaches,  the  production  would  at  least  double  within  ten  years. 

The  argentiferous  region  of  Mexico  is  a  long  triangle,  SOO  miles  long  from  southeast  to 
northwest,  350  miles  wide  at  the  base  on  the  uorthem  houndory,  having  the.  city  of  Oajaca 
for  its  Gouthom  point 

Nearly  all  the  mining  districte  of  any  note  are  iiom  4,000  to  9,000  feet  above  the  sea.  The 
'^eat  elevation  counteracts  tbe  torrid  influence  of  tlie  latitude,  and  many  of  the  mining  towns 
nave  very-cool  climates. 
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In  most  of  ttfl  districts  porphyry  is  found  witli  micaceous  Kcllists,  imii  tlifi  conjunctiona  of 
tliose  two  roclis  with  q^uarti  veins  is  con^dored  an  indjcaiion  of  silver. 

Tbo  iDO^e  of  miiilns  generally  is  very  rude.  Ko  mine  n  accessible  by  railroad,  and  few 
hftve  wagon  roads.  Usually  the  reduction  works  are  at  a  distance  from  the  mines,  ood  the 
ore  is  packed  on  mules.  The  ore  is  brought  to  the  sur&ce  on  the  backs  of  men,  up  steep 
inclines,  or  even  up  perpendicular  shn'lts,  the  carriers  climbing  up  ou  notched  poles.  In 
some  mines  the  ore  is  carried  bj  men  to  the  fiatCt  and  there  hoisted  by  whim.  There  is  no 
mept!on  in  Finmboldt  or  Ward  of  tramways  and  cars  to  bring  tlie  ore  from  remote  parts  of 
liie  drift  to  the  shaft.    Water  is  hoisted  in  the  same  manner  an  the  ore. 

Steam  waa  not  used  previous  to  tbe  revolution,  but  it  has  been  coming  into  use  gra^uallj-, 
end  now  much  of  tbe  hoisting,  putnpiDg,  and  piilveriziug  in  done  hy  it. 

The  general  practice  in  Mexico  ss  to  pulverization  has  been  to  mash  the  ore  to  a  coarse 
sand  under  (he  stamps,  and  thett  grind  it  ^ne  in  arraslras.  Tbe  degree  of  fineness  varies 
mnch  in  tbe  different  districts,  partly  becanse  of  differences  in  the  ores  and  modes  of  reduc- 
tion, and  partly  because  of  ignorance  and  prejudice.  At  Guanajuato  the  ore  is  ground  to  an 
impalpable  powder ;  at  Zacatecas,  Catoh^,  and  Frosnillo,  in  a  coarse  fiour.  In  1642, 83  per 
cent,  of  the  silver  yield  of  Mexico  was  obtained  by  the  yard  amalgamation;  8  per  cent,  by 
tbe  Cazo  or  coppor-pan  amalgamation,  and  IG  per  cent,  by  smelting."  In  IHOO  oDe-soventh 
naa  smelted.t 

The  proportion  of  smelted  silver  has  been  decreasing  gradually,  and  will  no  doubt  con- 
tinue to  decrease.    A  hundred  years  ago  it  wastwo-iiftbs  of  the  total  yield. 

Since  the  opening  of  the  Washoe  mines  and  the  successful  introduction  of  the  iron-pan 
amalgamation  there,  a  number  of  mines  have  been  purchased  In  Sonera,  Sin aioa,  Chihuahua, 
Duraugo,  and  Lower  CaRfomia,  by  Americans,  wno  have  introduced  machinery  and  Ameri- 
can modes  of  working,  and  they  would  probably  have  obtained  some  splendid  rosulfs.  at 
least  in  a  few  instances,  before  this  time,  if  the  civil  war  had  not  thrown  everything  into 
confusion. 

The  average  Joss  of  mercuty  in  the  yard  amalgamation  is  apound  and  ahnlf  to  one  pound 
of  silver  ex iracMd. 

The  best  writers  on  mining  in  Mexico  agree  that  the  country  has  great  wealth  as  yet  unde- 
veloped, and  that  a  time  must  come  when  the  production  of  the  precious  metals  will  for  sur- 
pass anvtbing  of  the  pssL  Humboldt  said  he  was  "tempted  to  believe  Europeans  have 
BMrcely  begun  to  profit  by  tbe  inexhaustible  fund  of  wealth  contained  in  the  New  World. 
Europe  wonld  be  inundated  with  che  precious  metals  if  tbe  deposits  of  ore  at  Bolanos,  Bnto-. 
pilas,  Sombrorete,  Rosalia,  Pachnca,  Momn,  Zultepec,  Cbifauabua,  and  so  many  other  places 
that  enjoyed  an  ancient  and  just  celebrity,  were  assailed  at  one  and  the  same  time  with  ail 
the  means  offered  by  the  perfection  to  which  the  art  of  Che  miner  has  attained." 

The  opinion  of  Ward  is  given  in  the  following  passages :  "  That  the  great  mineral  treas- 


ures ot  Mexico  commence  exactly  at  the  point  where  Humboldt  nghtly  states  <be  labors  of 
the  Spaniards  to  have  terminnled,  (above  latitude  24°,)  is  a  fact  now  noiversally  admitted 
by  the  native  miners,  althoughheretoforebut  littleknownin  Europe,  The  states  of  Datango, 
Sonora,  Chihuahua,  and  Sinaloa  contain  an  infinity  of  mines  hitiierto  but  little  known,  Imt 
holding  out,  wherever  they  have  been  tried,  a  promise  of  riches  superior  to  anything  that 
Mexico  ha£  jet  produced.  ■•  •  •  «  In  common  I  believe 

with  all  those  who  have  bad  an  opportunity  of  inquiring  into  the  resources  of  New  Spain,  I 
do  regard  it  so  well  ascertained  a  tact  that  her  mineral  riches  are  almost  unexplored,  that  I 
am  willing  to  rest  upon  it  my  whole  calculation  with  regard  to  her  future  importance  as  a 
country."    (Ward,  vol.  I,  pp.  127-160.) 

Duport  espiesses  himself  thus :  "After  having  visited  only  Taseo,  Eeal  del  Monte,  and 
Guanajuato,  Humboldt  said  40  years  i^  that  there  was  enough  silver  in  the  Mexican  mines 
to  flood  the  world :  what  would  he  not  have  said  if  be  bad  pushed  his  researches  further 
north )  More  stivngly  convinced  than  be  could  possibly  be  of  the  abundance  of  the  argen- 
tiferous veins,  I  am  not  so  confident  about  the  brevity  ot  the  time  within  which  the  progress 
of  science  in  Europe,  and  the  free  intercourse  of  alt  nations  with  Mexico,  can  exert  any  cou- 
siderablo  influence  on  tbe  amount  of  the  production  of  the  precious  metals,''! 

And  again  he  saysi  "The  want  of  capital,  of  political  quiet,  of  population,  and  of  edu- 
cation in  the  northwest  of  the  repablic,  and  of  wide-spread  scientific  Itnowledge,  and  finally 
the  high  price  of  mercnry,,  are  the  obstacles  which  oppose  the  increase  of  the  production  of 
the  precious  metal  in  Mexico.  These  causes  will  exercise  their  fatal  influence  for  some 
years  yet,  and  will  prevent  the  yield  from  passing  the  figure  which  it  reached  at  the  begin- 
.  ning  of  this  century.  But  theso  obstacles  are  not  permanent  in  their  character ;  they  are 
only  temporary,  and  will  otter  a  time  he  neutralized,  and  then  overcome,  by  the  abundance 
of  the  ore  and  the  progress  of  science,  which  gives  a  wider  dominion  every  year  to  the  power 
of  man.  Th^  time  wilJ  come,  a  centary  sooner  or  a  century  later,  when  the  production  of 
silver  will  have  no  limit  save  that  imposed  by  the  steady  decrease  of  its  value."} 

Northern  States  or  Mexico.— The  late  Mr.  A.  Eiraond,  whose  untimely  decease  is 
an  irreparable  loss  to  science,  made  a  tonr  of  exploration  through  the  northwestern  States 
of  Mexico  during  the  years  ISOl!.  I8ti4,  and  1S05,  in  the  course  of  which  be  carefully  exain* 

■-Dupon,  p.  sua.  fHiiiiiboldl,p.  1«.  !  Duporl,  p.  3S0.  §  Daport,  p.  4Sfi. 
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ined  the  geology  of  the  country,  and  collected  some  valuable  stntiatlcs  on  the  subject  of  mines 
and  mining,  f'rofessor  J.  D.  Whitney,  of  Ihe  ((eological  stirvey  of  Cnlifornift.  in  March, 
18f)6,  submitted  to  the  Academy  of  Natural  Sciences*  an  interesting  report  from  Mr.  R6nioad. 
The  following  extracts  conTey  a  clear  idea  of  the  geological  foi'mation  and  general  charac- 
teristics of  northern  Mexico.  The  tables  accompanying  the  report  show  the  extent,  charac- 
ter, and  condition  of  llieniisee: 

"  The  name  of  the  '  SSeria  Madre'  is  usually  applied  to  the  main  ranire  of  raonnlfuua  of 
this  country,  or  the  western  border  of  the  plateau  which  stretches  north  through  the  territo- 
ries of  the  United  States,  forming  what  may  be  called  the  great  orographical  featoro  of  tho 
continent.  In  northwestern  Mexico  this  crumpled  border  of  the  great  plateau  comprise.^  an 
extensive  mounlainoufl  region,  by  no  means  forming  a  continuous  single  chain,  but  rather 
several  central  ranges,  with  associated  groups  of  parallel  ridges,  all  having  the  samo  general 
course,  which  is  approximately  uorth-noTthwest  and  south-soutbeast.  As  the  breailtf  of  tha 
chain  widens  as  we  go  towards  the  north,  so,  too,  that  of  the  valleys  increase?  in  that  direc- 
tion, the  whole  systwn  of  mountains  and  valleys  spreadingout  in  something  llkt  a  fanshapB. 

"Going  north,  the  chain  appears  to  sink  gradually,  although  determinations  of  altitode  in 
northern  Mexico  are  extremely  few  in  number.  It  i  s  certain  that  there  is,  in  about  latitude 
32°,  a  depression  of  the  mountain  ranges  which  extends  entirely  acioss  the  f  ontiueut,  and 
which  would  enable  the  traveller  to  cross  from  the  Atlantic  to  tfie  Pacifle,  without  necessa- 
rily snrmonnting  any  elevation  greater  than  4,000  feet.!  The  southeastern  range  is  the 
highest,  and  the  culmin^iting  point  is  s^d  to  bo  Ihe  Cerro  de  Cuiteco,  60  leagues  northeast 
of  Jesus  Maria,  on.  the  western  borders  of  Chihuahua,.  The  approximate  altitude  of  the 
Cumbre  du  Basascachic  is  7,429  feet,  and  that  of  Guadalupe  y  Calvo  7,8^  feel.  To  the 
north,  the  ranges  east  of  Sahuaripa  are  also  verr  hijjh ;  but  they  have  never  been  measured. 
No  peolis  or  lidges,  however,  in  this  portion  of  Mexico  attain  anything  like  tho  elevation  of 
the  Lrgher  portion  of  the  Sieriu  Nevada,  few  if  any  points  exceeding  10,000  feet  in  altitude. 

"  The  direction  of  the  sierra  is  nearly  that  of  a  line  connecting  some  of  the  best  mining 
districts  in  Mexico,  which  are  situated  on  or  very  near  the  sammit  of  the  mountains.  These 
districts  are  the  following,  enumerating  them  in  their  geogr^hical  order  from  the  sonth 
towards  the  north :  in  Durango,  San  Antonio  de  las  Ventanas,  Gaarisitmey,  and  San  Dimas, 
remarkable  for' their  auriferous  silver  ores,  and  62  Mexican  leagues  northeast  of  Maaatlaaj 
in  Chihuahua,  Guadalupey  Calvo  and  San  Pedro  do  Batopilas,  yielding  fine  specimens  of 
native  silver;  also,  Jesus  Maria,  in  the  same  State,  and  the  Real  del  la  Cienaguita,  Sonera, 
with  silver  and  gold  mines. 

"GENiKftALGBOLOOY.— The  geological  structure  of  the  ocddenlal  slope  of  the  Sierra 
Madre,  as  well  as  that  of  other  parts  pi  this  great  chdn,  is  exceedingly  interesting,  and,  as 
yet  but  very  little  known,  notwithstanding  tho  valuable  investigations  of  Hujnboldt  nnd 
other  eminent  men ;  for,  np  to  the  present  time,  the  age  of  the  different  formations  haa  ueve^* 
been  fixed  with  any  degree  of  accuracy,  from  want  of  materials  and  of  sufficient  observa- 
tions. In  1833,  1604,  and  1865,  however,  I  explored  quite  a  number  of  localities  in  north- 
western Mexico,  and'was  thus  enabled  to  obtain  a  pretty  good  general  idea  of  the  geology 
of  that  region ;  and,  in  Sonora,  to  which  my  attention  was  especially  devoted,  I  succeeded 
in  Ending  ftissils  in  sufficient  quantity  to  allow  of  the  determination  of  the  age  of  the  prin- 
cipal formations  of  the  northern  Sierra  Madre.  By  tracing  the  connection  of  these  rocks 
with  those  of  Central  Mexico,  additional  light  will  be  thrown  on  those  districts  of  which,  at 
present,  but  little  is  definitely  known. 

"  The  igneous  rocks,  which  occur  more  abundantly  on  the  Pacific  slope,  are  granites, 
either  fine  or  very  coarse-grain^  ;  porphyries,  more  or  less  felilspathic ;  and  greenstones,  ail 
of  which  are  cut  by  numerous  dikes  of  extremely  varied  character.  The  granites,  how- 
ever, are  very  poor  in  veins  of  the  precious  metals,  while  the  porphyries  are  highly  metallifer- 
ous. In  Sinaloa  (Candelero)  and  Durango  {San  Dimas)  no  see  that  the  granites  underlie 
tho  meiallifercus  porphyries,  and  that  ihe  greenstones,  in  Sonora,  (near  He:mosillo  and  in 
the  vicinity  of  Im  Haciendita,)  penetrate  through  them. 

"  Tlie  oldest  sedimentary  rocks  which  I  have  observed  belong  to  the  carboniferous  series ; 
this  is  represented  in  the  eastern  part  of  Sonora  by  heavy  masses  of  limestone,  forming  very 
high  and  rugged  ridges,  running  a  liWlowest  of  north.  The  upturned  strata  are  seen  in 
many  places  to  rest  on  granite.    Argentiferous  veins  occur  throughout  this  formation. 

■'The  next  group  of  sedimentary  rocks  in  order  is  the  triasaic;  this  fomis  isolatedmoun- 
tain  groups  in  Sonora,  and  offers  an  infeieeling  field  for  investigation.  Instead  of  lime- 
stones, it  is  made  up  of  heavy  beds  of  qnartzites  and  conglomerates,  with  coat-bearing  clay 
shales ;  all  of  these  are  disturbed  and  elevated,  and  rest  on  greenstones,  leldspaibic  porphj- 
rics,  or  granite.  Wherever  metamorphosed,  the  ttiaasic  rocks  are  auriferous  and  contain 
veins  of  silver  ores.  Tlie  metamorphic  states  and  limestones  of  the  Altar  and  Ma^aieiia 
districts,  which  include  the  richest  gold  placers  of  Sonora,  may  possibly  be  of  triassic  age ; 
but  the  fossils  collected  are  too  imperfect  to  admit  of  this  being  determined.  There  are 
some  reasons  for  believing  those  rocIiB  to  be  rather  of  Jurassic  than  of  triassic  age,  as  they 
differ  in  llthological  characters  frqm  both  the  triassic  and  carboniferous  ot  northern  Mexico, 
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reserobling  rather  the  jorassie  EOld-bearing  slales  of  the  Sierra  Keva3a,  in  Ca'iilornia : 
hesiiJes,  they  lie  outaido  and  to  the  west  of  the  Sierra  Madre.  It  may  also  be  noticed  that 
the  gold  which  the;  furnish  does  not  reaemble  that  obtained  from  the  Iri^sic  strata. 

"The  cretaceans  period  is  also  represented  at  the  foot  of  the  Sierra Madre,  atArivechi,  in 
Sonora.  The  strata  belonging  to  this  series  are  chiedj  argillaceous  shales,  and  they  rest 
upon  porphyries  and  carhoniftroua  limestone.  They  hayabeen  disturbed  and  elevated  since 
their  deposition.  The  fossils,  vrhich  they  contain  in  great  number  and  in  a  Gne  state  of  pre- 
servation, will  be  noticed  further  on. 

"All  the  above-mentioned  formaUons  were  already  in  esielenoB  before  the  first  enrotion  of 
lie  volcanic  rooks  took  place.  These  latter  are foundEcatteTedaloiig  the  whole  Facificcoast, 
andexlendfromthoGulfofCaliforniaTip  to  the  very  summit  of  the  Sierra.  It  is  very  inter- 
esting U>  see  the  volcanic  formations  spread  over  so  extensive  a  region,  especially  as  there 
are  no  active  volcanoes  inowa  in  northern  Mexico,  and  not  even  any  indications  of  ancient 

"Mines. — S'he  richest  and  voidest  veins  are  those  northeast  of  Mazatlan,  near  SanDimas, 
Guaripamey,  &c,  in  Durango.  These  veins  cnt  all  Che  rocks  older  than  the  cretaceous, 
whether  igneeus  or  sedimentary.  The  mines  of  Sinaloa  are  richer  than  those  of  Sonora. 
In  the  former  state  the  ore-bearmg  portion  of  the  veins  is  from  a  few  feet  to  several  yards  in 
width ;  in  the  latter,  generally  from  one  to  two  feet.  In  Dnrango  and  Sinaloa,  gold,  native 
Bilver,  and  sulphuret  of  silver  occur,  associated  witi  galena,  yellow  blende,  and  iiou  pyrites. 
In  Sonora  the  principal  ores  are  argentiferous  gray  copper,  with  galena,  black  bienSe,  cop- 
per pyrites,  arsenical  pyrites,  carbonate  ot  lead,  ruby  giiver,  arsenical  silver,  and  gold.  Each 
mining  district  is  characterized  by  a  peculiar  system  of  veins !  In  all  as  many  aa  20  different 
systems  have  been  observed.  The  most  abandant  vein  stones  ore  quartz,  either  cbalcedonie, 
crystalline,  or  massive;  brown  spar;  heavy  spar;  oiideof  iron.  The  veins  occurring  in 
the  metamorphic  triassic  rocks  are  usually  parallel  with  the  stratification,  so  that  they  lie 
nearly  horizontal  where  the  formation  has  heen  but  little  disturbed.  As  to  the  yield  of  the 
silver  ores,  it  varies  extremely,  and  it  would  be  necessary  tjj  enter  into  a  full  description  of 
all  the  different  district^.to  g^ve  an  idea  of  it.  It  may  be  noticed,  however,  that  the  arsenical 
pyrites,  which  is  auriferous  in  the  Sierra  Nevada,  becomes  argentiferous  in  the  Sierra  Madre. 
The  vdns  vai;  in  their  direction  Irom  a  little  east  to  a  little  west  of-  north ;  the  richest  ores 
near  San  Dimas  ran  northeast  and  southwest.  There  are  but  few  rich  mines  in  Sonora,  a 
stale  of  which  the. mineral  wealth  has  been  much  exaggerated.  There  are,  however,  some 
deposits  of  variegated  copper,  and  veins  of  magnetic  and  specular  iron. 

"The  annexed  tabular  statement  will  give  the  principal  facts  obtained  with  regard  to  the 
mines  examined  in  nortbom  Mexico ; 
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Mt.  CummingB  Cheny,  geologist  and  minmg  engineef,  bas  writhm  an  interesting  report 
on  the  mineral  resourc«a  of  SoQora,puWiahed  bytheCineinnati  and  Sonora  Mining  Asswieia- 
tion  It  contains  a  great  variety  ofVoliiable  information,  and  shows  conclusively  the  neces- 
sity of  raiboad  communication  to  develop  the  rich  mineral  resources  of  that  country. 

"At  present,"  says  Mr.  Cherry,  "the  roada  are  prindpally  the  simple  pack-trails  of  the 
country.  From  Guaymas,  the  port  of  entry,  a  guod  wagon  road  passes  by  way  of  Hetreosillo 
to  tJres,  and  thence  up  the  Sonora  river  to  Arispe."    Another  wagOD  road  from  Guaymas 

ssea  throimh  San  Mardal  and  Matape.  Nearly  the  whole  country,  however,  is  traversed 
rpack- trails. 

Keforring  to  the  miscellaneous  resoorces  of  Sonora,  as  connected  with  the  business  of 
mining,  Mr.  Cheny  gives  the  following  data : 

"Timber.— A  valuable  element  In  mining  enterprises,  and  one  which  the  western  and 
southern  districts  of  Sonora  are  veiy  deficient  in,  is  timber  of  such  quantity  and  quality  as 
may  be  desired  for  building  purposes  and  fuel.  The  timber  and  lumber  used  in  the  erection 
of  the  beneficiating  and  other  mining  works  of  most  of  the  American  enterprises  in  Sonora 
and  southern  Ariaona  have  been  necessarily  brought  from  San  Francisco,  and  conveyed  lo 
the  mines  at  heavy  eirpenae." 

Insomepartsof  theoountiy  the  smaller  kinds  of  timber  abound  in  considerable  quantities. 
At  one  place  visited  by  Mr.  Cherry ; 

"  On  the  river  margins,  Cottonwood,  ash,  willow,  walnut,  and  sycamore  of  good  siae  and 
quality  abound.  On  the  bottom  lands,  the  lands  formerly  cultivated,  is  a  dense  forest  of 
mesquite,  so  thickly  matted  that  we  were  in  places  obliged  to  cat  paths  through  it.  I  was 
surprised  to  find  many  of  these  trees  three  feet  in  diameter,  as  in  other  localities  tbcy  seldom 
attain  a  diameter  of  more  than  sis  or  eight  inches,  and  with  one  exception  this  was  the 
most  eilensive  forest  of  these  tr«ea  I  had  seen.  In  the  tributary  canons  and  on  the  bill- 
sides  they  also  occur  in  numbers,  but  smaller.  Tlris  mesqnite  timlier  cannot  be  too  bigiily 
appreciated  as  a  fuel ;  It  bums  lon^  and  fiercely,  and  gives  an  intense  beat.  It  is  particu- 
larly valuable  for. charcoal,  which  I  pronounce  a  superior  article.  On  the  hills  are  several 
varieties  of  oak,  and  on  the  higher  mountain  peaks,  two  or  three  leagues  distant,  are  heavy 
Ibrests  of  pine. 

"Arable  Lands  and  Agricultcrai  Products. — Two  crops  are  raised  from  the  same 
land  in  the  year,  and  the  yield  is  so  abundant  as  l«  occasion  astonishment  to  those  who  are 
nnacquainted  with  the  productive  nature  of  these  soils.  The  rainy  season  sets  iu  early  in 
Jane,  and  continnes  to  October,  tbougb  occasional  showers  fall  until  March.  Corn  and 
other  prodncts  which  require  rains  lo  bring  tbem  to  maturity  are  planted  in  June,  and  in  the 
latter  part  of  Hovember,  or  in  December,  wheat  and  other  hardy  products  follow,  though 
where,  as  on  these  lands,  irrigation  may  be  resorted  to,  the  crops,  however  planted,  are  ever 
sure.  The  wheat  of  Sonora  is  very  superior  in  quality;  its  yield  is  100  to  300  bushels  t^one 
bushel  sown,  and  it  is  not  uncommon  t«_got  S5U  to  one.  Com  yields  large  crops ;  the  native 
variety  is  a  white  flint,  and  may  be  advant^eously  replaced  with  our  American  yellow,and  other 
varieties.  Peas  ever  produce  three  abundant  crops  in  the  year.  Beans  are  the  favorite  food 
of  the  people,  and  as  they  grace  alike  the  table  of  rich  and  poor,  surprising  quantities  are 
consumed.  I  saw  neither  licenorbarley,  though  both  may  be  successfully  cultivated.  These 
lands  are  eminently  adapted  to  the  cuMvatiou  of  sugar  cane,  cotton,  and  tobacco,  which  are 
raised  in  the  nearest  settlements  with  excellent  results.  From  the  sugar-cane  a  coarse  kind 
of  sugar  called  panoche  is  made  by  the  natives  i  it  is  a  favorite  article  of  consumption,  and 
finds  ready  sale  at  |S5  to  $40  the  cargo  of  300  pounds,' which  leavesa  handsome  profit  to  the 
cultivator.  Cotton  is  one  of  the  most  profitable  products  of  the  soil,  and  is  becoming  exten- 
sively cultivated.  The  staple  is  shorter  than  our  cottons,  though  of  good  quality ;  it  is 
manufiictured  by  the  native  women  into  articles  of  wearing  apparel.  Tobacco  also  yields 
well ;  it  is  a  profitable  crop,  and  Is  becoming  extensiTely  cultivated.  Besides  these,  Chile 
pepper — a  capsicum  of  great  pungency,  and  one  of  the  necessaries  of  life  with  the  natives — 
onions,  garlic,  melons,  and  sweet  potatoes  are  produced,  and  our  common  potato  and  v^e- 
tables  may  be  successfully  introduced.  Fruits  of  excellent  quality  could  be  grown,  espe- 
cially sweet  and  sour  oranges,  figs,  quinces,  and  peaches  i  and  the  grape  could  not  fail  to  be 
a  decided  success.  Besides  the  valley  lands  on  the  river  are  those  of  the  Henrigo  valley, 
comprised  in  the  timber  tract  already  spoken  of;  they  are  exceedingly  fertile,  and  may  be 
irrigated  from  the  creek  which  courses  throagb  tbein.  Back  Ti'om  the  river  are  several  pla- 
teaus of  rich  soils,  containing  in  all,  perhaps,  500  acres,  which,  while  they  are  too  elevated 
'  to  admit  of  irrigation,  would  produce  abundant  crops  of  com  in  the  rainy  season. 

"  Ihe  only  farming  implements  of  the  country  are  a  pointed  stick,  serving  for  a  plough, 
a  hoe,  and  a  sickle,  and  where  such  grand  results  are  attained  with  these,  what  would  not  be 
the  I'esalts  of  the  introduction  of  our  improved  agricultui'ai  implements,  and  the  applicatici 
of  farming  knowledge?  ■ 

"PASTURE  Lands. — The  higher  lands,  unfit  for  agricultural  uses,  but  covered  with  a 
growth  of  nutritious  grasses,  are  adapted  to  cattle  and  sheep  ranges.  There  are  three  varie- 
ties of  grasses  upon  the  lands,  the  mesquite  grass,  confined  to  the  ranges  of  the  mesquite  timber; 
the  sacatom,  a  coarse  species  found  on  the  higher  ranges^  and  the  gr£ma  (crondosium,) 
occupying  the  plateaus  and  less  elevated  hills.  The  latt^  variety  has  much  the  appettrance 
of  dry,  curled  whittlings  of  pine  wood,  is  very  nutritions,  and  was  greedily  eaten  by  our 
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"Rivers.— The  Taqni  is  the  largest  stream  i; 
may  bo  ileaervedly  termed  a  river.  It  lakes  it 
boundary,  and  flowi  in  a  southerly  course. 

"  Habbok  of  Guaymas. — Our  short  stay  at  Guaymas  waa  sufficiently  protracted  to  impress 
us  with  the  important  part  it  must  play  in  the  future  of  Sonoia.  The  town  is  sitnat^d  on 
the  Gulf  of  California,  in  laldtade  ^°  4^'  north.  Its  Larbor  is  eminently  the  best  on  the  western 
coast  of  Mesico,  being  much  superior  to  ^ther  San  Bias  or  Mazatlan,  and  because  of  the 
trade  winds,  pai'tienJarl^  deairable  as  a  port  for  the  trades  of  the  East  Indies  and  China, 
The  bay  consists  of  an  inner  and  outer  one,  in  all  font  to  five  mlies  in  length,  almost  com- 
pletely sheltered  from  the  winds  by  the  bold  heights  of  Fajaros  on  l}ie  east,  and  tlie  islands 
of  Terra  Firma,  San  Vieecte,  and  Petayas  on  tTie  west,  leaving  the  channel  narrow  and 
deep  between  them.  Another  entrance,  Boca  Cbica,  occurs  between  Fajaros  on  the  south 
Hud  Cochin  on  the  north.  The  tides  are  irregular,  bein^  BOyerned  by  the  winds  of  the  Gulf, 
seldom  risins;  and  falling  more  than  four  or  five  feet.  Tce  depth  of  water  is  two  fathoms  at 
the  mole,  which  is  a  very  superior  one,  to  eight  fathoms  in  the  channel.  The  town  is  sur- 
rounded by  the  irregular  hills  of  the  Coast  range,  through  which  there  is  but  one  entrance 
from  the  land  side.  These  hills,  devoid  of  ve^lation,  give  the  t«wn  a  dreary  aspect!  it  is 
small,  and  of  modern  origin,  containing  one  spacious  street,  and  several  cross  thoroughfares. 
In  19^  to  18y5,  when  a  free  port,  a  conHiderable  business  was  transacted  with  foreign  porta, 
and  it  was  not  uncommon  to  find  20  or  more  vessels  loading  and  unloading  at  one  time. 
This  activitv  was  prematurely  checked  hy  the  internal  strifes  of  the  following  five  years, 
during  which  it  lost  over  two-thirds  of  its  population.  During  the  years  1860  to  18G4  it 
received  an  impetus  from  the  American  mining  and  other  enfeqtrises ;  considerable  capital 
was  invested  in  town  lots,  and  many  improvements  of  a  permanent  character  were  inaugu- 
rated, giving  to  the  town  a  population  ot  ovei'  5,000,  and  Ifte  appearance  and  live-awake  air 
of  a  California  mining  town...  The  present  unfortunate  strife  and  the  despotic  incubus  of  a 
French  garrison  shaciled  this  new-bom  energy,  and  at  the  present  writii^  Guaymas  is  in 
as  fossilized  a  condition  aa  need  he.  Were  it  not  for  the  continual  clanging  of  large  and 
small  belts  with  hoarse  throats  and  shrieking  voices,  the  daily  occurrence  of  a  procession  of 
saints.  Images,  and  was  candle?,  the  snarling  of  cius,  the  riotiog  of  marines  from  some 
foreign  war  vessel,  and  the  occasional  view  of  a  native  propping  up  a  house,  or  pickii^ 
v(>rmin,  we  would  have  no  out-door  indications  from  which  to  conclude  Uie  place  was  settled! 
With  tlie  native  inhabitants,  lile  seems  to  be  a  dalcc  far  iiieHte,  or  more  trmy,  wretchedness, 
filth  and  inanity.  There  are  a  number  of  fine  structures  of  the  architecture  peculiar  to  this 
country,  and  a  few  of  American  pattern.  The  exports  are  tbe  common  products  of  the 
country — wheat,  corn,  flour,  cotton,  tobacco,  unrefined  sugar,  aguadienle,  heef,  hides,  gold, 
silver,  and  copper:  for  which  it  imports  the  products  of  the  morp  southern  Stales,  and  East 
Indian  and  European  manufacturers  Its  exports  of  prodacta  and  bullion  for  1865  could 
not  have  &llen  short  of  $4,000,000,  though  for  the  present  year  it  will  hardly  exceed  half  of 
this  sum.  The  climate  is  pleasant  from  November  to  April ;  the  heat  in  tbe  summer  months, 
June  to  September,  is  excessive,  the  mercury  reaching  105°  to  110°,  and  very  seldom  falling 
below  97°  or98°,  and  when  the  hot  windavisitthetown.as  they  oiien  do  during  the  summer 
months,  it  li-equently  reaches  135°.  There  is  but  little  sickness,  and  what  occurs  is  of  a 
light  character;  the  water  which  supplies  thetowa  is  procured  from  wells  sunk  at  the  limils 
of  the  town,  and  is  slightly  brackish,  though  wholesome.  With  a,  harbor  capable  of  giving 
good  anchorage  to  200  vessels,  safe  navigation  In  the  Gulf,  and  a  section  of  countiyreauiring 
only  peace,  enterprise,  capital,  and  the  energy  of  American  settlers  to  till  the  lands,  and 
work  the  mines  which  Mexican  indolence  has  jiermitted  to  fall  into  ruin,  with  the  indomita- 
ble spirit  of  American  adrancement  to  make  of  an  old  country  a  new  California,  Guaymas 
is  destined  at  no  distant  da;  to  take  hei'  place  as  the  grand  commercial  depot  of  western 
Mexico,  and  I  would  venture  to  predict,  of  our  own  extreme  soathweatern  Territoiaes." 

Genera]  Eufus  Ingalls,  in  his  inspection  report,  (Ex.  Doc,  111,  39th  Cong.,  2d  seas,,  p,  !>,) 

"  A  harbor  on  the  Gulf  is  wanted,  such,  for  example,  as  Guaymas,  which  is  nearer  to  the 
heart  of  AriKona  than  any.point  on  the  Colorado  river.  From  Port  Libertad  to  Tucson  is 
only  some  225  miles ;  from  Fort  Yuma  it  is  300.  Had  we  possession  of  Port  Libertad,  or 
better,  Guaymas,  our  posts  in  Arizona  could  be  much  easier  and  more  cheaply  supplied,  and 
a  great  number  of  mines  could  then  he  worked  with  profit  that  lie  idle  now.  This  matter  I 
am  aware  has  received  the  attention  of  our  authorities,  who  will  probably  cause  a  change  in 
our  boundary  in  proper  time.  I  know  that  Generals  Halleck  and  McDowell  have  both 
appreciated  its  necessity,  and  General  Waller,  who  has  been  in  Arizona,  has  written  me  a 
letter  on  the  subject,  which  I  enclose." 

Sinaloais  comparatively  poor  as  a  mining  State,  The  lodes  are  neither  large  nor  numerous. 
TheiB  are,  however,  several  dozen  mines  that  have  paid  well,  and  four  or  five  that  ha™ 
yielded  handsome  fortunes  to  their  proprietors.    The  Guadalupe  mine  at  Cosala,  if  WardK? 
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account  of  it  is  to  be  atceptcd,  was.  40  years  ago,  one  of  lie  Ijeat  mines  in  Meiico.  It  was 
■very  ricli  in  gold,  and  the  oivner  could  obtain  a  thousand  pounds  of  that  metal  from  it  every 
week,  but  he  was  n  crotchety,  miserly  bigot,  who  rel'ased  'o  work  his  mine,  refused  to  sell 
it,  refused  to  let  anybody  else  work  it,  aeo  bred  his  children  m  i^oranee  and  dirt.* 

Such  an  account  about  a  mine  of  which  we  find  no  information  in  other  books  shonld  be 
looked  upon  witli  Some  suspicion,  ospeclaily  since  'Wnid  did  not  visit  Cosala ;  but  his  state- 
ment that  81,000,000  bftd  been  offered  for  thu  mine  by  an  aasociaUon  of  foreigners  is  prob- 
ably correct,  for  he  was  in  a  position  to  be  familiar  with  aU  the  sales  of  valuable  mines  in 
the  country. 

On»  of  the  most  noted  mines  of  Sinstoa  is  the  Tajo  at  Eosaiio,  which  was  discovered  by 
accident  about  tbe  beginning  of  the  iBiSt  century.  A  pious  rauchero  last  his  rosary,  and  his 
Bearch  for  it  kept  Wm  ont  in  the  raount^ns  all  night.  He  made  a  fire  to  protect  himself 
t^ainst  tbe  cold,  and  in  Che  morning  he  discovered  that  the  stones  on  whica  he  bad  rested! 
bin  wood  were  sparkling  with  silver.  He  claimed  a  mine,  and  called  the  phice  by  the  Spanisli 
name  of  Eosary.  It  yielded  large  quantities  of  silver,  and  tradiiJon  gays  that  tlie  Bosario 
church,  which  cost  ^0,000,  was  built  by  a  tax  of  one-quarter  of  a  teal  on  each  marc  (about 
one  per  cent.)of  the  silver  estracted  from  the  mine.  This  would  imply  that  the  total  yield  had 
been  $e;000,00O  ^revlouB  to  1805,  in  which  year  the  church  was  finished.  In  1821)  100  men 
were  drowned  in  it,  and  most  of  tbe  time  since  then  it  bas  been  lying  idle. 


Most  of  the  mines  of  Chihuahua  are  in  a  basin  which  has  no  ontlet  to  the  sea.  The  eleva- 
tion is  high,  tbe  climate  dry,  ihe  earth  rocky  and  Itnre,  and  the  few  streams  ate  lost  in  lakes 
or  swamps  which  have  no  outUts.  Some  of  the  mines,  howeyer.  are  on  the  western  slope  of 
tbe  Sierra  Madie,  and  others  in  the  basin  of  the  Kio  Grande.  The  principal  mining  disiricts 
are  those  of  Parrul,  Santa  Eulaha,  Morelos.  Jesus  Maria,  Guadalupe,  Calvo.and  Batapolis. 

Parral  is  in  the  southeastern  cornet  of  tbe  Slate,  and  its  ores  are  abundant  but  poor.  Tlie 
lodes  have  rocky  crests  which  project  considerably  above  the  low  bills  of  the  region.  Waier 
is  scarce  at  the  surface,  and  tbe  mines  are  In  a  bad  condition,'  having  been  long  i ' 
end  allowed  to  fall  in. 

Batapoiis  haa  a  multitude  of  very  rich  lodes.    The  Carmen  yielded  a  lump  of  ns 

weighing 425 pounds.     Therew '    --■'-■'-'     ■■  '■  ■•     "    ■ 

that  the  drill-bars  of  tbe  miners 
of  cutting  tbe  metal. 

Buen  Snceso  wa.s  another  mine  in  which  pure  silver  was  found  io  large  qoaritities.  It  was 
discovered  by  an  Indian,  "who  swam  across  the  river  (the  Fuerie)  and  fonnd  the  clear  metal 
on  the  bank,  where  it  bad  been  laid  bare  by  the  water.  He  denounced  the  mine,  and  took 
ont  much  silver,  but  after  getting  down  three  yards  the  water  became  so  troublesome  thu,t 
he  could  go  no  farther,  and  the  mine  was  not  worked  while  Ward  was  in  Mexico,  uor  do  we 
find  ally  mention  of  it  in  later  boolu. 

The  mines  of  Morelos  were  discovered  in  I83A,  and  yielded  $3^0,000  in  two  months.  Jesus 
Maria,  on  tbe  western  boundary  of  tbe  State  and  nearly  east  of  Quay  mas,  was  discovered  in 
iiSii,  and  yielded  extremely  rich  ore— so  rich  that  it  was  packed  to  Parral,  nearly  400  miles 
distant,  to  be  reduced,  Kefugio  was  discovered  shortlybetbre  the  outbreak  of  the  revolution; 
yielded  about  half  a  million  annually  for  four  or  five  years. 

About  15  miles  southeast  of  tbe  city  of  Chihuahua  is  the  district  of  Santa  Eulalia,  which 
produced  about  $100,000,000  in  the  course  of  the  hist  century.  From  1705  to  1737  tbe 
average  annual  yield  wus|l,T48,T42.  In  1791  there  were  in  the  district  6,000  inhabitants, 
73  amalgamating  estahliahntents,  and  ISO  smelting  furnaces.  About  1795  the  district  was 
abandoned  in  consequence  of  the  incursions  of  tbe  Apaches  and  Comanches,  and  the  mines 
remained  in  their  abandoned  condition,  although  there  is  no  reason  to  doubt  that  they  might 
be  worked  with  great  profit,  if  the  laJHirers  and  property  could  be  protected  against  the  sav- 
ages. Jnst  before  the  district  was  abandoned  a  rich  deposit  found  in  one  of  the  mines  had 
been  worked  out,  having  lasted  nine  years,  iu  which  time  it  yielded  so  much  that  a  tax  of 
one  real  per  marc  (about  one  and  a  half  per  cent.)  sufficed  to  build  the  cathedral  of  Chi- 
huahua and  establish  for  it  a  reserve  fund  of  |I0,000.  We  cannot  estimate  the  total  yield 
of  the  bonaniia  at  less  than  $4,000,000. 

BUR  an  GO. 

Durango  is  very  rich  in  silver,  but  its  wealth  was  not  known  until  just  before  the  revolu- 
tion, and  there  lias  been  comparatively  little,  exploration  since.  This  State,  like  Sonora  and 
Chihuahua,  has  suffered  severely  from  Apache  incuraions. 

The  city  of  Durango,  195  miles  northwest  of  Zacal«oas,  had  only  8,000  inhabitants  in  1783, 
but  in  that  year  Zambrono,  tbe  great  miner  of  that  r^ion,  discovered  the  mjnes  of  Guarisa- 
niey,  and  Durango  soon  trebled  in  population.  InS4  years  ho  extracted  |I30,000,000  from 
bis  cliiims,  and  a  multitude  of  other  mines  were  opened,  so  that  the  average  yield  of  the 
State  was  estimahici  to  be  $5,000,000. 


Wara,  volume  II,  pagi 
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The  principal  mining  iJistricta  are  GaviJaoes,  Guariaamcj',  Sao  Demaa,  Tamusnla,  Canelas, 
and  Sianori.  on  the  western  alopa  of  the  Sierra  Madre,  and  Cuencame,  Giianaaeir,  ani 
Hapimi  on  the  eastern.  Tbese  eastern  districts  are  marked  by  the  abandance  of  lead  ;  the 
weatem  by  the  abundance  of  gold.  The  lode  at  GavilaoeB  is  40  feet  thick  and  the  ore  quite 
rich,  but  it  is  stubborn  both  for  amalgamation  and  for  smelting.  The  richest  district  is  Ouari- 
Bamey,  and  the  most  prodnctiTO  mines  are  there— Arana,  Cinco,  SeiioreB,  Bolafios.  Piramide, 
Candeiania,  Dolores,  and  Tapia.  The  Arana  mine  was  remarkable  for  having  a  vault  (like 
that  in  Zavala  mine  at  Catorce)  filled  with  a,  line  dust,  a  large  part  of  which  was  native  gold 

Ward  says  of  Durango ;  "  The  State  is  rich  in  mineral  deposits,  none  of  wliich,  eieepting 
Guarisamey  and  San  Demas,  have  been  at  all  extensively  worked.  There  is  haidiy  a  single 
mine  exceeding  100  varus  in  deplh ;  for,  in  general,  the  use  of  even  the  simpleet  machinery 
was  unknown  m  the  north,  and  a  mallcati,  primitive  as  thoinrsntion  ia,  would  haveexcit«d 
•almost  as  much  astonishment  as  a  steam  engine  itself.  The  mines  were  worked  as  long  as 
Ibe  water  could  bo  raised,  without  inconvenience,  by  two  or  thi'ee  tenatoris  (carriers)  with 
Itather  buckets,  and  abandoned  when  the  discharge  of  this  duty  became  too  laborious.  Most 
of  the  principal  districts  may,  consequently,  be  regarded  as  virgin  ground,  and  there  are 
few  in  which  the  old  shafts  might  not  be  again  brought  into  activity  with  a  comparatively 
smaU  outlay."     (Ward,  II,  page  293.) 

SOUTH  AMERICA. 


The  silver  cf  Peru  in  the  pi'esent  day  comes  chiefly  from  Cerro  Pasco,  Huslgayoc,  Guama- 
chuco,  Couehuoo,  and  Huantaya — all  except  the  last  in  districts  near  the  summit  of  the 
Andes.  In  the  beginning  of  the  century  Cerro  Pasco  yielded  83,000,000  annually,  Hual- 
eayoc  5560,000,  Guamachnco  and  Couchaco  each  640,000,  and  Huantaya  8B7,5,000.  Smce 
men  the  production  of  all  these  districts  has  decreased.  The  fame  of  Peru  for  mineral 
wealth  was  due  mainly,  for  a  Jong  period,  (o  tie  Potosi  mines,  which  were  translerred  to 
Buenos  Ayrcs  in  1778,  and  have  belonged  to  Bolivia  since  Spanish  America  became  independ- 
ent.    Huantaya  is  in  the  desert  of  Atacama,  and  is  remarkable  for  the  production  of  in — 

uiasses  of  native  silver,  one  of  which,  found  in  1758,  weighed  800  pounds. 


The  town  of  Potjisi  is  situated  13,S00  feet  above  the  level  of  the  sea,  100  miles  from  the 
Pacific,  and  50  miles  east  of  the  main  divide  of  the  Andes.  The  summit  of  the  Potosi  moun- 
tains is  113,981  ieet  high,  and  is  £ve  miles  from  the  town.  The  peak  is  conical,  with  sides 
that  rise  at  an  angle  of  45*^  to  the  horizon,  reddish  brown  in  color,  and  bare  of  vegetation. 
It  was  on  the  side  of  this  mountain  that  a  poor  Indian,  named  Diego  Huaica,  while  clam- 
bering after  a  wild  goat  in  the  autumn  of  1545,  caught  hold  of  aBhrub  to  assist  him  up,  and 
it  nulled  out,  exposing  pure  silver  to  view,  A  brief  examination  proved  the  existence  of  a 
rich  mine,  and  soon  I^tosi  obtained  almost  as  much  celebrity  throughout  the  civilized  world 
as  did  California  300  years  later.  That  barren  aiid  bleak  mountain  contained  the  largest 
deposit  of  rich  silver  oi'e  ever  fonnd  in  the  world,  and  it  has  produced  more  silver  than  any 
other  district.   The  total  productionfroro  1545  to  IS03  is  given  by  Hamboldi'at$l,  150,000,000. 

The  following  table,  snowing  the' yield  in  various  years,  indicates  the  gradual  changes  in 
production: 

1549 $1,549,000 

1550 ■   2,000,000 

1590 7,500,000 

1630 5.000,000 

1680 3,000,000 


then  a  population  of  130,000  souls.  The  men  were  nearly  all  Indians,  who  were  compelled 
to  work  as  slaves  in  the  mines,  and  probably  three-fourths  of  the  8,285,000{  red  men  who 
died  In  the  miues  were  sacrificed  to  get  out  the  treasures  that  astonished  the  world  during 
two  centuries  after  the  discovery  made  by  Diego  Huaica.  This  imposing  eity,  the  largest 
tijat  has  ever  existed  so  high  above  ^le  sea,  needed  great  supplies,  which  could  only  be 
obtained  at  vast  expense.  For  the  purpose  of  getting  water  39  artificial  lakes  were  made  by 
.building  dams  across  ravines  and  valleys  in  the  niountaia  side.  The  silver  was  carried  by 
ox-carts,  by  way  of  Tncumau,  to  Buettis  Ayres,  and  not  unfrequently  100  of  these  carts, 

•  Chnptflt  XI,  volume  III,  p,  249.    The  anwiintj  cellcctea  for  the  king'a  fiflli,  year  by  year,  tram  1556 10 

1783,  are  given  tJieie. 
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heavily  laden,  were  Been  in  a 
hiiviug  its  outlet  el  tJie  S(uue 
for  silver. ' 

For  30  years  after  the  discovery  of  Potoai  the  silver  was  obtained  exclusively  by  smelting 
in  portable  faniacea  made  of  cley,  in  the  form  of  boHnw  cylmders,  with  a  number  of  holes 
p>r  the  a^liuUsioa  of  :ur.  Silver  ore,  galena,  and  charcoal  were  put  in  in  aliernate  layers, 
tiod  the  lierce  winds  which  blow  on  tJie  mountain  siiJe  furnished  a  sufficient  blast,  and  some- 
lidneS  even  loo  etmng,  so  that  it  was  necessaiy  to  carry  the  furoacea  to  a  sheltered  place. 
The  raised  lead  and  silver  were  afterwards  melted  again  with  a  blast  jnsfte  by  a  dozen  Indiaiis 
blowing  with  (heir  mouths  (hrooph  copper  tubes  two  yards  loug;  and  thus  the  baser  luetal 
was  burned  off.  At  one  time  6,000  of  these  furnaces  could  be  seen  burning  on  the  mountain 
side.  The  galena  was  foumi  in  the  Little  Polosi  mountain.  At  tbo  end  of  the  XVIth  century 
Ifi.OOO  slaves  and  as  many  llamas,  and  as  many  more  mules,  were  employed  in  the  labors  of 
the  mines  and  reduction  worka. 

CHILI. 

Chafkarcello,  the  richest  raining  district  of  Cbili,  and  at  present  the  most  prosperous  and 
promising  of  all  in  South  Araetica,  is  situated  in  1s,titude  37"  30',  BO  railes  southeastward 
Irom  Copiapo.  It  is  50  railes  from  the  ocean  acii  3,000  feet  above  the  level  of  the  sea  Co  the 
lowest  mines.  The  most  productive  deposit  of  silver  has  been  found  within  an  area  a  mile 
and  a  half  long  and  a  mile  wide,  in  a  cream-colored  hill,  all  the  adjacent  hills  being  dark. 
It  Is  situated  on  the  edge  of  the  desert  of  Atacama,  and  there  is  very  little  vegetation,  and 
somctimea  no  vain  for  a  year.  The  nearest  water — at  least  the  most  conveuient  of  access—^ 
is  10  railes  off,  and  it  is  sold  at  the  mines  at  16  gallons  for  $1,  bat  it  is  M  only  for  brutes, 
and  the  water  for  the  men  is  brought  further,  and  p^d  for  at  a  hi^er  price. 

The  first  mine  of  Chanarcello  was  discovered  on  the  IBth  of  May,  1833,  by  a  muleteer 
named  Juan  Godoi,  who,  while  out  hunting,' got  tired  of  chasing  aguanaco  and  eat  down 
on  a  atone  to  rest.  Happening  to  eiamine  the  rock,  he  saw  that  it  was  very  rich  silver  ore, 
and  he  managed  to  bi-eab  off  enough  to  load  his  two  douheys,  with  which  be  went  to  Copi- 
apo, where  he  asked  the  assistance  and  counsel  of  Juan  Callejas,  bis  friend  and  an  old  miner. 
They  obtained  a  title  to  the  mine,  and  Callejas,  in  rec<^nition  of  many  favors,  transferred 
kis  share  (one-third)  to  Don  Miguel  Gallo,  who  became  one  of  the  wealthiest  men  of  Chili. 
Tbe  mine  proved  very  productive,  and  Godoi,  who  had  been  a  very  reputable  muleteer, 
became  a  low  debauchee.  He  spent  all  his  immense  wealth,  and  was  reduced  to  b^ggaxy. 
tic  had  not  eveu  a  donkey.  Gallo  took  pity  on  him  and  gave  him  a  little  mine,  which  ha 
sold  for$14,000,  and  on  that  sum  the  discovei'er  of  Chanarcello  lived  in  moderation  and  quiet. 

A  mine  called  Bolados  was  richer  than  the  pioneer  claim,  to  which  it  was  very  near.  It 
yielded  9;i,000,(IOO  to  four  owners,  and,  ihougli  all  wore  married  and  had  children,  not  one 
of  them  left  a  cent  to  his  heirs.  All  bad  wasted  their  money  in  riotous  living.  The  lai^est 
piece  of  native  silver  on  record  was  found  in  this  mine ;  it  weighed  0,001)  pounds,  and  was 
worth  $  150, 000.  One  lump  of  it  cut  out  with  chisels— for  it  could  not  be  drilled  for  blaaiing— 
weighed  a  ton  and  a  half. 

la  ItSU  there  were  1,750  miners  in  the  Chanarcello  district,  two-thirds  of  them  Chilenos, 
and  the  remainder  foreigners,  mostly  from  other  Spanish  American  States.  The  banateros 
or  miners  who  break  down  the  ore,  received  $i5  per  month  and  20  ounces  of  bread,  a  pound 
of  boiled  beans,  six  ounces  of  wheat,  and  '2i  tigs  daily,  the  food  being  supposed  to  be 
enough  for  an  average  family.  The  apires,  or  men  who  carry  the  ore  upon  their  bocks  to 
the  surface,  the  usual  load  boiog  from  350  to  375  pounds,  receive  jl2  per  month  and  the 
same  rations. 

A,t  the  month  of  the  raine  the  ore  is  broken  with  hammers  ialo  pieces  of  half  a  cubic  inch 
and  assorted.  Everything  that  will  not  yield  at  tbe  rate  of  $50  per  ton  was  thrown  to  one 
side  as  not  rfch  enoogh  to  pay  for  working,  and  of  this  rejected  material  there  were  piles  at 
Chailarcerio,  iu  1850,  eslJmatefi  to  contain  $^0,000,000  of  silver. 

The  pulverization  is  effected  in  arrastras,  and  the  aitialgamation  in  wooden  tubs  with  iron 
hoMoms,  The  stirring  is  done  by  tour  crooked  iron  arms  fastened  to  a  vertical  shaft  which 
revolves  in  the  centre  of  the  tub.  There  is  uo  uiuller  or  grinding  of  the  ore  in  the  tub. 
The  process  requires  six  or  eight  hours. 

In  18&0  there  were  in:  the  province  of  Atacama  75  produclive  silver  mines,  193  Unpro- 
duttive,  and  2,014  persons  employed.  Tbo  amount  of  ore  extracted  was  15,39^,996  pounds, 
of  which  10,4BO,(!Ot(  were  credited  to  Chanarcello  and  3,000,000  lo  Tres  f  untas. 

At  Chanarcello  there  were  la  produclive  mines  and  97  that  bad  been  opened  and  bad  not 
paid  expenses.  The  total  yield  of  tbe  10,480,000  pounds  of  oreoblained  at  Chafiarcello  was 
§2,700,000,  of  which  $2,100,000  was  net  profit.* 

It  would  appear  from  this  statement  that  tbe  ores  extracted  yield  on  average  more  than 
i£&,000  per  ton.  The  total  yield  of  the  Chaoarcello  district  frora  18.!2  to  lUtiO  is  estimated  at 
880,000,000.  Tbe  value  of  the  silver  exported  from  ChiU  was  $59,931  in  1830  ;  f761,406in 
.  1835;  $1,381,030  in  1845:  $3,555,045  in  1M50. 

The  Ti-es  Piintafl  mines  were  discovered  in  1849,  and  are  7,00Ofeet  above  the  sea.    Water 
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costs  there  sis  cents  pur  gallon,  and  tlie  coiiatrj  is  Btill  tnore  desolate  than  ahout  Chafiar- 

The  bill  of  Chanarcello  ia  composed  of  repilar  strata,  nearly  horizontal,  of  locks  partly 
cidcBceoiis,  and  partly  argillaceons.  In  the  deepest  ivorkings  there  are  porphyries  and  some 
dolomilos.    The  ores  are  chiefly  chlorides  and  bromides  either  separate  or  mixed. 

Cerro  Blanco,  30  miles  easl-Boutheast  of  Cbaiiarcello,  has  a  number  of  lodes  which  wore 
rich  in  silver  near  the  snrface,  but  in  the  lower  depths  Uiey  yield  little  save  copper,  of  which 
the  ore  has  a  large  perceut^fe. 

Carriso,  in  latitude  28°  45',  has  some  rich  silver  lodes  and  ooo  of  g^Id.  Eight  miles  south- 
east of  Carriso  isAsaa  Amarg«,a  hill  resembling  Bolaro,  at  Chanarcello,  with  as-  many 
argentiferous  lodes.  Butnot  soiich.  Moat  of  them  are  now  abandoned.  A  mile  from  Agua 
Amarga  are  the  mines  of  Tunas,  which  yielded  8^00,000  of  native  and  vuby  silver  near  the 


The  placers  of  Brazil,  the  richest  known  to  modern  times  previous  to  the  beginning  of 
this  century,  are  found  over  an  area  300  miles  wide,  from  north  to  south  between  parallels 
]?  and  22  of  south  latitude,  in  the  mountains  which  separate  the  valleys  of  the  Amazon 
and  the  La  Plata,  and  800  milos  long,  extending  from  the  western  boundary  of  Brazil  nearly 
to  tile  Atlantic.  The  rocks  are  granite  in  the  higher  peaks,  with  micacaous  echista  and  s!al^ 
lower  down,  inlersected  by  nnmeroua  veins  of  quartz.  Itacolumite  is  found  eitenaively,  an  J 
diamonds,  wbich  are  seldom  found  near  it,  are  abundant  in  Brazil,  which  has  furnished  more 
of  these  predova  stones  than  all  the  olber  diamond  mines  in  modern  times.  These  are, 
indeed,  the  only  diamond  mines  of  any  note  in  Christeudoin,  Very  little  is  done  in  them 
now.  The  gold  was  discovered  at  Minas  Geraes  in  1599,  and  soon  attracted  a  considerable 
population.  The  gold  deposits  of  Jacoabina  and  of  Bio  do  Carnio  were  opened  la  1700,  and 
Uiose  of  Mat*  Orosao  in  ]734.  From  1753  to  1761  the  production  was  largest,  and  there 
were  then  80,000  miners  employed.  It  is  s^d  that  in  one  year  Che  production  was 
^0,000,000.  It  is  a  matter  of  record  that  the  20  pec  cent,  tax  on  the  gross  product,  or  the 
king's  flftU  as  it  was  calied,  for  the  district  of  Minas  Geraes  was  $2,000,000  for  1753.  In 
17^.  when  the  yield  was  considerably  leas  than  it  became  a  quarter  of  a  century  later, 
there  were  100,000  slaves  at  work,  and  it  was  estimated  that  they  took  out  an  eighth  of  an 
ounce  each  per  day,  as  we  learn  from  Southey ; "  but  as  this  woidd  give  a  t«tal  yield  of 
'  $60,000,000  annually,  we  must  infer  that  many  of  the  slaves  wore  employed  in  other  par- 
suits,  and  that  many  of  the  slavo  miners  did  not  malte  their  aighlh  of  on  ounce  per  day. 
The  larffest  Brazilian  nugget  of  which  we  find  any  mention,  weighed  13  pounds  and  sold  for 
about  P,600.  After  J775  the  yield  declined  rapidly.  In  1812  the  production  was  about 
§4,000,000,  and  in  1832  t70U,000,  and  now  it  probablj;  does  not  exceed  S50l>,000.  The  total 
vield  of  the  Brazilian  gold  mines  from  th^  Cimo  of  their  discbvery  till  1803  was  estimated  by 
Humboldt  at  865:), 500, 000,  and  we  may  estimate  the  production  since  1303  at  $70,000,000, 
making  the  total  contj-ibution  of  gold  by  Brazil  $iS5,5O0,000  in  a  period  of  268  years :  less 
than  California  liis  furnished  In  20  years.  So  fiir  Brazil  has  only  two  quartz  mines,  the  St. 
John  and  the  Gongo  Soco.  The  latter  yielded  33.000  pounds  of  gold  from  1826  to  1819.+ 
Of  the  St.  John,  Whitneyt  says :  "The  mine  of  St.  John  del  Rey  is  the  most  remarkable 
gold  quartz  mine  in  the  world,  fiavine  been  worlted  fijr  a  longer  dme  and  having  prudnoed 
more  gold  than  any  other.  The  working  was  commenced  about  1725,  and  after  nearly  a 
hundred  years  of  success  was  abandoned,  and  in  1834  the  working  was  resumed,  and  from 
1833  to  lfe3  (he  mine  paid  a  profit  of  $1,500,000.  The  amount  of  rock  reduced  was  34,000 
tons  in  1846.  and  62,000  in  1852,  the  increase  being  gradual.  The  profit  varied  from  $2  to  $.i 
per  ton.  The  roek  contained  about  ,004  per  cent,  of  metal.  The  crushing  was  done  with  113 
stamps.  The  mine  is  owned  by  a  company  which  had  1,000  slaves  and  employed  80  Euro- 
pean overseers,  mechanics,  &«,     One  of  the  mines  was  1,200  feet  deep." 

BRITISH  POSSESSIONS. 

BRITISH  COLUMBIA. 

The  gold  mines  of  British  Columbia  are  in  the  basins  of  theFraser  and  Columbia  rlvora. 
The  chief  mining  district  ia  Cariboo,  on  the  north  side  of  the  north  fork  of  Queanelle 
river,  100  miles  above  the  mouth  of  that  stream,  in  latitude  53°,  and  100  milea  from  the 
ocean,  from  which  it  is  separated  by  a  range  of  mountains  8,000  or  10,000  feet  high.  The 
wintera  aie  very  severe,  and  they  last  from  October  to  Juno,  during  which  period  the  country 
is  covered  with  a  deep  snow.  In  July  and  August  the  streams  are  at  flood  height.  The 
gold  is  found  at  a  depth  varying  from  13  to  100  feet  from  the  surface  in  the  beds  and  banks 
of  creeks,  some  of  which  run  through  swamps.  The  auriferous  deposit  is  very  rich,  and  if  it 
were  in  a  genial  clime  and  favorably  situated,  the  yield  per  day  would  rival  if  not  surpass 
anything  ever  found  in  California,  but  the  great  cost  of  all  supplies,  Ihe  necessity  of  lying 
idle  a  large  part  of  the  year,  and  the  difficulty  of  finding  good  claims,  prevent  it  from  being 
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an  attractive  place  for  miiiera.    Ciaims  that  have  been  well  opeced  liave,  in  many  ii    ..    

paid  for  a  few  weeks  or  wontli  $oOO  per  day  to  Ilia  nma.  Ono  claim  35  l)y  80  feet  yielded 
1105,000.  The  gold  on  Antler  creek  is  830  fino;  OB  Lowhee  creek  9ao.  The  metal  ia  found 
in  coarse  rough  lumps,  which  look  as  though  they  had  not  utoved  far  from  their  rocky  source. 
Some  auriferous  quaitz  lodes  have  been  discovered,  but  little  has  been  done  in  quartz  mluiug. 
The  gold  in  the  basin  of  the  Columbia  is  found  ia  the  beds,  burs,  and  banks  of  creeks, 
between  parallels  49"  and  51'.  The  diggings  arc  mostly  shallow,  and  net  rich,  although,  as 
they  cover  a  considerable  extent  of  country,  they  may  in  the  course  of  a  few  years  produce 
■e  gold  than  Cariboo. 


The  following  table  shows  the  amount  of  gold  shipped  from  Victoria  U>  San  Francisco :" 

Tear. 

Am't  shipped. 

Ye„. 

Am'tMvpeO. 

.•SIS 

1863 

P.m5.m 

f^'fli 

The  colony  of  Victoria  in  Australia  did  not  begin  to  produce  gold  until  1851,  but  the  nest. 

J  ear  it  had  already  risen  nearly  to  a  level  with  California,  and  since  then  the  two  States 
ave  kept  nearly  an  equal  pace.  The  following  table  shows  the  number  of  ounces  exported 
annually  from  Melbourne,  and  the  value  af  -"'■ — '-''  ' ''  -'—'- 


Y.«.. 

Oa.^. 

Value. 

Tear, 

O.no.. 

V-... 

1B5T 

145,  M7 

T,  150,  oai 

2^399  Otis 
"538,188 

XSS0,SS7 
»7m733 
18,600,083 

9,s6e.!sa 

ii;i^ssi 

11,943,783 

n!  045113 

10.1ia,75S 

ies9 

s 

lees 

B 

am  Ml 
le^joea 

14B0  5B7 

'£9,123,703 
8,63^6© 
7,  BOB,-,  58 
6,«85.iaa 
0,507,488 
6,178,776 
ft  17^904 

■     5,923,  B« 

We  have  no  pla  n  descr  ption  of  the  character  of  the  quailz  lodes  and  phicers  of  Victoria, 
bat  tbey,  eapeciailj  the  latter,  differ  from  those  ot  Calitomia.  Vi  ater  is  fai  loss  abuudanti 
ditches  are  fewer,  smaller,  and  less  costly ;  hydraulic  claims,  tuimel  claims,  and  sluices  are 
rarer;  shall  claims  are  far  moie  numerous;  l^e  character  uf  the  leads  appear  to  be  less  dis- 
liuct;  the  gold  is  Benerally  coarser  in  size  and  finer  in  quality,  and  the  gold-bearing  strata 
seem  to  be  ticijer.  Thei%  are  few  placer  claims  in  California  that  would  pay  for  hoisting 
dirt  100  feet  through  shafts,  aud  washing  in  puddling  boxes,  as  is  done  in  many  Australian 
claims.  We  see  no  mention  in  Victoria  books  or  newspapers  of  ancient  rivers,  which  occupy 
a  vary  prominent  place  in  the  placer  mining  of  California. 

■  Some  of  the  peculiarities  of  placermining in  Viciolia  """  ' 
from  Weslgarth; 

Alluvial  mining,  howByer,  iMffOrs  from  qaaitz  mining  In  not  beioB  moinlj  dopen . „ ^ , 

iLTiir^it  nj'if.isHriirpnpflnoJMby  meMinttnua\laboF,bntnndQrMpllimoefl*^therDOWormnelilnmrovodclnii3i5 
er  tmB  Btao  tieen  large  jj  inti'Ddneed^  nnd  it  Is  tJio  great  motlveforoo  m  the  pnddllug 

i„.  ^H.,  .11 — 1.1  ~i„< ™.i.n     fi.;. LA ..11 (aout«a  the  oiiginS 

f  approheRd  tliot  if 
eeof  gold  por  day. 


e  following  ei 
nt  on  steom  macMuerj'. 


tltoIastlO; 


Ijeoi .        .       . 

that  grand  iustitnllan  of  the  all 

d  tulj  i  iu  act,  It  repreaeDta  hnt 

)rdiiiittj'  ii-ashing  tub  of  Uuvifl  or  li 


."?S." 


M'orld.    This  mncliiiie  m^d^ 

-■ ' — '-    "'■omlueicoiiMr- 

undo  to  yield  a 


one  of  aemonyyordB  mnat.  If  egunllv  well  irorlied,  yield  jiropoilionatdj'  more.  The  oradio  orrnngomont  was 
adapt^  Co  tho  gravel ;  while  the  tub  vw  aulted  to  tlio  paddling  of  tho  finer  debris,  eneh  as  plpo  clDy  ot  dirt 
i..n i;.i. 1. 11 "nt  to  ttio  rainot  thim  pnro  grayal.    PnddUDglij  wholOBolB  wca  taenifore 

STATIONS  OP  VICTOItlA. 

At  the  end  of  1S66,  there  were  70,804  men  engaged  in  mining,  a  decrease  of  nearly  10,000 
within  a  year,  of  27,000  since  1862,  itnd  of  54,000  since  ItSS;  the  avorago  weekly  earnings 
of  miners  were  £1  Us.,  or  about  $7  75eacli,  and  in  1852  they  were  $23  40. 

The  machinery  employed  in  quartz  mining  consisted  of  533  steam  engines,  with  an  aggre- 
gate of  9,079  hoise-powei:;  63  water  and  horse-power  crushing  machines ;  55  water  wheels; 
aio  whims  and  pulleys ;  6  derricks,  and  74  whips. 

Tbe  machinery  employed  in  alluvial  mining  consisted  of  451  steam  engines,  with  an  aggi'e- 
gale  of  9,338  horse-power!  «J,799  horse-puddling  machines;  400  whims  and  pulleys ;  110 
wbips!(i21  sluices  and  toros;  159  water  wheels ;  30  hydraulic  hoses;  170  pumps;  5,aJ5 
sluice  boics,  and  3  boriog  machines. 


WEST  OF  THE  ROCKY  MOtTSTAINS.  653 

Tlie  total  eatimatecl  value  of  the  matJiineij- employed  in  mining  was  89,500,000,  ana  the 
cluima  themselves  $43,000,000. 

Tiio  leriBtli  ofthe  mining  laces,  or  as  we  call  them  ."ditches,"  at  the  end  of  1864  was  1,747 
miles,  and  iho  approximate  cost  f941,655,  or  $539  per  mile.  In  the  Stanley  sub-dietrict,  the 
races  cost  more  than  |3,000  per  mile,  the  high  average  being  cansed  partly  by  14,383  yards 
of  tunnelliiig. 

The  poorest  gold  was  743  fine,  and  sold  for  £3  3s.  per  omiee,  and  the  richest  was  9liS 
fine,  and  sold  for  £i  3s.  pei'  ounce.    The  mean  fineness  was  854. 
About  one-third  of  the  gold  comes  from  quartz,  and  one-third  from  allavial  mines. 
The  total  Qumber  of  distinct  quartz  lodes  proved  to  be  auriforotis  is  1 ,700,  and  the  area  of 
,  auriferous  allavial  and  quartz  ground  worked  upon  is  892  square  miles. 

In  1864,  843,515  tons  of  quartz  yielded  433,981  ounces,  or  p  54  par  ton  of  3,940  ponnda. 
This  is  the  only  quartz  of  whicb  returns  were  obtained,  though  it  is  known  tliat  more  was 
crushed ;  how  much  more  is  not  shown  in  the  reports. 

The  population  at  the  end  of  1865  waa  410,000,  the  number  of  sheep  11,000,000,  neat  cattle 
2,000,000 ;  the  deposits  in  savings  and  other  banks  £6,668,060. 

The  eiporta  of  woolin  1865  were  30,000,000  pounds,  the  number  of  acres  cultivated  378,000; 
the  yield  of  wheat  nine  bushels  per  acre  on  the  average,  an  average  yield  of  33  bushels  of  maize 
per  acre;  the  production  of  coal  585,000  tons,  and  the  importation  of  wheat  and  flour  above 
exports  £585,000  in  value.  The  number  of  miners'  licenses  issued  in  that  year  were  15,458, 
and  assuming  that  this  flguro  represents  the  number  of  miners,  the  average  yibldof  the  mines 
per  maa  for  the  year  was  £75."  The  wages  of  bricklayers,  masons,  and  cai-ponters  vary 
Irom  SI  75  to  $2  50  per  day  in  Melbourne. 

NEW  SOUTH  WALES. 
The  following  table  shows  the  exportation  in  onuces  of  the  colony  of  Neiv  Sooth  Wales, 
year  by  year,  since  1857; 


rear. 

""IT" 

Yrmr. 

^x::^ 

y«.r. 

*=zr- 

Year. 

""ZT- 

161,680 

ITiflBO 
W8,BI10 

134)  9SD 
US' 138 
255,535 

333.336 

OiiJ 

The  gold  yield  in  this  colony  decreased  for  three  years  after  1852.  and  then  increased 

rapidly  Tor  seven  years,  and  again  began  to  decline.  The  decrease  since  1862  is  attributed  by 

one  of  the  Sydney  newspapers  to  the  cxclnsion  of  Chinamen  from  the  mines,  and  that  policy 

lifls  no  doubt  had  a  very  injarioas  effect  on  the  production. 

NEW  ZEALAND. 

The  mines  of  New  Zealand  were  opened  in  1858,  and  produced  but  little  for  three  years, 
and  then  rose  rapidly  in  importance.  Tho  manifested  exported  was  187,t>95  ounces  iu  1801, 
and  1:39,732  ounces  in  1862.  The  amount  of  Kew  Zealand  shipped  to  England  by  way  of 
Melbourne  was  384,U8  ounces  in  1863;  311,767  ounces  in  1«64;  2I6,04((  ounces  in  1865, 
and  407,394  ounces  in  1866,  The  total  exportation  of  1865  was  reported  to  be  £2,236,474, 
equivalent  to  about  $11,000,000, 

Westgarth's  Estimates.— Westgarth  makes  the  following  estimates  of  the  total  pro- 
duclJon  of  the  Auslralarian  gold  fields,  from  1851  to  the  end  of  1863 : 
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Vi.«,.i. 

New    South 

N™z=al..i 

1851 

^000,000 
61,500,001) 
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57,000,000 

59,500,000 

as,  000, 000 

50,500,000 
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35[oOOi000 

J3  000  000 

5  5O0  oun 
s,  50"  000 
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Mo  000 
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'     ' 
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RUSSIAN  POSSESSIOSS. 


Siheria  ranks  third  among  gold-producinjr  ooantiies,  and  tat  a  quarter  of  a  oentary  before 
tie  discoyerj  of  tlie  Califoinifln  mines,  ranked  first.  Tbe  gold  mining  of  the  Russian  empire 
began  in  placers  at  Jekateriuburg  in  1742;  in  1753  quartz  mines  were  opened  at  Berezov  j 
in  1829  tbe  placers  on  the  western  part  of  the  Altai  were  opened,  and  in  1838  those  of  eastern 
Siberia.  T6e  production  was  smaU  for  a  long  lime,  aTeraging  onlj  abont  833,000  annually 
of  placer  gold  from  1814  to  1820;  but  oftar  the  latter  year  it  inevenaed  with  groat  rapidity, 
avera^ng  $1,668,900  in  the  next  decenninm,  and  $3,860,000  ru  the  10  years  from  1830  to 
1840,  aud|ia,200,000  for  the  next  deeenninm.  Tbis  is  exclnsive  of  the  quartz  gold,  which  ' 
from  1753  to  1850,  amounted  to  $28,000,000.  The  yield  in  1853  was  estimated  by  Whitney 
at  64,000  ponnds  troy,  or  about  $14,500,000.  In  1663  the  production  was  reported  to  be 
about  $10,000,000. 

As  a  gold -producing  eountty,  Russia  ranks  next  to  the  United  Stales,  and  the  colony  of 
Tietoria,  the  present  annual  yield  being, about  815,000,000,  The  mines  are  all  in  Siberia, 
in  the  eastern  slope  of  the  Ural,  and  on  tbe  northern  slope  of  the  Allal  mountiuns.  The 
former  chain  runs  with  the  meridian  from  latitude  45°  to  67°,  and  is  auriferous  for  most  of 
Its  length,  but  its  chief  wealth  is  on  the  Siberian  side. 

Tbe  Altai  chain  runs  nearly  parallel  with  the  equator,  about  latitude  50°,  and  tbe  auri- 
ferous rirer  beds  and  hills  ©ilpjifl  as  far  as  60°,  or  even  further.  The  Altai  reminds  ns  of 
the  Sierra  Nevada ;  both  chains  separate  high  and  desert  table  lands  fi'om  districts  with  rich 
soil  and  abandant  streams ;  and  the  side  which  has  the  streams  abounds  in  gold,  wtiilo  silver 
is  found  on  the  other  aide,* 

.The  climate  of  Siberia  is  very  severe,  and  in  most  of  tbe  placer  districts  the  ground  is  con- 
stantly frozen  at  a  depth  of  three  and  a  half  feet,  the  cold  ot  winter  penetrating  much  deeper, 
and  the  thawing  influence  of  snmmer  only  reaching  to  that  depth.  Washing  is  only  possible 
between  May  and  September,  so  that  half  the  year  is  lost  for  raining  purposes.  The  mines 
are  owned  by  the  government  or  by  wealthy  proprietors,  and  the  laborers  are  ignorant  and 

£oor  men,  who  1  '  —■.■■•  ...,.,      ^    .,.     .  -        :- 

is  employer  a  c  ,  „        „ 

of  gold  lor  a  year,  or  something  hke  half  an  ounce  of  silver  per  month — 50  oi 


poor  men,  wlio  bring  neither  intelligence  nor  zeal  to  their  aid.     Each  laborer  receives  from 


a  of  meal,  and  his  money  wages  amount  to  about  half  a 


month.t 

The  methods  of  placer  Working  are  not  described  fully  in  any  of  the  authors  whose 
books  are  accessible  in  this  country;  but  it  seems  evident  that  the  amonnt  of  earth  washed 
is  coDsiderabiy  less,  in  proportion  to  the  number  of  laborers,  than  in  the  Anglo-Saxon 
mines.  It  is  said  that  Calitomian  modes  of  washing  have  been  introduced  lo  a  limited 
extent  in  a  few  of  the  districts ;  but  we  have  no  accoant  of  large  ditches,  of  deep  bydrauUa 
claims,  of  ancient  river  beds,  or  of  various  other  interesting  tacts  which  mark  niining  in 
California*  And  yet  the  number  of  miners  in  Siberia  is  reported  to  be  only  40,000,  and  if 
tbey  can  obtain  815,000,000  in  six  months  they  make  a  very  fair  average  production,  much 
larger  than  would  be  presumed  from  the  cash  wages  of  (10  or  f  13  per  year.  According 
to  Atkinsont  the  pay  dirt  at  Tagilsk  contains  one  ounce  of  goldin  60,000  of  each,  or  88 
in  a  ton,  DuportJ  says  the  richness  in  1839  was  two  ounces  in  100,000,  In  California 
SI  to  the  ton  of  earth  in  a  hydraulic  claim  is  considered  rich,  and  many  mines  that  do  not 
contain  more  than  50  cents  to  the  ton  ai-e  worked  with  large  profit.  It  is  difficult,' however, 
to  make  comparisons  between  California  and  Siberia  in  the  absence  of  precise  information 
in  regard  to  the  mines  of  the  latter  country.  There  are  many  places  in  California  iu  wbicli 
the  pay  dirt  has  yielded  mure  than  8^0  to  the  Ion  of  pay  dirt,  and  in  eome  claims  where  the 
annferous  deposit  waa  very  shallow,  or. where  it  could  only  be  reached  by  deep  Bhiifta  or  . 
long  tunnels,  or  whore  watei'  was  very  scarce,  itconld  not  be  worked  profitably  for  loss  than 
$95.  One  very  serious  drawback  to  mining  in  Siberia  is  the  fact  that  the  goverrmiicnt 
levies  a  tax  of  15  per  cent,  on  the  gross  yield  of  all  mines,  and  from  30  to  35  per  cenL  on  all 
which  yield  more  than  §400,000  annually.]! 

As  to  the  modes  of  quartz  mining,  Erman  says  t 

The  ore  collected  is  poured  Into  long  troughs  "whero  "wator  is  added  and  it  is  beaten  with  cast-iron 
BtWpera.  Tiie  ouireDt  ot  water  whioh  eontiauidly  flows  on  it  throoglx  pipes,  carries  off  the  fiao  powder 
OYcr  Uie  watdilag  benclies  wbidi  are  luld  lilie  sligbflv  inclined  terraces  unuer  the  trougliiB,  while  many  of 
'  tjie  hesTia'  groins  of  gold  fidl  Into  the  liiterBtteea  of  uo  donble  iroa  bottoni  of  theatamiuig  trough  and  are 
cslloolad  Bom  time  to  time.  Ab  ta  OBiiid  wiHi  poor  Band,  It  is  often  n£ed  mnraids  on  the  bBooEos  witb  a 
wooden  lake.   Orea  wMdi,  aa  hx^  ji^  ore  abont  one  port  in  64,000  of  th^.vdgbt.of  metal,  ^vo  not 


.vetebt.of 
iduotirUo 


than  ono  part  in  l,ai»,ooa  to  the  first  Btiatnlna.   The  ilolieat  part  of  the  pradi 

upper  boncliee  is  well  washed  again  in  lof  ^  roceptadlGS,  oh  the  wiigM  prorenta  its  being  < ^ „..,  .,»„ 

Ihepooier  and  finer  part  la  agSn  eiposea  1«  tbe  atujospneie  and  a  eecond  time  iraehed  on  little  tables  to 
wMoh  tio  water  is  fed  through  pipes  that  oim  ba  dlreoled  upon  any  point  Tlio  Iron,  eomo  of  wUoli  la 
front  the  WFor  of  ilic  stumpers,  is  removnl  from  the  Snu  dopasit  b;  a  magnet.  Thongb  the  separation  of 
tbe  gold  has  been  attempted  by  araaigamation,  eiperieuco  liaa  proved  that  oarefd  itasluug  Is  (iiulo  as  eSee- 
*  Tbe  Uiid  mounliuns  [^0  notably  aunferons  on  the  eastern  or  Siberlau  side  ooly,  and  aa  tor  ns  enrveys 
have  gone,  it  would  oppaar  t^t  one  flouk  onlj  of  Hvs  Australian  water  sheds  exhibit  riah  oacmnulaliomi  of 
gold  debris,  but  iu  this  case  it  ia  the  west^u  or  Interior  side  of  tbe  range.    (Calvoi-t,  p.  Ud-l 


t Atkinson,  p.  1J3.  JPage  E08.  JPnfie  305.  1|  ChevaHei. 


p.  83.       , 
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tnal.  SpeoM  arnLDgomenta  arBranac  for  eontintiing  llils  operation  tlirough  tlie  winter  i  thetriaaoirfl  nro 
carefnlly  cuiilkea,  Btovea  Ijeotefl  bj  Lorizontal  atafte  mnnliie  below  them  ure  prepared  for  ILawlng  tbc  fro- 
Eeu  mud  and  sand,  ond  tlia  matmala  paaaed  la  to  tliQ  apartment  tlirongh  a  naji'oiv  trap  in  tiie  wnii  av 
tlio  oponing  of  a  door  ironld  Booictimes  lotfet  tlie  tempemture  to  Hie  freeaing  point  in  a  &w  minutM.    (V  jL 

The  goia  mines  of  Russia  were  opened  at  lekaterinburg',  on  the  Ural  chain,  in  1743, 
and  in  ]752  quartz  workings  were  commencca  at  Berezov.but  the  Ural  placers  first  becauie 
iroportact  in  1814.  The  placers  of  wEstem  Siberia,  wore  opened  in  1829,  and  those  of  east- 
em  Siberia  in  1838.    The  jield  is  reported*  as  follows : 

Placer  gold  from  1814 1«  1820 1,035  ponnds  troy. 

Placer  gold  fram  1820  Jo  1830 73,200       " 

Placer  gold  from  1830  to  1840 ,..'. 175,460       " 

Placer  gold  from  1840  to  1850 553,055       " 

Quaila  gold  from  1752  tolSSO 198,570       "         " 

Approximate  ttatement  of  the  value  of  the  total  amiaal  production  of  gold  and  silver  in  tlie 
principal  countriea  of  the  toorld,  during  the  year  1867. 

[This  tahle  is  extracted  by  permission  from  the  unpublisted  report  of  Prof.  Wm,  P.  Blake, 
Tipcn  the  "Production  of  uie  Preoions  Metals,"  from  data  obtained  at.  the  Paris  Uniyersal 
Exposition.  It  is  the  result  of  extended' in veatigati on  of  the  most  recent  statistics  from  a\l 
pails  of  the  world,  and  Blthongh  not  yet  complete,  presents  approximately,  in  round  Dum- 
bers,  the  value  of  the  gold  and  silver  prodaction  of  the  world.] 
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APPENDIX. 


Departuest  oc  tub  iNremoR, 

Genei-oi  Land  Office,  Jamufiy  U,  1867. 
GebTlemEN  :  Herewith  will  bs  fbirna  the  aot  of  Congrapfl,  approrciJ  Hath  Jiily,  1866,  "  grnntiiig  the  right 
of  ^^  to  ^toh and  canal ownOTB  orep  the  public  lamle,  ^aS^othevpiirpaaefi. 

B;&oflntBeotionof  tMsaot^Hte.miiibRillandsaf.tlie  tJjiltetl  Stntee,  BurrCTCd  anil  unBDnGfed,  oro 
laid  op^  to  "  all  ottlMnu  of  the  XndteA  BUitee,  and  to  thine  who  iate  declanid  th^r  intention  to  become 
BUGh,BaMeottaMiataloi7reeillatiO]]V''aiid'alM  "lb  the  TikM  onBtom^'iH-  ndes  of  miners  lu  the  aeTCCol 
Biinl'ig  msti&t>  not  fn  conmbt  with  am  Iswe  of  tlie  Utdted  Statea." 

'  It  MBToftiro  beoomes  yonr  dn^;  in  HmAie,  to  aeqiiiint  ronradveB  wlfli  the  local  mhiing  cnBtoms  and 
usages  in  the  district  in  whioh  yon  ma;  bo  csued  apoa  to  do  thoeo  offinal  acta  which  am  tcquh'ed  In',  law. 
wbetJier  the  aaino  are  pednood  to  aathentlo  written  form,  or  are  to  be  OBoertalnod  bj  the  lostimon  j  of  Intel' 
ligent  minerB.  which  you  are  to  obtain  as  occoaionmaji'eqniFeaDdJnBli^,  in  acting  upon  IpdlTlcliiaiol^nia. 
a  perfect  record  wbeifof  la  to  be  careftiHj  taken  aiid  preserved  1^  tic  MgSBter  and  focciTcr,  and  to  bo 
accomponled  by  a  diagcam  or  plat  filing  the  ont  boBndaiiaa  of  tlie  district  lu  whloh  suoli  otatoms  and 


4ures  exist   - 

The  second  sedjon  of  Hio  aot  doolares  Uiat  "  wbenerer  any  nereou  or  UBodaUon  of  persons  claim  a  Toin 
-i  lode  of  qnoTt^or  AthCTTookin  ^aco,  bearins  gold,  sQver,  fdnnabar,  or  oopper,  having  prerdonalj  ocon- 
pted  and  impniied  the  game  aoomoiDe  to  the  fooel  omitoniB  or  roles  of  miners  id  the  outrict  wliaro  the 
eame  Is  eltneted,  and  ha-vlng  eniended  In'aotnal  loljor  and  ImprorranentB  thereon  on  omoimt  of  not  tees 
tbanonethonBanddifllfics,  andiliMgsidti>wIA>ee:possesSlont]ieMiB  no  oontrtn^rey  oT'dWo^e  oliUiniit 
ehall  sod  ma;  be  lawfol  »r  said  dslfiiant,  or  assodatlDn  of  clalmantB,  to  £10  In.  the  looal  land  <mcD  a  ilia- 
gvam  of  the  same,  so  extcmded  ISiBraiiy  or  otherwise,  oe  to  oooform  to  i^e  loool  laws,  cQstomB,  and  mlea  of 
D^eis,  and  to  enter  sooh  tract  and  reeelTO  a  patent  Uurelbr,  granting  such  min^  tc^ther  with  &o  right 
to  fbllow  snob  Tdn  or  lode  wlfli  Its  dips,  angles,  and  Tariatioaa,  to  anr  depUi,  aUhongh  It  mi^  enter  the 
landadMnine.  whloblimda4J(^nlDgsElalIbeBidd  subject  totbisoonditioa.     ' 

Mining  idsimsmny  be  ectereil  at  any  district  Itudofflce  In  the  United  States  imdcr  tblslaw  by  any  per- 
Bon,  <a  association  of  persons,  Darpomte  or  Inoorponste.  In  miAdng  the  entiT;  lioweTitt.  sneh  a  dcacnption 
of  uie  tract  mnst  ha  filixl  as  win  indicale  <he  rein  or  lode,  or  psrt  or  portiDn  thereof  cloitued,  together  ivflh 
a  diagrani  reprosenllng,  bv  reference  to  some  natural  or  arUfidal  monnmei^  the.  position  aad  loeation  of 
'Ihedumana  the'boQhdflneH  tfiereof,  BoGLrasannhbonndBTfeBoanbeaHoertaincd. 

First  In  all  oasas  the  nnmber  of  H^  la  lengtii  d^med  on  the  T^in  orlbde  ehsll  be  stated  in  the  aapllca- 
tioD  ffied  as  afOnsold,  wd  the  lines  UnltlDs  the  length  of  the  ololm  Shall,  also.  In  an  cases  be  csbllntod  6a 
^diagrami  and  the  oom'sew  direction  of  snch  raid  Unas,  when  notfiied  by  agreement  with  the  odjoLilng 
clainumts,  nra  I?  the  local  cnstcms  or  rtdca  of  tJie  miners  of  tt^B  distHet,  sb^  bo  drawn  at  light  angles  t^ 
tbe  ascon^neil  or  apparent  general  oonnc  of  tiie  -ifia  or  lod& 

Seamd.  Where  w  Wie  loonl  laws,  oustoniB,  or  mles  of  minora  tf  the  dlfiljict,  no  snrfocc  gronnd  is  pei- 
mitted  to  bo  ccon{d«l  for  mining  purposes  except  the  snrihce  of  the  rein  or  lode,  an<^  tbe  walla  of  such  rein 
or  lode  are  miascettalnod  anil  the  laloi'al  extent  of  anch  Tela  or  lode  anknown.  It  shall  lie  BulSoiont,  after 
giving  the  deacTtptian  aad  diagram  o^msaid,  to  state  the  Ihet  that  the  extent  of  aueb  vein  or  lode  cannot 
be  aacerteinod  by  actual  measnrement,  bnt  that  the  said  vein  or  lode  isbonnded  on  each  side  by  the  wals  of 
th6  same,  and  to  eatinmto  the  amoimt  of  groimd  oontalnod  bebwcen  the  given  end  linea  and  the  nnascei^ 
talned  walls  of  the  rdn  or  [ode  i  and  fn  snoh  case  the  cetent  will  lame  An  an  tbe  luid  cantoned  betweea 
aaeh  end  linee  and  ddo  walls,  with  the  right  to  follow  aooh  vein  or  lode,  withanitad'~~  ~~'' " 


aaoa  ena  imw  aiui  suiu  ruuh,  wuq  cue  rigim  tu  luiiuw  iiuua  veiu  ur  louH,  if3UL  au  ua  u^iL  aogiBS,  ana  toub- 
tlona,  to  any  depth,  olthoudi  It  mn  enter  the  land  a^oinlng :  FrmHed,  The  estimated  qmrntity  ahaU  be 
«msl  to  a  hoiieantal  phme,  boondcd  by  tihc  given  end  Uues,  and  the  wana  on  tbe  eldea  of  snch  Tom  or  hide. 

Tliird.  'Whran,  by  the  loin]  laws,  customs  or  roles  of  minora  of  the  district,  no  aorlhce  ifivnnd  la  pet. 

to  be  occupied  for  mlntngpinposoa,  eioepttheanrtieoor  theveinorlode,  ondthewaUaot  anch  vein 

ro aacertahMd and  weulQUiwii,  sooh  won  ahall  be  named  in  the  description,  and  marked  on  the 

■s'  of  the  distrioti  a  ^ven  qnantitj  ot  sm^co 
"■-  ofoi'CSSid  diagram  and  doBcription  In  the 
. .  „  .  !  ahaU  be  allowed  by  euch  lawa,  eiiaWma, 

or  roles  for  tbe  purpoae  afbrcs^d. 

TOVi.  Js  the  abaeoco  of  nnifoim  rules  in  imj  mining  distriol  limiting  the  amonut  of  smface  to  Im  meH 

for  milling  porgosea,  actual  ra4  peacor'-' ' -'—  " '-■ -'  — "" 

regarded  as  erulence  of  n  custom  of  m! 
oonneotloa wtth  the Ti  ■  '"'"  ■"  ' 
and  the  diaaram  Shan _--. r,, 

Whras  the  clahnant.  or  claimants  desire  to  molode  within  their  ontiy  and  diagram  any  aurfsce  groaud 
beyond  the  aurboB  of  the  vain,  itsludlbe  uecessaiy,  iqan  mine  the  applicatiOD,  tofin'uiBh  the-r^^terof 
the  land  office  with  jaootoC  the  luage,  law,  or  omtom  under  vUah  he  or  they  claim  anch  surface  ground, 
and  anoh  ovidonoe  may  oonsiat  cither  of  the  written  mlea  of  the  miners  of  the  district,  or  the  testlmouy  of 
two  CTcdllde  wltncesos  to  the  miifiirm  customer  the  actual  use  and  ooonpation  as  atiyreEoid.  which  t«atmiony 
shall  bo  redneed  to  wiithlg  by  the  leglatcz  and  Teoetver,  and  filed  in  The  register's  office,  with  the  upph- 
ca^n,  aii)c<B^thereoftobemadeascontaiindBtedimder  the  first  head  in  the  foTegoIng.r 

By  the  titiid  aecj^  of  the  aot,  it  Is  roqnlreu  that  i^am  the  filing  of  the  llngw™,  as  provided  hi  the  acoond 
section,  and  posting  the  same  In  a  oonsitoiona  ^oce  ontJie  idorn,  Vltb  noilee  of  ImeuliOD  to  ajiply  fora 
natant,  tho  icclstcr  shon  pnhJish  a  notice  of  the  aome  in  a  newspi^er  neaieat  tiio  location  of  ""'*  "^-^^^ 
which  notice  Man  state  name-of  the  olahnan^  name  of  mine,  names  of  adjr"-' '-' ' 


it,  name  of  mine,  namee  of  adjoining  claimants  on  eaidi  end  of 
tJie  mine  Is  aitnflted,  infonnlng  th        --■    ■ 

aiWd  be  croibicad  Oiat  the 


tbo  daim,  the  district  and  conntiy  in  which  die  mine  Is  sitnatad,  inftnnnlng  tha  pobHo  ijiat  appVt 
r.  . J.... .,. .^ — ,... . . — ,.  notioe  In  his  offloe  tor  ninety  days. 


offloe  tor  ninety  di 

, L"j  u.uO(  aSooia  be  produ 

and  for  the  perfoa  stipulated  In  the  Btatata  it 


become  the  duty  of  the  surveyor  general,  upon  i^pUoatlon  of  the  jarty,  to  snrviw  the  wemlsef 

plat  thcroof.  Indorsed  wit^  his  uiprotal,  dce^ntii^  the  number  and  d^cription  ctf  Hie  Id 

vBlac  of  the  labor  and  hnproremente,  and  Uie  oharaoter  of  the  vein  eiposed.    As  preUmlnaiy  to 

bowfever,  the  surveyor  genernl  mnst  estimate  the  expense  of  aurvejing,  platting,  and  aaoortflin  ttom  IjSe 

icgistertbecoBtof  the  pubUciitiaa  of  notice,  tbe  amoutLt  of  aU  of  which  mast  be  depDsifeabt  the  f^liQDiit  for 


"o" 
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BOTvey  with  nny  aaabtant  Unitail  States  ti'easiiror,  or  designated  dopoBltary  In  favor  of  Uia  United  Stales 
ijvjaBTiror,  to  be  caasod  to  the  credit  of  the  fond  created  by  ^'indlTidnal  dflpofiil^ra  for  tlio  siirvcya  of  tJie 
public  lauda."  DnplicMe  certiaaateg  of  auob  depoeitii  mnst  be  filed  wiUi  tlia  surveyor  goDeral  toi  trans- 
miaaloiL  to  this  offioOr  as  iiL  tlie  oaso  of  depoaita  for  aorreja  of  publio  landa  under  the  lOth  aeotioJi  of  tbo 
act  of  CousieBB  nppnived  Ms;  30^  1S6^  aM  Joint  remlatuiu  of  Jnl;  1, 1S64. 

Afl«r  the  surre;  thus  nalil  for  shall  baro  ueaa.  duly  oioonted,  a£d  the  plat  thereof  apiiTOTcd  b;  the  sur- 
veyor gvnelvl,  deaienatuiff  the  nnmber  and  the  dcBodptloit  w  the  Toaation,  uoooinpaiiied  b^  lua  offteial 


jelobDi  (uid  frnproismeiila.  imd  ohanioterof  the  TSin  oxpoaei],  tvitli  tlie  ti- 
ro lelloblo  perscms,  cogulauit  of  the  bets  on  which  his  oerdfioato  may  be  tbnnded,  as  to 


ig  rainc  <^  the  ^bor  and  ImproToinente,  the  party  claiining  ahaU  file  the  aame  idtii  the  ragislnr  ^id  reoMve^ 
ad  thereupon  eof  to  the  sud  reodrer  tS  per  acre  tor  the  (rromiacs  embrooed  In  the  Btnrey,  and  shall  file 
with  thoae  officara  a  trijiiicate  oer^oale  of.^epo^t,  ahovlng  tlie  payment  of  the  ooat  of  anrvey,  plat,  and 
..... .-ii  „.=....i ... ......  eiiaiibetho'--*' " -" — ■' ""-' " ..--..•.- 


.CO,  iiliioh  chall  be  tho  testimony  of  at  least  two  credUtle  witaeesn,  thattlio 
A  on  the  ohiimftir  aporiodot  ninety  days,  as  req.nirad  bylaiv,  and  aaoon- 
terenpou it  Bhollbe  the  dutyofthorecistortotrRnBmittothc  General  Land 


dli^ram  ^idnotloe 

4.^^^l„^^a  [„  J.I.- ft_,,gQjj™     -inerenpon  II  snodi 

c  foond  EOBolac,  bnt  neither  Wie 
as  townaiiip  lines 


patent  shall  Essue  fiir  more  than  on. .. 

Tiie  imtty  of  the  eiuveylne  system  te  to  be  maintained  by  eiteudiug  oyer  the  mining  dlatdota  the  rectan- 


g , oat  so  lar  as  townBhip  lines  ore  conoemeiL 

The  oantemplated  aaireys  of  the  mJneni]  loads  irlll  be  made  by  the  district  dcpntice,  nuder  contracts, 
neeordlngMtfio  mode  adopteiln  the  anrvey  of  the  pnblio  lands  and  private  land  olalms,  ombracins:  intJiBm 
all  Boeh  vwa  or  lodea  aa  viH  be  o^led  Ibr  ay  olointuitB  entitled  to  haye  them  aurycyed, 

lu  consideration  of  the  very  limlteft  scope  of  sorreyliig  Ihyolyed  in  eiu^  mining  eluira,  the  per  milea^ 
allowed  by  Irnr  may  not  be  adegnate  to  aaoare  the  aerrioos  of  adentlflo  suryiynrs,  and  henoe  the  Heoesaity 
of  resorting  to  a  per  diffin  prinoiple,  it  bdag  the  mofit  equitable  under  the  ciroumetancea- 

Tho  suryeyor  eeneruL  islheielore  hereby  uitlioriced  to  commleeiou  leeldent  mineral  surveyors  for  differ- 
ent diBtiicts,  where  isolated  4om  eaoh  other,  and  absolutely  ineonyenlent  tbr  one  snryeyor  prompt^  to 
attend  to  the  serd'Ol  cHlla  for  snryeying  in  Baah  looalities,  tnc  compensation  not  to  eieeeil  tm  per  diem, 
Inclnding  all  uiponses  inddent  thereto.  Such  mrveyors  shall  enter  into  boada  of  |10,€00  for  the  Mthfid 
porformanoeofULeirdutiea  to  theanryeyof  snoholaimBas  theanryeyor  genondmay  be  required  to  ciconte 
inpursuanoeofthealbreealdlawand  these  InetracUons. 

The  fOnrtb  seoUon  oontomplntes  the  kuallan  and  entry  of  a  mine  npon  nnBorvByed  lands,  atipnlating  Ibr 
tbe  sucyBys  of  pablie  lands  to  be  adjnaied  to  the  Unas  of  the  ol^ms,  neoording  to  the  location  and  poesecslon 
end  plat  tlicici».  InsnrTeyiiigsiiohotainia,t!ieEnrviiyoreenerallsaatbail^tOTaryfromtheTeotans|a]aT  , 
form  to  stdt  the  clroumstonoos  of  the  coimt^,  locul  mlea,  lairB,  onatoma  of  mlnara.  The  extent  of  the 
loeotiona  made  &om  and  after  the  paaaage  of  the  act  shall,  howBrer,  nob  eioeed  SOQ  Ibet  in  length  along  the 
vein  for  cash  loootoi,  witbanadduionaldnimlbidiscoyery  tothedlsooyererof  thetodo,  wlt£tlie  right  to 
follow  aaoli  vein  to  oay  depth,  with  all  its  diss,  varlatlona  and  an^aa,  tagotJier  witb  a  reasonable  quantity 
of  Borfeeo  for  the  convament  working  of  the  same  as  flsed  by  locS  mica:  Proeided.  no  peraou  may  mate 
more  tbim  one  location  on  the  same  lode,  and  no  more  than  3,000  feet  shall  ba  taken  In  any  one  chum  l>y  any 

The  deputy  sarveyers  shonldlu  sciontiflc  men,  capable  of  esamining  and  reporting  folly  on  ereryloda 
thoy  will  survey,  and  to  bring  in  duplicate  spooimons  of  the  ore,  one  of  which  you  wtll  sand  to  tbia  office, 
and  the  other  the  anrroyor  general  will  keep,  to  be  ultimately  turned  over  with  the  surveying  arehiyea  to 
the  Stoto  iratboritles, 

'  [uineral  claims,  whether  on  aurmed  or  tmrnmej/ed  lands,  must  designate  those  elaima 


Tesalve  series  of  numbers,  baelnuing  trith  No,  37,  so  aa  to  avoid  interferaneo  in  that  respect  w. 

^-„  jj  Bofiga  of  numbera  In  each  townshipi  and  shall  designote  the  fijur  corners  of  each  (■'"' 

es  of  the  some  are  kaovn,  eo  that  such  comers  can  be  given  1^  either  treee,  if  ar 


.. ., 'iBBjiieiag  adjDtuing  olalrtls,  snffielenuir  flattened  toadmltof  insin^irianatiieroonj 

Imt  where  tha  comers  are  nnknown,  it  will  ba  suffloiDnt  to'  place  a  well-built  BoUd  mound  at  each  end  of  the 
claim.  The  beginaiag  comer  of  the  elaim  neareat  to  any  comers  of  the  pnblio  suryeys  la  to  bo  oonneoted 
by  eonrsaond  cDstanee,  so  as  to  ^certain  therelativa  poeitloaof  eaoh  d^mln  refiireneeto  township  and 
range  when  the  Bamo  have  heensurvOTed!  but  in  thoae  parts  of  thesnrvoying  dlstilot  whore  no  sneh  lines 
have  as  yet  been  emended,  it  wUl  be  the  duty  of  aurveyors  genei-al  to  have  the  same  aarveyed  and  marked, 
,..„_,.  ._  j: .__:.._,  __.. ..._  ,! -^  at  the  BcrmilBai " — ■" '-  ""' 

Shoeld  it^  however,  bo  tbnnd  Impract^able  to  establish  independent  hose  and  meridian 
township  Ihies  over  the  region  contoining  mineral  oMinr '""'' '"' ■'  — """ 

atort  cither  hma  a  oonflneneeof  watrala,  or  ench  natural  and  permanent  oijeots  as  wOl  unmiEta:kab^id „ 

the  point  of  the  be^nlugof  the  snrtey  of  tbe  claim  npon  which  other  aurvays  will  depend. 

Section  S  provides  thatln  cases  where  the  hiws  of  Congreas  are  silent  upon  Hic  anbjeet  of  rules  for  wodlng 
mines,  respecting  easements,  drainage,  and  other  necessary  means  to  the  complete  deyehnnnent  of  the  some, 
tie  local  legislature  of  any  State  or TCerritwy  may  provide  them,  and  in  order  to  embody  such  eaaotments 
into  patents  yon  an)  directed  to  oommimioate  any  such  lawa  to  this  office. 

Ssetion  6.  Shoald  ndverae  Dlatmonta  to  any  mine  appear  befoie  the  Bppl'OTal  of  the  sm^ey,  all  further 
proceedings  shall  be  sti^d  until  a  flnal  settlement  and  a^udlcation  are  had  in  the  courts  of  the  right  of 

Soaseadon  to  suoh  delm,  esqapt  where  the  parHes  agree  to  settlement,  or  a  portion  of  the  premises  is  not  in 
iepute,  when  apatentm^iBBne  as  in  qther  oases. 

Section  7  provides  lOr  suoh  oddltlonol  land  districts  as  may  be  neeeasoij. , 

Section  8,  fte  tha  right  of  w^. 

Section  9,  ftar  protectdon  of  riahts  to  the  nse  of  water  for  miuing,  ogrionltnral,  manufaoturii^.  or  other 
purpQsesi  mrtheri^tof  way  lor  the  oonetruction  of  ditches  ond  canals  ^  and  makea  parties  constructing 
Buofi  Wori  (afler  the  passage  of  IMsact,)  to  the  Injury  of  aotdei's,  liable  in  damoges. 

Secrion  ID.  Enmesteada  mi^,  prinr  to  the  paSBi^  of  this  act,  by  citizens  of  tiio  United  States,  or  persons 
who  have  de<dBi:ed  thehr  intention  to  become  dUzOTS,  bnt  on  wbloh  lands  no  valnable  mines  of  gold,  silver, 
cinnabar,  or  oqppET  have  been  dlBcoyored,  arepivteeted,  so  that  settlers  or  owners  of  suoh  homesteads  shall 
have  a  right  of  pre.emptiDn  thereto,  in  qoamti^  not  to  exceed  160 1  ,  —  '■-  ........ 

11  BldpnlateB  tha 
iporubns  aaare 

lie,  as  other  pnbUo  lands. 

In  order  to  enable  the  department  properlj  to  give  efflot  to  this  section  of  the  law,  yon  will  canso  your 
deputy  surveyors  to  describe  in  theu;  field  notes  of  snrveys,  in  addition  to  the  data  leciuired  to  be  noted  in 
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of  the  homestead  act  and  acts  aniiMnubviij  uuunri. 

.ion.ll  BldpnlateB  that  npon  the  soivey  of  Qio  lands  in  question  the  Socratsfj  of  tho/anteiior  m 

ipnrt  snch  porfloDS  as  ate  clearly  agrioultm'^,  andthereaftarBnl^eotaBuehagricnlturaltraotatopre-jii 
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tlio  ilrinteil  Msmnal  of  Snrverlnff  TnstmGtJODa,  on  paffea  17  aud  18,  tbo  affricTjltiu"fll  laails,  ami  reproaont  Llia 

-—..:--.--  —*'■-  ^--- — .:.-  ..■  "--^'-'tHrallaJlllB." 

J  on  filuimanls  to  pmceetl  nndei'  ttla  Btatnto,  and  thai 
it,  they' bold  tha  Bame  relationB  to  tlie  prootisos  tiiGy 


latheiigfi , , 

■       "■      ~      "    eonsitloriiig  iho  proniinont  points  of 


le  tigSt  el  oconpanoy  imd^ 
■cgoEw  proBonta  suen  Tlews 
:e.  aniTwill  ba  ibllDwod  by  !a 


)t  the  etetnte  raar'froni  tlmo  to  tola  Buggost 

V  tirv  ivduoatt^v.  yonr  obedient  serrajit, 

JOS.  S.  WILSON,  Commissionei 

U.  8.  ItKUBTEBS  .WK  EECBIVEBB  iKD  SunVBVOEe  GENEHjVr. 


SUPPLEMENTARY  INSTRUCTIONS. 

DEPAHTaEET  Of  THE  INTEIIIOI!,  GENEHSI,  LaSD  OfPICE,  Jline  a 

^K^^T1'mFE^ :  Tn  the  prcparatfou  of  forma  adaA>tod  to  the  purehaae  of  minerat  ini 
^  1S66,  it  IB  ibniid  nOGQBaaiy,  in  connoGtion  "nith  ommloj  of  Janiiary  14, 18^,  ^ 

Ist,  w^are  the  rales  of  minors  do  not  pennitgronndtobBOoeDpied,  Pioept  the  anrfiioe  of  tJia  Tdnor 

to  lOtM,  deal  v/Sh  a  ftoMoa,  the  prioa  of  |5  ia  to  bo  pcdd  fav  the  soraa :  if  the  area  exceeds  tha£  qnanlitf , 
110;  ifmorothontwoaorea,  eiBjiuidBoon. 

3d.  In  applications  foe  minerHl  claims  it  will  be  SEeMeuy,  where  a  claim  containE  less  ttiaa  one  acre,  th'^ 
the  ngteement  eipiiBSOil  shonld  bo  to  pay  t5  ftir  the  olalm. 

SiL^onldapaitf  apponTasan"adTorsa  alBimant,"aB  cDiltemplated  by  tha  6t!i  soQtion  of  the  act,  yon 
Vill  ro^nii'e  Bnch  pcirsoa  to  ehow  by  proof  the  dnini  or  intet'est  be  may  baieiu  the  mhiei  and  sbonld  the  seme 
bosaldsOietorytOTon,  alltBrtharprooBBdingBirtll  bostayadimtllaftnalsetUamentaudailjudloatlon  ahallbo 
had  In  the  ooorts.  Bat  in  case  the  ndTCraa  ohymant,  al^  pmceedlngs  hare  been  stayed,  shall  fall  to  insti- 
tale  aotioQ  in  the  oourta,  fSOtet  ponding  or  at  their  neit  enenlii^  ses^n,  with  a  Tieir  lo  the  B.ael  oiljnstmGut 
<if  the  elaims,  yon  will  ravceed  with  the  case  as  if  no  oljeotiona  had  been  tilad. 

4th;  Yon  wilL  enter  all  daims  under  the  act  in  Bspamte  fiuot-bookB  Itom  those  naed  for  agrianltnccd  lands, 
dlTidlng  the  hooie  into  t«wnehlps  and  rangeB,  nllovdng  aboat  eiebtvmee  to  each  Miroehip. 

For  ^a  preHent  yon  wiU  ose  tna  blank  fVmn  of  AtiBirai^  of  Land  Sola  and  Kc^tei' of  fieoeipfs  in  Fcpoii- 
Ine  rotuniB.  making  Bueh  Blight  alterolionB  in  the  headings  as  the  cases  may  demand.  ShonTd  it  be  fonnd 
advieidile  In  ijie  fhtnre  to  havo  apooial  abstracts,  tbrms  wlU  be  prepared  and  i^inted  and  a  supply  duly  Irane- 
mittad  to  yon. 

Ton  ndll  commenec  a  new  eerieB  of  numbcre  ndth  the  ceTliflcate!i~-br^iining  -nifb  ITo.  l-~and  continue 
the  eame  in  logrdar  onlor.  As  no  epedol  tue  Is  nroilded  for  in  the  Btiitule,;on  wiQ  be  allon-ed  one  percent, 
ooeh  on  amoont  of  pnrohBae-money,  as  hi  cash  aalas.  The  moneya  roeelTed  for  these  olalina  17111  bo  aooonntad 
foi'  in  the  rocoiTBr's  retornB  as  cash  recalled  fw  Bale  of  mineral  claims. 

Forms  of  applioatlona,  certl£catea.  and  reeeipls  are  being  priuled,  and  a  snpply  will  be  Bent  as  soon  as 
possible. 

I  also  append  an  alwtract  of  datiee  prescribed  in  hietroctionB  of  141h  Jannary.  ISOT. 
Very  rcapootfully,  ^^ 

EEC18TEK  AKD  liKCETVEli. 


Abstract  op  Duties. — Tlie  following  is  an  abstract  of  the  datiea  prescribed  in  mineral 
Instructions  of  Jantmiy  14,  IStiJ: 

Cluhant.— To  post  a  notice  on  the  cMm  givinc  intbrmotion  of  his  Intention  to  apply  fiir  apalent ;  to  Rte 
a  diaBnun  with  the  reriBler,  together  with  the  evidence  of  tha  rales  of  mtnei's  in  support  of  ilia  claim  and 
Its  extent.  After  the  ulagram  and  notice  h^iye  boen  posted  SO  days,  and  no  advcrBo  cfaim  hied,  the  claimant 
to  apply  f]  snireyor  ganeral  for  snrrey  of  the  claun,  deposit  the  amoimt  eetimated  by  the  surveyor  general 
to  COFOT  the  espenses  of  the  EUtvi^i^platOne,  and  noMoa  with  any  asalataiit  UnltJd  States  treasorer  or  ■ 
deele^Uxd  depositOTy  in  bror  of  tlie  tnlted  Btat«a  Tieaanrei,  to  be  pOBBBd  to  the  medit  of  the  fimd  created 
W  ''xadlvidnal  Depoaitaia  fin  Qia  Surveya  of  the  FaDllo  Jiouds/'  toMng  dnpUeale  oeitiioate  of  donoaU — 
olh^anowitbnu'i^ri^genatalitolwsauttotheaoneralLanduMoB,  sad  retolniDg  the  otherj  ana  when 
tha  BurreT  is  ^prored  and  dipgrnni  Oereot  ttwetherwith  the  surveyed?  ganeral'B  cecliflcate  as  to  Impoye- 
ments  and  ohaiBater  of  the  itin  exposed,  the  fflaluiBBt  to  pay  to  the  reeeirer  the  price  of  the  oMm. 

BBGiBTaa  AXo  BBCSTTBRr— To  Bxambie  t«etitiiODy  filed  oy  claimant  showhig  tlie  appUoabiJity  of  miners' 
rales  in  refEreaioe  to  the  aitent  of  the  claim,  which  tostimony  is  tfl  be  rednoed  to  writing  and  filed  with  the 
clMmwit'B  application  jn  tihe  regiBtei's  office ;  also  to  exanune  the  returns  of  BUirey  approved  by  the 
BDrreyor  sen^Gl  and  filed  by  the  cMmont. 

KecblvBo. — ToreoelTefrbmtheclelmant  the  piiGfl  of  the  claim  on  his  filing  with  the  register  and  rccelTer 
tlie  improTad  plat  and  aertifiBote  of  the  Borreydr  seneral  as  to  the  iHhie  of  the  improiements  and  chamoter 
of  vtnn  exposed,  baied  on  testimcmy  by  tno  nllatilo  witnesses. 

BmsscBB's  diagram  of  the  claim  nemg  flled  by  the  clBlmimtj  the  raster  shall  pnblish  a  aoUce  in  a  news, 
paper  nearest  to  ^e  ol^m,  naming  Gie  mine,  dalmant,  adjoinn^  olramants.  district,  and  county,  informing 
the  pnbllc  that  ^plication  baa  bemi  made  tOc  a  pat«nt.  The  legjsten  will  post  the  notloe  In  his  offioe  for  90 
d^s,  Mid  on  the  publlshei''s  presenllng  his  aooount  to  the  yegsUrt  Immediately  on  the  expiration  of  the  90 
d^s,  be  will  transmit  it  to  the  Bnrveyorgener^;  and  on  the  receipt  &om  the  claimants  of  the  surveyor 
g^raJ'B  oeridflcale  of  the  imprOFemenlB  on  the  doim,  together  with  plat  and  other  eyldancaB  of  the  shttct 
^iproved,  also  the  receiver'a  raoolpt  for  the  payment  for  tho  claim,  the  reglstor  will  transmit  some,  Wlw 
raoof,  tndoFSOd  by  renter  and  recelrer  as  satislhctory,  to  the  Commissioner  of  the  Oonei'al  Land  Office 
»r  potent 

BcGVEYOB  ClBNmtAL'B  dnty  whan  no  ndyarse  cMm  is  filed,  proof  famished  that  the  diagram  and  notice 
liad  been  posted  fbr  90  days,  ond  on  receiring,  also,  ftom  the  register  tha  account  of  the  pabUshar  of  the 
notice :  The  surveyor  general,  when  appllad  to  by  the  claimant  tor  tho  sm'vey  of  his  claim,  BhoU  estimate 
the  expense  of  tho  Biu:v6y.  platting,  and  notiei^  and  when  a  cei-tifie»te  of  dCTOSitJe,filed  nitU  him  to  the 
claimant,  he  shell  order  the  surroj  b>  be  made,  and  transmitthecertidcateordeimt^^l^itasnd  Limil 
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Oflioa.  "WLeo  fte  rttena  of  snrrej  are  modo  to  the  emreyor  (-oneral's  offieo  lio  will  ojiproYo  tlia  aomo, 
hiitii  the  ncccHaiy  cYidGuee  tiicrcof  to  the  didimuiti  to  bo  fliod  l^  Mto  in  tho  rcgialcr  aaa  Tecflivor'a  ofiioa 
for  ojamjnation  uid  fimtl  premraUon  of  pateat-oni'tificato  bf  the  mglstsr  iOr  IransmiEslon  to  tlio  Commis- 
RioncF  of  tiiQ  QmiBTBl  Tjadd  Offloe.  Tbo  snrFOjor  geataei  iriU  Also  t^'arlenilt  retuma  of  the  airvey  to  the 
Commiesionac,  wiUi  tbe  ociionnt  of  the  BnrverDr  uidtiiat  of  Uie  pnUlahorB  of  the  uotioe,  fbr  (Ureot  ra^ont 
Aumtrnited  Slates  treiisnry  to  poTlioaionldQixl,  as  la  the  cue  of  pEvmenta  miiils  out  of  tlio  fouda  disnoaited 
undflr  tha  lOtli  aootioii  of  toe  aot  of  Congreas  approvod  Haj  30,  IBSS^  and  Joint  rcaoliL^n  of  Jnoe  1. 18S4. 

Legislation  IN  RBQASD  to  the  Mineral  Interests. — The  CoinmlsEioner  of  the  Gen- 
eral Land  Oi^ice,  in  hia  anminl  report  for  18G6,  gives  the  following  coodeneed  sammarj'  of 
the  legislation  by  CoDgreas  in  regard  to  the  mineral  interests : 

The  mlnem!  inlcrestB  iii  tlio  pnblio  lands  havo  boon  tto  a^iyl^c^  of  legislntion  during  b  period  of  81  yeara. 
Tko  oi'dinanoa'of  aoth  of  Mav,  ITes,  rosorred  one-tlilrd  imi-t  of  oil  eoKl,  silver,  lead,  and  copper  mines ;  tlo 
net  of  3d  of  Moreh,  leer,  dealt  with  lead  minea ;  tbo  'OnaoCment  of  3d  of  Marob,  183,  antbomed  their  enle 
in  Miaaonri;  l]ieji»-emptloa  act  of  4tli  of  Seutemlwis  1S41,  ezeloded  ft'om  lie  praTietoua  tnown  aallnes  or 
ininaa ;  the  not  or  JuIt  1, 186*,  reqiilcos  coal  bnds  wiiioli,  aa  mtaaa,  aro  eiolnded  bom  the  pre-emption  of 
1841.  to  ba  ofteed  etJEO  inininnmi,  nmUng  them  pre-amptiblo  at  tbat  rata. 

In  tbo  oBBo  of  tho  iJnitecI  Stoto  m.  Geti,  3  Howaid,  lS45,  It  vas  h^il  tbat  it  •ms  not  IntODdnd  to  autiloct 
lead  miuee  to  ordinary  aalo  or  pTO-omptdOD  in  certaia  diatriota  oreatM  b^  oct  of  SGtb  of  June,  1B34, 

In  Atfomer<?eceraI'e  opinion,  dntod  April  18, 1S46,  loapectiiis  mineii;!  lands  on  Is!o  Bojitl,  in  I/ske  Snne- 
rior,  it  was  ataWd  that  "aallnes,  gold,  silver,  letid,  and  ec^por  mliiea  "  mere  I'oaorved  to  "fntuie  disposal  of 

The  net  of  Jol;  U,  1S46.  reonired  tbo  lead  mines  in  Illinois.  Aransas,  MIssemi.  and  Iowa  la  be  olSsred, 
Interdiotlns  pre-emption  nutU  after  oflbrlne,  and  tlien  at  a,  minimum  of  tS  SOoer  acre,  but  if  uot  takOD  at 
private  on^  ivlthin  aroar  of  tbo  pul^lie  aalo,  tobaaul^jeot  toaolQaaotb^Ian^. 

The  act  of  let  of  Uuwh,  184T,  m  croBtmg  tbo  Lake  Supeilor  disMct  and  direclli^  geolt^al  smroy, 
nntiiadEee  the  sale  of  lauds  eonlaiMog  "ooppei,  lead,  or  other  valnabbi  oree."  with  K  per  aorominimDin. 

The  oot  of  3d  of  Mareb,  IB4T^  fbr  orva^talng  tbo  Chippewa  dlskrlet,  "WlaoDnaln,  ojid  oleb  antbonzln^ 
geolni^Dal  aanes,  awarde  the  priVileEp  of  pmebase,  at  t5  per  acre,  to  occupants  at  the  date  of  the  law,  tho 
Euperrialon  of  nmies,  by  act  of  3d  of  Moicn,  1B«9,  havmB'bBBn  liansferrcd  to  the  Seoietair  of  the  Intraior. 

In  opinion  of  asth  of  AngoBt  1830,  the  Attorney  General  hold  tbat  lands  contajning  "i -_i-p> 

aiunoEUio  "mineral lands"  i-ofbiTed  to  in  tho  Sd  seolion  of  said  aot  of  Istof  Maroh,  1847. 

By  fho  law  of  SBth.of  September,  1850,  mineral  traots  In  Lake  Suporior 
disMsed  of  OS  olbcT'nnbUo  lands. 

The  aot  of  September  37, 1850,  creaUng  the  ofBoe  of  surveyor  general  of  Oregon  nod  making  donatlous, 
esolndea  "mlnraal  londe"  or  reseiTed  aallnea.    By  the  troatV  of  1851  with  Pom,  PomvIanB  am  nllowodto 
irorkfiiigoldlnCalilbndai;  tho  tbiid  aootion  of  act  MajxibS,  18S3,  for  the  surveys  is  that  State  idlowii^ 
only  "township"  lines  to  be  extended  overlauds  mineral  or  onfit  for onltivationi  tho  alsth  section  eiooptiog 
minaral  traots  frompre-ianptdou. 

...      ..   .,_.    .s.   —-J_  egtnhUshing  tbo  offlcM  of  snrvejots  general  of  Now  Mexico,  Konsos,  and 

le  privileges  it  concedes  to  Individuals  "mineral  or  school  lands,  salines,  mUitaiy 


m  conoeming  mineral  luids  L. ,  ...^^^^ . □ ^--  — _— __ — .  --__.._. 

le  aot  of  Joij  1, 1861,  ibr  the  disposal  of  coal  land  and  town  pi'opmh',  allows  oool  lands  not  liable  under 

■     '"■  "  in  to  ordinary  private  ontiy  to  bo  taken  or  pifroraptM  at  ^   "'""'"" 
Jnij  4, 18B6.  giving  anthority  for  varying  antveya  In  TJev 

— _neeB  of  the  countiy,"  reserves  from  sale, ''in  all  eases,  lan^ 

qniok^ver,  orcoppe*." 

Xhe  last  and  moat  Importrait  arpremlon  of  the  pnUio  win  in  tltese  respeelB  la  Ibmid  in  the  aot  of  CoDgceas 
nppraved' July  96,  IBCG,  cA«>ter  OCLXn,  which  deokrea  that "  the  mineral  lands  of  the  public  domain,  both 
surveyed  and  imanrTeyed,  are  "to  be  free  and  open  to  oxpUffatfon  and  ooonpatlon  by  all  oiMEons  of  the 
TTnilcd  Slates,  and  those  deolaring  ^^  IntenUon  to  lisaome  dtiaeiis,  aal)jeot  to  snoh  regnlatiouE  as  may  ba 
preseribed  by  law,"  and  "anbject,  olao,  to  tbo  local  enstoms  or  rales  of  miners  in  the  several  mining  distfletB, 
eo  &r  aa  the  auoe  mt^  not  be  in  eonfltot  with  tiie  laws  of  the  United.  States." 


IMPOETAKCE  OF  A  NATIONAL  SCHOOL  OP  MINES. 

At  no  period  in  our  history  has  there  existed  a  greater  necessity  for  an  increase  in  the  pro- 
duction of  bullion  than  at  present.  The  ablest  intellects  of  the  country  have  been  for  some 
time  post  directed  to  the  subject  of  onr  financial  condition.  Already  numerous  schemes  have 
been  presented  to  Congress  for  the  maintenance  of  our  credit  at  borne  and  abroad,  and  vari- 
ous projects  having  in  view  a  reduction  of  the  burden  of  taxation  will  doubtless  be  discussed 
daring  the  present  session.  Considering  the  great  iuiportance  of  the  mining  interest  in  thig 
connection,  it  seems  singular  that  the  annual  decrease  in  our  product  of  bmlion  for  the  last 
few  years  has  tittracted  so  little  attention.  According  to  a  atnlemeilit  in  the  President's  mes- 
sage, "  the  production  of  precious  metals  in  the  United  Slates  from  1849  to  1857,  inclosive, 
amount  to  8579,000,000;  from  1858  to  1800,  inclusive,  W  8137,600,000 ;  and  from  1861 
to  1867,  inclusive,  to  8*57,500,000 — making  the  grand  aggregate  of  producls  since  1849, 
$1,774,000,000."  This  estimate  certainly  does  not  exceed  ftie  amount  actually  produced.* 
But  the  returns  of  the  principal  mining  States  and  Territories  will  show  that  for  several  years 
past  there  has  been  a  gradual  decline. 

Thus  California  prodnced  in  1853  its  high  as  857,330,030,  as  shown  by  the  manifest  of 
bnlliou  export  from  San  Frandsco.  The  actual  prodncUon  for  that  year  probably  exceeded 
1^60,000,000.  In  1865  the  yield  was  $30,986,530;  in  1866,  526,500,000;  and  in  1867,  as  esti- 
mated, 135,000,000.  Nevada,  a  silver-producing  State,  hits  increased  somewhat  during  the 
past  three  years,  hut  all  the  other  mining  States  and  Territories  have  fallen  off.     The  best 


at  $1,255,000,00 


lis  loiter  to  Uio  Secretaiy  of  tha  Treasury,  (p.  B.josdniateB  th< 


latolal  product 

o 
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autlioriiipscstjmate  Ite  yield  of  Moirtanaa.'jfoHows:  :8ti2.  $500,000;  1863,  $8,000,000;  1864, 
|i;i,O0O,000;  1865,  $14,500,000;  1806,116,500,000;  JSOT,  12,000,000.  The Diaximam  esti- 
mate for  Colorado  in  1863  wm  $9,000,000;  in  1864,  $6,000,000;  in  1865,  $4,500,000;  in 
1866,  less  tlian  $3,000,000 ;  and  the  probable  yield  for  1867  will  not  eiceed  $3,500,000.  The 
proauct  of  Idaho  for  1866  la  cBtimated  by  good  authorities  at  $8,000,000.  This  year  (1867) 
it  scarcely  exceeds  $6,000,000.  Arizona  now  prodnces  comparatively  notliing.  Notwith- 
Btandiug  these  discouragjne  facts,  so  far  ftom  any  diminution  in  die  source  of  snpply,  recent 
explorations  have  developed  tha  fact  that  our  great  mineral  belts  extendi  over  a  mnch  larger 
ai'ea  ^an  was  ever  before  supposed.  The  supply,  in  short,  is  inexhaustible.  As  jet  it  has 
scarcely  been  tappet!.  Why,  lien,  should  our  annual  product  be  on  the  decline?  Because, 
in  the  first  place  the  surface  diggings  very  soon  yield  their  maximum,  and  can  never  be 
relied  upon  as  a  pennanentsoaTce  of  supply;  audinCheiie$t,veiDor  quartz  mining  is  of  stow 
developmeDt,  and  requires  capital  and  skill. 

Assuming  our  total  yield  for  1867  to  be,  in  round  numbers,  $75,000,000,  and  the  averi^e 
loss  arising  from  imperfect  systems  of  reduction  to  be  25  per  cent.,  we  have  a  total  loss  on 
gold  and  silver  combined  of  $^5,000,000.  By  the  judicious  application  of  science  to  the  busi- 
ness of  raining:,  and  especially  to  the  treatment  of  the  ores,  at  least  $15,000,000  of  this  amount 
might  be  saved.  But  this  statement  of  loss  is  confined  to  ores  actually  taken  out  of  the 
ground  and  worked.  No  account  is  taken  of  the  vast  quantity  of  ore  cast  aside  as  too  poor 
to  justify  the  expense  of  working  under  the  present  costly  inethods,  or  of  the  innomerabia 
mineral  lodes  now  practically  valueless,  wbien,  in  any  country  possessing  flrst-class  mining 
schools,  wonld  be  ineshaustible  sources  of  wealth.  Hor  does  the  estimate  embrace  the 
immense  losses  to  nhich  miners  are  subject  from  the  erection  of  unsuitable  machinery  and 
from  ignorance  of  the  chemical  composition  of  the  ores  and  the  process  of  reduction  applica- 
ble to  each  class.  The  same  ores  are  worked  by  different  systems  in  mills  located  within  a 
stone's  throw  of  each  other,  and  yet  no  record  is  kept  of  the  depth  from  which  they  are  taken, 
what-the  yield  is  by  one  system  as  compared  with  another,  or  under  what  combination  of 
circumstances  the  best  results  are  obtained.  On  the  Comstock  lode  500  tons  of  ore,  it  is  said, 
are  worked  daily  with  tbe  aid  of  blue  vitriol  and  salt,  at  an  expense  for  these  two  articles 
alone  of  $118,800  per  annum.  Some  mills  use  double  as  much  onthe  same  kind  and  quantity 
of  oi-es  as  others.  Who  can  tell  the  result?  Both  cannot  bo  right,  and  yet  tbe  mino  and 
mill  owners  have  a  direct  pecuniary  inlere<9t  in  knowing  why  and  to  what  end  these  things 

With  all  (ho  experience  gained  in  the  treatment  of  silver  ores  since  the  discovery  of  the 
Comstock  lode,  there  are  still  many  important  questions  to  be  solved.  This  can  only  bo  done 
by  experiments  systematically  conducted,  and  by  repeated  and  careful  comparisons  of  prac- 
tical results.  Among  tbe  subjects  for  investigation,  and  the  questions  which  either  cannot 
be  or  have  not  been  determined  by  private  enterprise,  are  the  following,  submitted  by  the 
distinguished  metallurgist,  Mr.  Guide  Eustel : 


BTorea,  Is  neEeaBari'! 

Id  &  Curry  mill  Blone 

., —  ,..,-_ — , ,  -, , aomiiioBipfflided|35,GOOfl3iqiiioksilvBr. 

S.  great  pert  of  the  lou  in  quiokBilver  Is  dne  M  Outwuol  bine  vitrioL  The  queBUan  in,  whether  this  loss 
was  jusnfled  by  tbe  ffain  In  ^Iver,  and  to  what  extent  that  ffoln  I'eanlted  from  Hie  ohemloal  aoUon  of  the 
vitriol  on  Ghlptniretaf  There  ore  no  flEmea  to  solve  this  pniblem.  Talking  Hie  loweaUniato  of  900  tens  of 
Comstook  ore  worked  daSh  with  lSu>  aee  of  blue  vltiiol  and  ealt,  and  oompmlng  tbe  aansmnpMmi  of  these 
ohemicaJa  in  the  Qonld.  &.  Cvrn-  milla  wH^  the  total  fHmanmptlon  upon  that  ba^  Ear  a  jixa'H  tnanipuJiiljon 
of  3aOd^ltwanldbeeqiial£ilS0,DOOtenB,  workadataaeqienBeof  0>flrtllS,8(K)i))r  the  vitriol  and  salt 
alone.  Sow,  tt  Is  mcse  Ulan  probaUs  'Quit  a  caraM  invealdaiiaDa  of  the  ndjleat  wonld  leaolt  in  the  Bsving 
of  two-ljilrds  of  ihja  expenae.  Same  ndlla  nae  twloa  oa  mnea  vitriol  and  salt  as  othera  on  the  aame  li^id  of 
ore,  taken  from  the  same  depfiiB  and  someidmea  bom  Uio  anmo  mines.  Both  cannot  be  i^ht.  Tho  product 
-done  doea  not  determine  the  queBtJon.  Bipense  mmt  be  considered  j  bat  at  proseiit  Uiere  is  no  compoiiaon 
of  residta,  3uyr  ia  thara  any  vaj  of  arriving  at  l^e  &Gt3  fnaa  the  books  of  the  mills. 

3.  Whether  tho  addition  of  salt  ibrflie  tame  pnrpose  is  requiredt  Goidd&  Con';  expendcdlar  this  artiola 
alone.  In  isse,  flo,943.  Cocdadlctarr  views  are  enMrtalued  on  this  sutijeet.  but  Uiere  Is  no  exact  data  upon 
whlen  t«  det^nnlne  the  qneation  ao^afiiotorilj' 

3.  Whether  tho  iHra  ])an  decompoBoa  silver  eras  tOi  Itself,  n-ithont  qniekeilver;  and,  if  it  doea,  wimtkind 
of  saver  ores ! 

4.  Wdloh  process  of  araaleamation  fijr  silver  oifl  Is,  for  tbe  length  of  time  and  osponae,  moat  oconomiool- 
boirel  OF  pan  amalgamation?  and  vhat  la  the  loss  of  quicksilver  In  both  cases,  and  tbe  comparative  loss  la 

dine  which  of  tbe  vorious  methods  of  eitraolln 
aited  States  ts  the  beat,  and  whether  better  metl 

6.  'Wiiat  method  of  concentration  is  most  proper  and  economical  with  reference  to  dlfibrent  ores ;  what 
moohlnoB  are  best  i  what  Is  tho  oomparatiVB  e£6ciencj  of  difitrent  maohlaea  and  Inventlona  I  What  Is  the 
motlva  power  reqnlred,  and  tbe  wood  and  water  eonsomptlon  of  eoobf  In  Austria,  under  aDthorityand 
...,1.=  ..r.,—.,,.,  n[  tjie  goverDmODt.apfcial  attention  ia  given  to  the  aolutlou  of  nil  aach  qneatlooe  as  these ; 
flat,  In  Saxony.  The  beat  end  only  work  on  eonoentraMon  was  publiahed  m  Vienna ;  another 
re^mtlDn  nt  Freibei^.    Ko  Independent  work  of  Una  kind,  devotxld  speckdly  to  this  sub- 


ject, e^(s  in  tae  Eugtisli 

The  Hale  &  Norcross  mine,  one  of  the  best  managed  on  the  Comstock  lode,  had  a  lot  of 
15,639  tons  of  ore  worked  at  id  different  mills  during  a  portion  of  the  past  and  pr^ent  year, 
*he  assay  value  of  which,  according  to  their  books,  was  $465,190  in  gold ;  8832,942,  silver ; 

"Mr.  KilBtel  has  since  pubUaLed  at  San  Francisco  a  verj  able  and  elabor.ito  work  on  Couoentration. 
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lotal,  Si,aS8,i:t9;  amount  produced,  $397,157,  eoM;  $419,819,  silver ;  total,  omitting  frac- 
tions, $616,975;  loss,  S^'^l-lSS.  [Sae  Beotion  XVII,  table  No.  2,  p.  376.]  This  is  b  favor- 
able  examplo  of  the  work  done  oa  the  Comst«ck  lode.  Not  more  tiban  65  per  cent,  ja  saved 
on  an  average  of  all  the  ores  worked.  The  returns  indicate  a  jield  this  year  of  at  least 
§17,000,000.  A  loss  of  35  per  cent,  woald  be  59,353.846.  This  ia  remarkable  on  a  single 
lodft.  No  nation  on  earth  can  famish  sacb  au  example  of  extravagance.  Tbe  percentage 
of  loss  on  gold  throughout  the  PadSc  States  and  TeiTilories  is  not  so  great  as  on  silver,  but 
it  is  quite  snfficient  to  merit  the  most  serious  consideration. 

The  experts  engaged  in  our  mines  are  nearly  all  foreigners ;  we  send  our  young  men  to  the 
Echools  of  Pieitierg,  Berlin,  Paris,  Scbemnitz,  and  elsewhere  in  Europe,  to  learn  that  which 
they  could  much  better  learn  at  home,  if  we  had  iuetitntions  equally  thorough  and  compre- 
hensive. And  why  should  we  not  have  such  institutions  ?  Our  mineral  resources  are  of  far 
greater  magnitude  and  value  tbau  those  of  any  other  country.  Are  me,  a  progressive  people 
in  all  other  respects,  to  lack  in  this  1  Whilst  we  are  losing  35  per  cent,  of  the  product  of  our 
richest  mineral  lode  by  inefficient  systems  of  working,  the  entire  loss  In  amalgamation,  accord- 
ing to  Inspector  Winkler,  in  Ibe  treatment  of  the  Freiberg  ores— which  are  far  poorer  and 
more  rebellious  than  those  of  the  Comstook— ranges  from  five  to  nine  per  cent.  Allowing 
for  the  difference  in  tbe  cost  of  labor  and  material,  and  for  the  higher  rates  of  interest  on 
capital  in  our  country,  this  shows  o  remarkable  contrast  between  the  results  of  mladirected 
energy  and  the  judicious  application  of  science  to  the  practical  details  of  mining  and  metal- 
lurgy, 

Mr,  Eossiter  W.  Raymond,'  editor  of  the  American  Journal  of  Mining,  says; 

oognlas  tho  fSct  that  raanr  i3i]T>ga  mast  be  ilono  hj  tha  goremment  n-hieb  wonld  otherwiao  not 

.i._4. 4.U.  ;_4. — 4„_f  _j,,_.^_„  mdaHtrj,  aQd  oommerco  in  OTraj  port  of  a  nation  ore  of  vital 

'^ -lorotion  ia  SDob  mattm^  is  better  than  bllncl  adhareuoe  to  anj 

lio  lino  between  jndlfdons  and  ii^diDlous  legislation  in  them 

iuui  to  bo  wise.    There  Is  no  graierBl  stimilanl  which  Ban  be 

appUediOVOTjeasemiut  be  Indgcdnpoiifts  own  mcrlUi  and  fall  and  tborongbdlsaDBaioa  moat  give  tbo  answer 
to  two  all-important  qoBStiona :  Srat,  isiho  proposed  end  ouowhloli  oonceriis  tho  whole  nation,  or  onlf  a  part 
otit)  ondseeoiid.GanlliBbanaatdeeireabBobtamadaBwell.oEatoll.brlooalleeialatlDnorJndlviaiifllenJei'- 

Mining  and  agrioulturo  Hro  the  two  prodncttvo  ladnatries  upon  wWoh  tlio  wealth  of  the  world  la  based. 
Strictly  apeoMng  sgricoltiEro  ia  tbo  most  important,  ainoo  without  it  men  could  not  exist  i  jet  mining  ie  almost 
m  esscntiiil,  eiuoe  without  it  there  cuiilil  bo  no  clrillxotion,  and  men  would  oid;  exist  as  eavogea.  There  ia 
tl)la  differoneo  bolwoen  tlio  two,  that  tbe  products  of  milling  ore.  In  general,  fai'  more  imporiahablc,  oud,  In 
piTjportion  to  titeh' first  cost,  of  greater,  beoanaeof  more  iirolonged,  uao  to  mankind.  Alter  oentnrles  of  tlll- 
iDgthe  Boil,  man  have  no  mare  to  cat  tbon  at  first,  and  bod  oropa  bring  ibmlne  and  (Uatreaa.  Tbo  boneflta 
of  miuiug,  on  the  other  ]um<],  are  cumulative  and  pcriictuoL  Who  can  estimate  tho  blGsaiues  difihaed  ,b;  a. 
ton  of  iron,  mined,  amolted,  oeat  or  uTOBKht  into  ftiraa  of  bcautj  and  uaoDiluess,  mrrlng  tor  geueraaonB 
tho  needs  of  men,  and  ropoatedlr  rcfijrgod.  and  reappearing,  na  by  a  matoriRl  moteoipSTehiiBis  tg  enter  npoa 
new  periods  of  bonoflcenoat  Horoilltflcultstlllis  itto  measure  tbe  Itumrtonoo  of  iolituiitl^Ter,  the  pni- 
duct&in  of  whish,  aside  Awn  tlicu'  inlrutaio  raluo  and  their  Rpplieatlaii  in  tbo  uia.  Is  ao  eabtlr  ooanaoted 
witli  tlie  pToflj^uest  problems  of  commorco  and  political  econum;.  FltilDSophcn  tell  us  that  If  wo  proQuoo 
ond  maanfoeture  largoly,  it  ia  no  matter  whether  we  liare  plenty  of  moitej  or  not ;  monef  is  nothing  bofe  a 

nominnilT  ra . „  . 

rieuce  ten  a  difCEnut  stoiy.    They  abow  us 

tflin  relation  to  the  world  a  amount  of  bu^i,<.dei  uu^  ».uxij,  u<  aj.iii>  <*■  uu  v>,u^^x.^±a,^^^,t  i^^uu.,  uoium,  «. 
l>DpBr  money,  the  aupply  of  tJio  precious  metals  Is  of  vital  importance  to  nit  oommerelol  nations.  Tliia  ec ._ 
Tictlon  Is  fLo  s^aeo  of  Ilio  unlvoraal  prlneiplo  of  law  that  tbo  mineral  resources  of  a  oonntry,  eapedaUy  it« 
mines  of  gold  and  siirer,  are  tJie  proporty  of  tlie  wholo  country — ropreaentod  in  some  states  by  tho  crown, 
aud  iu  others  by  the  general  Ktverumcut.  Wa  liuro  no  fanlb  to  ilud  with  tbo  Aincricau  doctrine  ou  that  tub- 
jeot,  wUeh  tbrowe  open  to  inulridual  Gnterprise  these  aonrces  of  natloiLal  wealth,  biit  it  is  o  qnosUon  whotbor 
individnals  should  be  allowed  to  iiuu.  t>y  ignorant  end  wasteful  manngoment,  the  endowment  which  natoro  . 
has  estobliabed  tOr  sncceedlag  ages  as  well  aa  the  pt'oseat.  ned  of  wbicn,  Ihu  ccitsin  sense,  we  are  the  tiustoes 
for  liosteiity.    It  ia  by  no  moons  Indifitarent  to  oa  all,  whetbor  the  mbiea  of  the 'Weet  are  aMlM^.and  — 


tredlt,  barter,  and 


nomieaity  worked  or  not,  whether  CI.DUO.OIXI  of  ailYer  a  year  ore  hMt,  ncror  to  be  lecovcrod,  by  tlie  methods 
of  trcatu^  tho  oms  of  tlie  Comstock  lode,  whether  Hvo  dollars  ore  wasted  hir  every  dollar  cxtraoted  trom 
tbe  snlphuiets  of  Cohnado.  Tbese  loasoa  are  ao  much  robbery  of  our  cbihlron ;  and  it  ia  eminently  it'ithiu 
tho  prorineo  of  tho  giwemmcut  to  ]>rcseiTe  tbo  mineral  roaourcea  of  the  countrv,  just  aa  it  will  be  Impera- 
tively oalled  upon,  telbro  many  yeare  have  passed,  to  prevont  tho  dostruetlon  of  Ita  timber.  StatiBtles  tiiow 
that,  fbr  aeveral  years,  ouriinidnction  of  gold  and  silver  has  boon  doolluing.  There  la  noEreatoanBOlbr 
~  Is  not  alone.    The  years  of  greatest  prodnotion  wore  (hoao  iu  whioli  Bapcrfielardepo  " 


„  ..^,  .^„ J Q^^. p „ wore  (hoao  i..  , ^ — p — , 

mdo  metluxl^  and  slncij  that  Ume  tho  bnelncss  of  mlnhig  bos  frown  more  difilcnlt  and  oipen- 
,  ituiuftlienumberof  miners  bo^giown  smaller.  It  la  not  tbo  dlminlsLod  prodnotion,  but  the  inereaaeil 
lo,  which  Is  alarming.  All  tbo  iumcatians  are  that  iudiviiloal  mine  owners  will  not,  or  cannot,  refimn 
eviL    ThoylackthenecEseeTykoowledgo,  and  tliomcons  of  obtaining  It.    In  volnonr  young  men  crowd 


It  echools  of  Parts,  Troibcrg,  niid  Beiiln.    Tbey  need  years  of  Instmotion  bore  to  make  th(rir 

opcan  ednoatlon  avoilablo ;  Ibr  those  branehca  of  metollargy  which  are  most  widely  piadleed  in  Uils 


a  spedal  reason  why  this  intbrmntion  ^oohl  bo  ontlDanlly  giron.    Tbo  tmUcuKles  niul  hi.terests  of 

ve  It  in  the  Affriot. 

lo  ohjeetion,  except  one. 


hing  iiuart^hi  Vermont  and  the  man  who  la  omslring  qnarta  in  Oali- 

lenb'orartliesiobimgoDf  tbeiroxperienoeeandtboinstraetionaftlielr 

of  tbo  land  need  inch  an  institution  mncli  less,  yet  tlioy  have  It  in  the  Asrbjnltnral 


^^oroan.    To' a  Bujean  of  Mining,  under  oompetont  dircetlon,  thcrolsnoroaaouabia  ohJcotioD,  except 
An  efficient  Bureau  of  Muling  is  an  Imposiubilily.    In  tlie  first  iilscc,  its  loontion  at  washlnston  w 
defeat  iteol^eoti  and  its  location  away  il™n  ■Washington  wonld  deprive  it  of  the  distinottve  oharootOT  — 
depondenOo  of  a  boreao,  and  leave  it  without  any  ludividuality  or  vigor  ut  all.    In  the  second  place,  a 

»  Eecontlj  appointed  apcoial  commissioner  tor  the  collection  of  mining  ststiatlcs,  vice  J.  Eoss  Erowu*,  ^ 
appoli^cd  minister  to  Cluna.  I  L 
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.    Tho  only  n-i 


tallim  JHst  irhero  ho  13,  and  never  grow  ony  more.    Tho  only  n-oy  to  soenro  tltality  and  progrosB  in  bucI 
establislimci^  IB  to  dmiso  It  n  adiool.    Only  a  eohool  cbh  bo  la  cooslmit  commnxilciitbn  wllji  practical  a 
People  Tvlll  not  apontajieoiiflly  iviito  to  a  mere  bmeaii,  Irat  tUe  gradnates  of  a  school  keep  np  rehitiona  t 
th^  fonner  comrades  and  IcaOherg  as  king  bb  they  lire. 
If,  Hion,  the  eoromment  ia  to  apreoil  among  the  people  Hiat  naoaaaary  information  f-  "■ '-'— 


ling  and  motalhirgy,  the  Blow  aoqniBhion  of  ichloli  ia  coating  na  so  many  millions  orery  yi 
■^ras^g  oar  rcsoarces  wr  the  ycara  to  como,  thoro  is  no  better  "way  than  to  o&liibliEh  saeh  a  school  as  Sen- 
ator Stewart  propoaos,  anitinakoit,  ae  itonghttobe,  tlie  foremost  in  tho -world. 

The  Seci'etary  of  tho  Treasury  deems  the  establishment  of  a  national  mining  school  a 
msitte!'  of  sulfieient  inipoTtanc«togiveit  favorable  notice  iu  hie  recent  report.  After  detailed 
raference  W  the  labors  of  the  specia!  commissioner  be  sajs  : 

Uoilcr  the  most  ilivorablo  oirenmBtances.  euoh  a  drain  upon  oiir  reaonroaa  as  that  to  whioh  attention  is 
now  oallod  would  appear  to  dcmaiul  Uie  aonons  oonddcraiioa  of  gorenuneat.  The  epocial  aRnmisaionor 
recommeiidB,  as  tlio  on^  poeatble  comcdr,  tlio  SBtaldititniient  at  mme  central  point  ireM  of  tbe  Bookj  moun- 
tains of  a  national  nuning  achool,  orgaiQied  upon  couipretienglTe  principlea^  uiakigous  iu.  Ita  general  deeigu 
fflid  scopo  to  tJio  creat  mining  aohoola  of  Suropo.  Jij  iba  ooncsitraliDn  of  acionlifio  «£pGrienoo  upon  , 
tliB  iirocc«ec8  of  ruling  and  mBtannrsy,  and  tho  analytical  and  working  tests  that  codd  be  applied  to 
tbo  [Uffix'ont  oToa;  wbero  iiidiTidnel  euterprlse  hoa  >o  long  and  so  alBnally  fhilBd,  It  is  bdlered  tho  resulta 
wonld  be  beneficlaL  Without  aasnming  to  suggoat  by  what  moans  tMe  oMeot  coiild  be  best  aocomplishod, 
tho  Secretary  doams  it  dno  to  tho  enl«rprlslug  pioneers  of  the  west,  who  Bine  opened  un  a  Taat  empire  to 
acttlemont  and  civDizaHon,  that  their  wlsliea,  aa  TOpreaonted  fay  ihe  oonnnii^nBr,  ahonld  meet  with  tho 
most  fororablo  conelderotlou.  'Whatoroi'  oan  ba  dimo  to  promote  thebf  irelfiire  wIH  be  a  national  benefit, 
and  none  tvill  ques^m  tbat  the  leudcucy  of  scientiflo  bisUtutlona  la  to  strengthen  the  bonds  of  interest  and 
Bjmpathy  botweon  a  people  soparoted  1^  a  dlrorsity  of  purauila  and  tho  eironmslaneefi  of  their  geogiaphioai 
poElUon. 

Differences  of  opinion,  may  exist  as  to  tho  means  proposed,  but  it  cannot  be  denied  that 
the  Secretary's  views  on  the  aabject  are  just"  and  liberal,  and  merit  the  favorable  considera- 
tion of  Congress. 

A  policy  is  presented,  in  the  bill  recently  introduced  by  Mr.  Stewart  of  Nevada,  which 
it  is  estimated  will  increase  the  auuual  bullion  product  to  more  than  ^00,000,000 
within  a  few  years.  Now  is  the  time  for  intelligent  action  on  the  subject.  The  Pacific 
railroad  ia  opening  up  direct  and  easy  communication  with  the  great  interior  of  the  conti- 
nent. Our  mineral  resources  are  practically  without  limit.  More  than  nine-tenths  of  the 
discovered  and  proved  to  be  valuable  are  now  lying  dormant.  The  question  is,  will 
.  __jm]ent  lend  its  aid  to  their  development,  or  be  content  to  ignore  this  great  intorest  t 
io  far,  iudividnol  energy  has  failed  to  accomplish  tbe  objects  contemplated  iu  Mr.  Stewart's 
bill.  Possibly  ttie  miners  may  be  more  success  fulhei-eafler  than  they  have  been  for  tbe  past 
two  or  three  years ;  but  the  history  of  mining  in  other  countries  does  not  sustain  that  hope 
with  reference  to  a  more  profitable  treatment  of  the  ores,  or  to  tbe  development  of  mineral 
lodes ,now  unprodnctive,  or,  indeed,'to  any  of  the  objects  designed  to  he  accomplished  by 
the  establisbment  of  a  national  school  of  mines.  It  is  clear,  then,  that  unless  some  action  is 
taken  on  the  subject  by  our  government,  past  experience  does  not  warrant  us  in  expecting 
an  increase  of  the  bullion  product  in  the  future. 

Mr.  Louis  A.  Gamett,  formerly  meller  and  refiner  in  the  United  Stales  branch  mint,  and 
at  [iresent  manager  of  lie  San  Franwseo  Assaying  and  Eefining  Works,  says,  in  a  printed 
letter  to  the  Secretary  of  the  Treasury,  that  it  costs  in  labor  alone  $1  60  fi>r  every  dollar  pro- 
duced from  our  mines.  He  bases  this  estimate  upon  a  population  of  100,000  men  engaged 
directly  in  mining,  at  the  minimum  wages  of  |3  per  day  for  WO  days,  and  upon  a  product 
of  $50,000,000.'  A  mining  populatioa  ot  50,000,  engaged  iu  actual  labor  in  the  mines  at  $4 
per  day  for  250  days,  would  probably  be  nearer  the  lacts.  This  mould  give  a  result  of 
850,000,000  as  the  cost  for  labor  alone.  Add  for  current  expenses  of  management,  wear  and 
tear  of  machinery,  materia!,  &e.,  835,000,000,  and  you  have  a  total  cost,  without  calculating 
interest  on  capital,  of  875,000,000  to  produce  $75,000,000,  the  maximum  estimate  for  this 
year ;  in  other  words,  it  costs  a  dollar  to  produce  a  dollar.  "  Upon  what  principle  of  politi- 
cal economy,"  says  Mr.  Gamett,  "a  tax  upon  the  mining  interest  can  be  justified  I  confess 
I  am  unable  to  discover.  It  practically  amounts  to  taxing  a  man  for  the  privilege  of  work- 
ing at  bis  own  expense  for  the  public  benefit."  1i  the  miners  arc  taxed  at  all,  it  would  be 
good  policy  to  apply  the  tax  in  such  a  way  as  to  increase  the  product  of  bnllion ;  still  better, 
to  taXe  the  tas  off  altogether,  and  make  a  direct  and  liberal  appropriation  to  carry  out  the 
object  of  Mr.  Stewart's  bill. 

While  many  atlaob  ^reat  value  to  a  national  school  of  mines,  there  are  some  who  cannot 
see  why  government  might  not  aa  well  establish  a  school  of  agiicultnre,  or  a  school  of  com- 
merce, era  school  of  commercial  navigation.  In  answer  to  this,  it  may  be  said  that  there  is 
a  bureau  in  tbe  Treasury  Department  specially  designed  to  promote  the  interests  of  com- 
merce and  navigation.  The  Coast  Survey,  the  Light-bouse  Board,  the  Consular  System, 
the  Board  of  Steam  Boiler  Inspectors,  are  all  carried  on  at  government  expense  for  the  ben- 
efit of  commerce  and  navigation.  Tbe  Bureau  of  Statistics  ia  an  important  aid  to  commerce 
and  uavigatioii.  Surely  these  great  interests  have  no  cause  to  compiain.  What  has  gov- 
ernment done,  on  any  scale  commensurate  with  these  expensive  branches  of  tbe  public 
service,  to  promote  the  interest  of  mining  1  Congress  has  already  establiabed  aDepartment 
of  Agiioaltare,  and  provided  by  donations  of  land  for  "  schools  of  agriculture  and  the 
mecbanic  arlg."  But  no  mining  school  has  been  established  by  any  of  the  States  or  Terri- 
tories under  the  act  of  1863.     California  is  about  lo  establish  a  Stale  university,  in  which 
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there  will  probably  be  a  department  for  instruction  in  minings,  os  iik  aomo  of  the  colleges  of 
the  east,  with  which  this  donation  hue  been  consolidated.  Somd.hing.  M  course,  will  be 
gained  by  such  elementacj  inBtruction,  but  these  miscellaneons  inslitutions  can  never  prove 
a  subBtituljj  for  a  great  central  mining  school,  devoted  exclusively  to  raining.  As  for  com- 
merce, it  will  tttte  ctae  of  itaelf,  with  all  other  schools  for  the  promotion  of  industiy  and  the 
products  of  the  earth  to  sustain  it. 

Senator  Stewart,  in  his  able  and  elaborate  speech  of  January  16,  1868,  says : 

Our  mines  bio  the  heritage  of  the  wliole  nation,  Ixinght  auil  retained  at  tho  eipenee  of  common  blooil  auil 
trGiLsure.  The  na^on  is  int^raBted  ia  making  tham  available  fbi^  gi'eat  and  beuDfidal  parwscB.  A  debt  of 
ei'otltade  is  dne  to  the  pioneer  trbo  Ims  dieeovored  tlio  hidden  nealllt  of  that  rooentl;  oaknoirn  region  of 
tha  Soobr  and  Slmm  Herada  mDimtalna.  It  Is  but  Just  that  tlw  mines  ehonld  bo  free  to  him.  Ho  moat  bo 
rewarded  Itir  hia  liaha  aai.  HOOrlfoeB  of  others  will  eeoBe  to  exulore,  and  dlBDoveriee  of  the  tsraetona  metels 
trill  tennlnate.  .BntltlsvRiidallem  to  I'sgiilre  men  lo  loam  Ihs  art  of  mining,  not  onlvatlhEi  aniirillaoof 
their  own  labor  ajid  time,  lint  at  the  ozpense  of  miUionB  of  dollars  In  waeto  ol  the  HcQeBt  orea,  wbile  the 
esi^ciienco  of  mankind  is  of  record  ana  could  be  made  available  to  all  b;  mnona  of  a  cominon  o^ntro  of 
mining  Intelligenc^and  loatmetlon.  ****** 

There  ia  anothoi  important  argument  in  fkror  of  the  dOFolopment  of  onr  mines.  The  region  of  comjlry 
in  ivhloh  the;  mo  situated  la  fhc  removed  from  mnrketi  and  the  ogilcultnral  rosonrces  of  thomsctvoa  are 
ioBEffleient  to  indnoo  aettlementa  and  the  devdopmout  or  tlie  fertile  vallejs  and  oralilo  lands  wbioh  we  find 
itBFSpersed  among  iJio  moantains  and  dOEOrtB.  The  mines  JiirRlsh  a  I'eadj  market,  enhance  the  value  t^ 
10  lands,  boild  up  ectrlcultmiil  communities,  indnee  the  conali-iiatiou.  of  raUroRdB  and  obhoi  internal 
improvements,  eanSB  -ffia  orocHon  of  mannlhotorlBa,  aehool-houeea,  and  ohnrclios,  and  attroet  all  the  advan- 
tages of  mvilized  Boiuctf .  It  la  bi^d;  important  that  theao  monntmn  vbIdtb  ahoald  !»  inhabited.  Tbej- 
SI'S  more  bealtUAil  and  nrlgoraldnE  for  the  bqUtatlons  of  men  than  anv  other  portions  of  lAe  IMted  Statea. 
There  dvllisatloQ  and  ft™  Instltutiona  wSl  prosper.  WewanttJiB  Paclfloandthe  Athintia  united  by  a 
continoooB  line  of  population  aa  well  aa  by  mi&oads  and  other  artifleinl  ohannelB  of  eommnnioatlon. 

It  ia  miEatl)  tot  me  Pacific  slope,  with  Its  cenlnl  climate,  aobouadcd  resouroes,  and  vast  eommerdal 

advantagea,  soon  to  bo  inhabited  br  many  millions  of  men,  to  bo '-'  *■ —  "■-  '"—"-  ^^-^.—■<-~.^~ 

of  miles  of  uninhabited  oonntiy.    ThepioapcFltyef  tbo  mining  i 
setlJement  of  the  Intdvaning  space  ana  secure  its  development. 

The  follovring  extracts  from  varions  eminent  authorities  are  cited  in  support  of  the  pro- 
posed national  school  of  mines : 

It  is  with  indeaeribabls  regret  that  I  have  seen  the  youth  of  the  United  States  migrating  to  fbi'Sign  ooui- 
tiiee,  in  eider  to  acquire  t£p  hlgber  branches  of  erudition,  and  to  obtain  a  biowledge  of  the  sclencea. 
Alttongh  It  would  be  iniustlco  to  pronounce  tho  ceiiainty  of  tboir  military  maxima  not  congenial  with 
repubUoBalam^  it  moat  nevertheless  be  admitted  that  a  serioua  danger  ia  onconntarcd  by  scndii^  abont 
among  other  political  syslema  those  who  have  not  well  learned  the  value  of  tlielr  own.  (ficsideut  Wash, 
ington  to  Booert  Brooke,  esq.) 

Thia  apBeiaa  of  oatabBahmont  eontribntes  doHbiy  to  the  increase  of  improvement  by  stbnnlnting  to  enter- 
priso  and  experiment,. and  by  draning  to  a  common  eentto  tbe  I'caulta  everywlioro  of  ludlvidoiil  sliill  and 
obsernitlon,  and  sproadiag  them  thonee  over  tho  whole  nation.    Espcrloneo  aoeordingl^  has  ahown  that 

ibsfTvo  tiat  nnilor  every  zone  Uio  oultiTatlon  of  science  and  art  eatabliahes  a  eerlain 

)t[naUty  among  men,  and  oMltaratos,  far  a  tbno  at  toast,  all  those  petty  paaaiona  of  which  tho  oSbots  are  so 
pi'ojudioial  to  soeiol  happiness.    (Boron  Hnmbtddt.) 

SatUed  by  Uio  liord  labor  of  hninon  bands,  iboy  jHia  jstrtona  of  tho  West]  aro  now  to  \>^  Battled  by  the 
labor-aavii^  arts,  by  macdunery,  b;  tbe  Bteam  engluB,  and  1^  lutH^mal  imiirovcmont^.  Hitherto  the  work  to 
be  done  w^  tbat  which  nothing  bnt  the  tough  duevs  oi  tliii  arm  of  man  eonld  aecompllab.  (Edwai-d 
f^verett'B  Orations  and  Speoehes,  yoL  L) 

Indusliial  entetprise  Is  everywhere  atlmnlatcd ;  tJio  notha  of  adventure  aro  opened  i  Hie  b 
prevents  the  older  aettlementa  ftmn  bi^ng  oveistocked,  and  gives  scope  for  an  nnlimited  d^ 
enei^.    Mncajion  ia  wanted  to  enllgjhteu  and  direct  these  active,  monng  powers.    WHl — * 

vigor  will  be  exerted  In  valm    Energy  alone  la  not  euoi^h}  it  must  be  turned  to  fesBihto  -_^-_._, ..,— . 

by  BOnnd  principles,    (ffidwatd  Bvemt'e  Onttiona,  vol.  £) 

The  Ws£oi7  <X  the  progreaa  of  tho  human  mind  ahowB  na  that,  fbr  want  of  a  dlftislon  of  adeniaflo  know-' 
ledga  among  practical  men,  great  evilB  haveraaulted,  botlito  science  andpracHce.    (Edward  flverett,  voL  10 

If  to  tbe  ingennity  of  the  Sew  World,  tho.  thorougbneas,  13ie  patience,  and  the  aolenoe  of  the  Old  eonld 
ba  added,  tor  ereotor  resuitB  nright  be  oipaetad  tlian  those  wo  now  attain.    [Kortii  Amerioan  Eeview.)' 

Private  estalilishmentB  are  d^etive  in  tbeir  conatitiiUon,  limited  in  tbeir  operation,  and  incnnable,  ftom 
their  y«y  nature,  of  developing  and  directing  and  lewai'dlng  tbe  Indlgonoua  talent  of  tbe  conntry.  They 
are  under  no  obligation  to  do  fha  aofentiflo  work  of  the  State,  or  to  promote  any  of  thoso  nntlonid  oiyeoia 
whiah  are  IntcnBted  to  tho  oivanized  inatitniions  of  other  lands.  (Sir  David  Brewster,  address  befoio  tbe 
BritiBli  ABBOciation.  Jnly  31, 1650.) 

It  Is  only  e^perienee,  aided  by  science,  that  ia  rapid  in  deyolopmont  and  certain  in  action.  (Lyon  Flay- 
feu>,C.B!;F.E.S.) 

Mining  BChoola  have  long  existed  in  T^raaco,  Eus^  Praaala,  Saxony,  Anstria,  Spain,  Sweden,  and  other 
coantries  even  ]fm  oonneoled  with  mining ;  and  th^  practical  yahie  ia  recognized  1^  tbe  fiiot  fiiBi  flie 
res^eotive  govomments  of  these  states  have  Ibmid  it  necessary  to  develop  atill  fartner  the  educational 
reaonrees  of  snoh  instdtntdona.  The  want  of  ^milar  eslablishments  in  this  countxy  has  long  been  f^t  tn 
minii^  disldcts,  end  bas  been  ezprc^ed  Iioth  In  Parliament  and  Inmfflnerfala  addreeaed  to  tha  government. 
In  tbe  report  of  tiie  committee  <d  tbeHonsoof  Lords,  (1B49,)  Ihe  committee  observed  that  "lunoDgfliose 
best  qualified  to  sneak  npon  this  point.  awBntappearstobafoltof&ollltiesforaequbingminingodneatlon, 
such  aa  provided  by  tbe  mining  sohoc^  and  eolle^  eataUishod  in  tho  principal  nuning  districts  of  the  con- 
tinent, appaieuUj  with  tho  most  benefloiol  effect."   (Pi-ospoctus  government  eebool  of  mines,  London, 

Looking  at  the  class  of  men  who,  in  this  kingdom,  are  intrcBted  with  the  dirBctien  of  coDieriaB  and  mines, 
we  find  them.  In  general,  obaraeterizad  by  a  remarkobla  degree  of  enci^  aad  intclbgence ;  and  yet  it  can. 
not  be  donied  that  independsntlj  of  the  loBSea  ontoiled  by  the  nnooilalnty  of  miueml  veins,  large  snms  are 
yearly  sqnandraed  on  al-jndgod,  and  aoioetiraea  even  obanrd  specnlotiona,  which  a  greater  amoont  of  expc- 
rienee  on  the  part  of  the  propose  would  havo  taoght  him  to  modily  or  abandon.  (Wrightman,  Geological 
Survey,  Grest^Brit^) 

It  is  conceded  to  agriddtnre  that  tbe  frnitaof  the  earth,  reprodaced  annually,  can  be  GtbaDlaled  by  -~ 
"'"licalion  of  acquired  knowledge,  connected  -^'■'^  ^--..'-i — i  i.^t-^i-^^  .,.^«.,  ,.  ^^.™^  ^s^^ji^^*^.i  ....... 

loiples  taught,  where  theory  and  practice  o: 


appUcalion  of  acquired  knewlodgo,  cennected  with  nroetlcal  tiding,  upon  a  form  eondnctod  njon  tbe 
principles  taught,  where  theory  ond  practice  ore  combmed.    But  it  is  dcuicd  to  mining,  a  pnrsnit  In  which 


jyGoogle 
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„_,  jDBcrop,  witli  the  production  of  irbloh  mon  tas  not  aaBlsteii,  Hud  ithorB  l..  ._ 
to  Bectae  tljo  productioii  at  hand  by  tho  most  oxpc^litions.  ecooomioiil,  and  enfe  i 


natnro  elTea  but  onB  crop,  witb  the  production  of  irbloh  mon  tas  not  aaslBtefl,  Hud  ithorB  ai; 
demonifea  Is  to  Beenre  tbe  prodnetlon  ot  Iiand  by  tho  most  oapeditiooB  ■"-" — ■-"'  — "'  — ' 
Bzpeiieiioo  ond  seianoa  funuEh.    iG-ieawy  Ydo.  TitJe«  to  Hiotng  Gloij 

The  arta  of  mimng  and  eadacif  mutaaU;  si^pOTt  and  muetrata  oaoh  othor.  As  the  eealoglat  is  indcbtod 
to  tho  lobon  KoA  obaarrBtlana  itf  the  minar  for  man;  important  facte  ntotiFe  U>  tho  formation  of  tbo  crust 
of  the  ear^i,  eo  tha  mfnar  must  iKXiBtHB  aome  degrea  of  geologbsBl  knoirledge  If  he  desires  to  ascertain  the 
uToaonce  of  oseM  minenilg  In  Bs  dlstriot,  snoh  as  onw,  pi^oos  stones,  rook  salt,  &o.  He  who  abondoaa 
Hio  Bhople  aod  eoireot  war  pohitoa  out  hj  getSogical  eipraience,  runs  the  risk  of  arophig  in  oonjcotnKt  and 
doubt,  oad  thja  is  of  partioiilur  iniportonce  .In  mnlng.  ftir  It  ia  nn  enterprlso  biiuiaiit  ami  fliU  of  piiMnlHe, 
and  at  tho  anmc  time  eipeoalvc,  andoflon  iunsorj.    p^fBaaorE.  C.  VonLoonhard,  UnivCrsitj  of  Hoidcl- 

Of  the  iiDportance  of  an  mcreased  prodact  of  the  precious  metals  there  can  be  no  question. 
The  ablest  political  eeoDomists  of  Europe  and  America  ave  ananimoiie  ujhiq  ihat  point. 

Mr,  Seward,  in  the  course  of  a  debate  in  the  Senate  shortly  after  Ibe  admission  of  Cali- 
fornia intfl  tbe  Union,  said : 

The  otijflots  of  tho  United  Statos  in  regard  to  the  irold  mines  in  Califiania  shouM  be,  in  tho  flrat  place,  to 
Tvfinir  tn  ttio  crmnral  pabllc  ose  of  the  people  of  the  United  States  thciargaat  poaalWo  neqnisitionof  nnttonal 
no^lj^disooTorod  fouutalua ;  and  secondly,  to  i-eadei'  the  mining  operations  conduciro  to 


the  best  and  siieediEtet  yossililo  ectttsmont  of  oar  Ynst  coiuitiieE  on  tbe  Paolfic 
ciercise  boimOleea  eoininordal,  social,  oail  poUtloal  infiuor "■ ■— ■• 

Mr,  Benton  was  "  deeidedij  of  tl 

1*>  make  a  revenue  ont  of  the  mines , _ 

getting  the  wealtli  ont  of  the  bowels  of  the  earth  itself." 

Sir  Arehibuld  Allison,  referring  to  lie  wonderful  effects  of  the  gold  discoveries  io  Califor- 
nia and.Anstraiis,  makes  use  of  this  emphatic  language: 

That  which  for  fire  and  twenty  yeara  Jiad  baon  wanUng— a,  emroaoy  commonsnnite  to  the  inoreoacd  nnm. 
bers  and  tranaactions  of  the  eivilizad  world— was  now  sappliod  by  the  bonoflceut  hand  of  natoi'e.  Tho  era 
of  a  contracted  cmrenoy,  and  oonseg^nent  low  prices  and  general  miseiy,  lutoiTuptcd  by  posaiiig  gleams  of 

Kispevity,  was  nt  nn  end.    I^oea  rapidly  rose ;  wages  adyancod  in  a  aimilar  proportion ;  oiporla  and 
polls  euormonsly  increased,  wMlo  ci^o  and  misery  as  rapidly  diminished. 

Mr.  Conness,  always  earnest  in  his  advocacj  of  great  m 
material  resources  of  the  Pacific  slope,  said,  in  the  course 
bill; 

I  will  not  undertake  to  e::tond  thla  debote  or  tbe  conaideration  of  thia  nnestion  by  entering  into  on  estl- 
mate  of  'what  tho  prodno^n  of  gold  ooats.  It  woold  be  mora  guessing  at  boat;  bat  1  undermke  to  any  that 
tliei^  Is  no  oommodlty  which  the  enterprise  and  commerce  of  oar  cuuntry  aad  of  Uie  woi'Id  renuu-o  so  maoh 
as  tbe  addition  to  onr  ciroolation  of  the  preclons  metals.  I  need  not  waste  a  word  in  stating  haw  it  lucltea 
the  tjode  and  commerce  of  tho  ooontiy,  and  of  the  whole  world. 

Mr.  Nje  sud,  in  tbe  course  of  tbe  same  debate : 

I  beg  the  Senate  to  bear  la  mind  tho  fact  that  eyvrj  additional  dollar  of  gold  and  eilf  er  that  we  prodaee 
lays  tho  foiindn.tiOB'  of  our  finandfll  structure  on  a  more  atolile  fijnndation.  Lot  it  bo  known  that  wo  can 
pi'cduee  gold  and  silver  to  make  our  erodit  always  secnre  and  siu'e.  that  the  interest  will  boiiald  In  the  pi'o- 
clous  metals,  and  our  credit  will  stand  as  high  if  not  lilgher  than  that  of  any  other  nation  ofuie  earth. 

The  importaoee  of  such  an  increase  to  the  United  Slates  has  been  forcibly  presented  by 

the  Committee  on  Poblic  Lands  of  the  House.    Mr.  Julian,  the  intelligent  chairman  of  that 

committee,  who  very  ably  supported  the  policy  of  grnntiDg  Ht>solale  titles  in  fee  to  the 

miners,  thongh  opposed  to  tbe  form  of  the  bill  reported  by  the  Senate  committee,  says,  in  a 

.    report  on  the  mineral  lands,  dated  June  5,  1866 : 

■  In  the  Jn^mBnt  of  the  eonunittee  there  is  very  great  need  of  an  tnereaao  in  tho  qnanttty  of  precious 
metoJa.  I'he  disproportion  of  cold  and  silver  to  other  yalnea,  and  to  our  coramorolal  wanta,  la  T017  romatk- 
aWe.  If  praetloahlo,  it  should  be  reduced.  The  property  of  the  United  States,  wiUiin  tho  last  ten  yeai'S, ' 
has  increased  ahont  i800,000,MO  per  year ;  and  thfs  increase  Is  esttmaf  ed  to  bo  mora  than  two  handred  tloies 
greater  tliau  tho  inoi'ease  of  coin  during  tho  aamo  period.  It  la  bellcvod  that  some  policy  which  will  aeoura 
to  tbo  goTenunent  a  fresh  and  liberal  Bupp^  of  the  pi'C^ns  metals  will  be  found  amtdutely  uecessaiy. 
Mr.  Eobert  J.  Walker,  the  distinguished  statesman  and  financier,  says,  in  a  recent  able 

All  the  benofita  of  skill  and  experience  derived  n'om  years  of  deration  te  hnalness  pnranit«.  are  lost 
tbrongli  flnetnations  m  the  oiUTency,  wWehna  aagaoity  or  skill  oan  anticipate.    "When  wo  rofleot  tiatofloh 


li  flnctnations  m  the  oiUTency,  which  no  ai^aoity  or  skill  oan  anticipate, 
is  but  a  part  of  the  great  community  of  stales,  united  by  ^es  of  com 
fl.  and  find  the  rest  of  the  world  BUBtamed  by  a  specie  onrrBncy.  which  Is 


ebongea.  and  find  the  rest  of  the  world  BUCTained  by  a  specie  onrrBncy.  which  Is  of  Hnltorm,  universal  uitoi^ 

— Aj^ — I  — 1 —  I, .m  ^g  ^^^  gpg  dealing  with  depi^dated  papei'  expect  to  compete  anccesafally  with 

n...»»w  1^  ..ni.i  ™.  ;h,  ....t^ni  ~iuivalont?    Ko  nation  has  ever  tried  thIa  experiment 

si- -■■        -"  ■  -   ■^       ■■ 

the  markats  of  t^e  viald.    It  ia  t^  that  It  may,  to  a  1 


if  EiceeBsfnl  competition,  and  eradnslly  drives  Its  prodndt! 
■■ '-  aoert^n  extent,  aofitfaH  amugB"~~  ^ "■  "~ 


itlon  has  ever  tried  Una  experiment 
he  world  Is  gold,  any  nation  deparling 
jd  eradnslly  drives  Its  prodnots  triaa 

— J, _„ ,  Bofiras  amugdlng  doaa  not  open  the 

aafe^-valve,  keep  out  ftirelgn  Imprata  tbr  a  tbae,  fliereby  annihilatmg  Ite  eiporiis;  Out  prices  soon  rise  at 
home  in  a  ratio  oorreepondSg  wlu  the  augniented  duties,  and,  the  cheek  becoming  Inefibetual,  Is  soueM  1« 
lie  remedied  by  BUgmenl«d  tarlB^  It  la  totally  impossible  for  a  nation  Uke  tbe  Uulied  Stales  to  ivithdraw 
tmm  the  business  operationa  of  tbe  noild,  and  it  Is  equally  impractloable  to  cany  on  successful  International 
'    1  the  money  of  the  eanntry  la  depredated  papei^. 


eioiianges 


December  3,  1867,  Mr.  Stewart,  United  States  senater  from  Nevada,  asked,  and  by  unani- 
mous consent  obtained,  leave  to  bring  in  the  followinK  bill,  which  was  read  twice  and 
ordered  to  be  printed;  Decembers,  1867,  referred  to  the  Committee  on  Miaea  and  Mining ; 
February  -JO,  1868,  reported  by  Mr.  Stewart,  with  amendments.  ..  . 

o 
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A  BILL  to  cstnblisli  a  luvtionol  ecliool  of  miaas. 

Be  il  enacted  by  the  ^nate  and  Some  qf  S^reaeataHves  q/  the  JTnited  Slates  of  Amsrica  in  Coii^rca 
assembled,  Ihat  the  tni:  loried  and  caUented  Dpon  gold  onii  silver  bnllioii  ir  tbc  States  uud  Tcnitorics 
situated  in  whole  or  in  port  irest  of  the  eartem  oaso  or  tho  Eoetj  moimtolna  bo  sot  npart,  so  Ionic  os  tho 
sr.mg  Bh^  be  ooUeoted  W  tho  gOTBmmBDb,  ob  a  apooial  Auul  Ibr  tho  cudotnnGot  and  eiipport  or  a  scbool  of 
mines,  to  lie  looatad  du  the  lino  of  tho  Paomc  miutuid,  tvcet  of  tlio  Rookir  mounl^uB,  ae  ucer  as  iimellcalrio 
to  the  oentio  of  the  mining  Statee  and  TocrltoHes. 

|Sec,  9.  And  be  il  further  enacted.  Thnt  cacti  Stnto  nDil  Tciritoi?  looatal  hi  ivholo  or  in  imrt  \rQet  of  tho 
(^st«rn  baso  of  tho  Boeky  mouutalns  maj  appoint  odo  member  or  n  board  of  directors,  a  miUorlly  of  trboai 
Eholl  conatituto  a  quorom ;  and  hi  oaao  of  milaro  ou  tho  port  of  any  State  or  Tcrritoiy  so  to  appoint,  tho 
Presideut  ehall  appoiat  ench  mocabcr  b;  and  nSth  the  advico  and  coneont  of  tho  .Senate  i  bat  no  part  ot  tho 
fond  hoTBin  prasidod  tor  shall  bo  aiponded  In  aalarica,  tiUTellhig  or  othei'  personal  oipoaana  of  tho  said 
board  of  direbtora.] 

Sec.  S.  And  bait  further  enaeted.  That  the  managemont  of  tJio  Institution  shall  bo  nnder  fho  control  of 
eight  directoia,  a  miOoritf  of  whom  shall  ooaatituto  a  ^aoram.  Tho  diroators  shall  bo  selected  ttma  tho 
muung  States  aid  Teirltoiteb  and  appointed  by  tho  Fracldont,  by  and  \Flth  tho  advlco  and  consent  of  the 
Senotfeond  shall  hold  thetr  oinoD  tbr  toar  yeara,  and  nntU  their  anooessora  are  apn^tod  and  qoalified ;  Fro- 
vided,  That  Hie  fidlowlhR  named  persons  shall  oansCituta  the  board  of  dirootora  amn  tho  firat  day  of  July, 
anno  Dondni  eighteen  handled  and  elxti-dght,  nntll  the  first  of  J^nly,  eighteen  hundi'od  and  seyenty, 
namely!  Hherraanltay  Bjid'WilIiajn  Ashbomor,  of  CaUfbmiai  F.  A.  Tritlo  and D.  W.  Wdty,  of  Nnrndn i 

A.  C.  tllbbs,  of  Oceeon.1 ,  of  Idaho  i  A.  J.  Simmons,  of  Monlimn;  and  John  Pierce,  i 

In  onso  of  fcllnro  ofimr  of  the  nboTO-namcd  persons  to  sorvo,  or  should  a  Toeiuicr  oeonr  ftoz  .   . 

cunae,  the  soma  shall  be  Hlled  ae  hereinbefore  providod.  Tlio  dii'cotors  shall  racdvo  no  aompcnaaeion  for 
tlieir  seirieee,  bat  thdr  actnol  txaveUlng  and  other  expenses  Incuited  M-hllo  attending  to  the  business  of  tho 
inatiCution  shidl  bo  paid. 

Sec.  3.  And  bs  it  futther  enaelad.  That  tho  said  booed  of  directare  shall  have  pon-cr  to  make  mles  and 
I'ognlatloiiB  for  tho  orgaslzatloa  and  govomment  of  tho  sclioolj  shall  appoint  its  profesaors,  teaobors,  and 
offlcers,  and  exsitnaa  Baporrisum  and  control  rtv^v  tho  ^ind.h^oin  npproprlatod. 

Sec.  4.  And  be  it  fv/rther  enaeltd.  That  no  yrofbsaor  or  teacher  [<w  other  ofBccrl  of  this  InstituUon  shell 
bo  romoYoi  esoept  upon  oharges  and  gpedfioiitiona  (Inly  luvcstlgatod  Ja  tho  board  of  dtrlioloi's,  ond  fho 
dectsioa  ol  tlie  Secretary  of  the  Treasury,  to  whom  tho  fiiats  anil  the  oridenco  shall  be  reported,  shall  bo 
conoluslye, 

Sbc.  S.  Aii^beit/taVier enacted,  Tbattnltlonlntlilslnstitntionshallbol^otoanycitbwnofthanuit'id 
States  irho  may  prasent  proper  evidences  of  i^noliflca^n,  to  be  dotdrmmcd  by  the  ICicnlty ;  and  it  shall  also 
bo  h'oe  to  students  IVoni  other  comitiles,  duly  recommondod  by  tho  euthoiltlcs  of  tlio  sehools  iu  ivblcb  they 
sludl  hnvo  become  qualMed  L  bnCoUoxpensestorbookaandatatloncry,  and  all  pcrsoualoxponses  for  lodging, 
aubslsteace,  and  travelling,  shall  be  borne  I^  the  students  tlianiBd\-ca. 

Sec.  6.  And  be  it  farmer  enacted,  That  tho  primary  olyoet  of  tho  scliool  bolug  an  Inoreaso  of  tlio  bullion 
product  of  the  eoantry,  by  tho  praotlcsl  applleation  of  soionoo  tn  mininiF.  mid  tl]n  ilifFnaion  af  utaraat 
}<nowledge  ammg  miners  as  to  tho  best  methods  of  treating  tho  oi 
*e8ts.  mefalliirrioBl  or  olIiOT  erperiments, " ■' '■— ' 

Sbg.  7.  And  be  it  further  enaettd,  Tho 
ighteen  hnndred  imd  aixt^«lght,  shall  m 


Igbt,  shall  set  opart  tlio  flmd  heroby  aopropnotod  for  the  pnrpoae  named  in  Uua 
'ing  a  report  Irnm  the  board  of  directors,  loeato  tho  soliool  and  faruiah  p^a 

ssary  bnlldlnge  and  Improremont^  whioli  shall  bo  pMn  and  anhstanUol,  and 

ieol  plan  eonustcnt  vltii  tho  pirrposca  of  tho  luatrtuUon. 

iHier  enacted.  That  In  oidcr  that  the  board  of  directors  mi^  be  placed  in  posscsalon 

. jyatoma  of  edneatlon,  tho  Seoretory  of  the  TrDosury  shall  eanao  on  oxomEnatJon  to  bo 

boipal  inlning;  schools  of  Eurono,  ondareporttebo  prepared  upon  tho  aame,  thooxpenaeof 
bo  paid  ont  of  tho  f  naexponded  balqneo  of  the  appropriation  horototoro  made  tbr  tlio  eollco- 
-     staustle<i1  funds  of  the  insUtntloii. 

Ilia  be  it  faroer  enaeted,  Thot  tha  dntira  noir  performed  by  tho  special  eommisdonor  appointed 
oteiT  of  ttie  Treasory  to  coltoct  mining  statistics  iu  the  States  and  TanitoiiGa  west  of  tlio  Rooky 
shall,  npon  tho  oreonltHiion  and  oomplotlonof  tlio  soliool  of  mines  ore'*-'  '—"■''■  — ^  • 


Sec.  a  AndbeitfmHierenaSed,  I'hat 
©f  the  most  approvM  syatcms  of  ednf" — 
mode  of  tiia  


formed  tuiiler  a  permsnent  syattmi  by  tho  focnlty  of  s^d  institutuin,  and  thoir  I'Cport  shnll'be  traaamitted 


tie  Seoretai?  of  tho  Treasiny,  lo.bc  by  Urn  lam  boforo  Congress. 
Sec.  10.  And  be  It  farther  euaeted.  That  fiia  prol^saca  and  t«iohcrs,  ondor  tha  dlreotlon  of  tho  president 
uf  the  InstltntlDn,  aim  make  [annual]  nails  to  the  piincipal  mining  distriots,  aceempeniedby  their  respcctira 
chiases,  tor  tho  pmnosoof  examining  tho  mlnsa,  mills,  and  modee  of  working,  and  instmetlng  tho  pnplls  in 
the  praotieQl  opaiatlDns  of  mining  oM  metslinrgy ;  and  tlia  aaid  nratossars  and  teachers  shall  also,  as  fkr  as 
their  ttae  Trill  pennit,  etro  froo  lectorcs  te  the  ndnera  (m  eeology,  minemlogy,  molallni^.  and  mlnhig 


cngtniBrlnB,  and  klndiml  auyeets.    And  the  toool^  may  require,  as  a  poW  of  the  regulai'  conrae 
tion,  the  pnplls  te  engage  fiir  a  prescribed  period  in  pruouosl  mintss  and  mlUiiu:. 
■  Sec.  IJ.  And  be  il  further  enacted,  Thu  the  Soeretory  of  tho  ifeasmy  shali  require  from  thi 

nnd  from  the  dlflborroie  officer  or  omeors  appdnted  by  tho  boerdof  directors  snoh  bonds  and  y 

be  may  deem  neeessa^  fbr  the  seenrlty  mid  proper  dhiborsement  of  the  itand. 

Sbc.  13.  AndbeitftiTlhar  enacted,  XhatfromaadaJtertlieendratkinofthofiBealycfiroannnenotng  July 
Ili'st,elgbteen]iimdredimdslz^^tit,  not  exceeding  one-half  t^fiie  hod  arising  from  tlio  tax  loviodnpan 
gold  and  dlper  buIUon  shall  be  exp^ided  by  or  on  bas^  of  tho  instltation,  thq  [ranajning  hdf  to]  remain- 
del' BhaU  be  set  ifort  by  the  Secretaiyof  fiieTieaaray  and  invested  in  {nreniment  seciSltiGS,  Trnloh  shall 

and  no'iraTt  ofthe  mon^  ao  reserred,  [half]  dtlMr  principal  arlntercel^  aboil  be  drawn  ao  long  as  the  cor- 
cmmont  shall  continue  fo  impoee  a  ttm  npon  gold  and  eUvor  bnHlon,  but  after  anch  tos  ehal!  have  ceased  tho 
'"—'-'"" '•1  used  tor  tho  purposes  hereinbefore  mentioned. 
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REPORT 


JAMES   W.  TATLOE, 


Washington,  Ma;/  2,  1868. 
SiK:  111  pm-Buanco  of  your  mskuotions  of  Septembei-  12,  1866,  I  had  the 
honor  on  the  13th  of  February,  1667,  to  present  for  your  coaeidautioii  a  pre- 
liminaiy  roport,  embracing  a  general  view  of  the  gold  and  silver  districts  of  New 
Mexico,  Colorado,  Montana,  Daltota,  and  Minnesota,  with  some  notice  of  tho  gold 
regions  of  the  soathern  Atlantic  states,  Canada  and  Nova  Scotia.  The  prosen 
report  will  include  a  further  inquiry  into  thoiniaeral  resources  of  those  districts, 
with  special  reference,  to  their  situation  and  prospecis  at  the  expiration  of  tbe 
yeai- 1867;  and  I  propose  aa  a  not  inappropiiate  sequel  to  devote  a  considei-aUe 
portion  of  this  commumcatjon  (1)  to  a  geueitJ  review  of  the  production  of  gold 
and  silver  in  other  qnarters  of  the  world,  with  the  purpose  of  indicating  rela- 
tively the  commei-cial  and  social  impoi-tance  of  the  treasure  product  of  the  Ilnitoil 
States,  and  (S)  to  a  Bnmmary  of  tho  domestic  commerce  fi-om  the  Misassippi 
rivei'  westwai'd  to  the  interior  or  mining  distiicts  of  the  United  States,  having 
reference  prominently  to  railway  .communications  with  the  Eocky  moiintEiins  and 
the  Pacific  coast. 

THE    GSBAT  PLAINS. 

Between  the  agricultural  districts  of  Dakota,  Nebraska,  Kansas,  Indian  teni- 
tory,  and  Texas,  which  extend  westwardly  to  the  98th  meridian  of  longitude, 
and  the  eastern  Piedmont  of  the  Rocky  mountains,  and  in  Colorado  are 
boimded  eastwardly  by  longitude  104°,  the  cretaceous  formation,  once  desig- 
nated as  the  "American  desert,"  is  now  well  iindei'Stood  to  lie  adequate  for 
the  sustenance  of  c-attle,  and  if  subterranean  sources  of  water  supply  were  avail- 
able for  tho  purpose  of  irrigation,  might  become  ali  agricoltural  i-egion.  At 
present  this  wide  interval  between  the  mai'gin  of  the  Missomi  river,  where  the 
moist  winds  ii'om  the  Golf  of  Mexico  afford  a  sufficient  fall  of  siimmei-  rain 
for  the  growth  and  maturity  of  crops,  and  the  Colorado  Piedmont,  with  its  h'mited 
capacity  for  irrigation  from  monntiun  streams  and  surfaces,  is  recognized  as  a 
grazing  district,  beai-ing  tho  nutritious  buflalo  gi-ass,  and  i-easonabJy  ti-averscd 
by  streams — conditions  only  favoi-able  to  pastoral  occupation  and  a  spai'se  popu- 
lation. If,  however,  the  experiment  of  artesian  wells  should  bo  vigorously 
prosecuted,  and,  prove  successfat  tho  occnpation  of  the  plains  might  be  greatly 
diversified.  The  government  in  1858  despatched  a  party  under  the  direc- 
tion of  Captain  John  Pope  to  the  Llano  Estacado  of  western  Texas,  an  extension 
of  the  cretaceous  formation  of  eastern  Colorado,  for  the  purpose  of  sinking  an 
artesian  well;  but  although  a  depth  of  lj050  feet  was  attained,  and  powerful 
streams  flowed  into  the  wdl  at  different  levels,  the  water  did  not  rise  to  tho  sur- 
face, and  the  work  was  abandoned.     Itwas  by  no  means  afaihiro;  tha  distjOT^.^ 


4  RESOURCES   OP    STATES   AND   TERRITORIES 

-i{  subtoiTanoan  Btreams  or  fountains  accessMoj  from  tlie  savfaoej  being  very  sng- 
gcstivc  of  tlio  possibilities  of  future  water  supply.* 

NEW  MEXICO. 

During  18G7  ttie  publio  attentjoii  was  occupied  by  veiy  favorable  reports  of 
the  mineral  resources  of  Now  Mexico.  The  Kansas  cQvision  of  the  Union  Pacific 
nulroati,  wbile  not  rBlinquishing  the  policy  of  a  direct  wCBtein  communication 
with  Denver  aud  Great  Salt  L^e  City,  determined  to  pla«o  a  party  in  the  field 
to  explore  a  southwestern  line  &oin  the  junction  of  lougitude  103°  with  latitude 
39'  to  a  crossing  of  tlie  Rio  Grande  at  Albuquerque,  latitude  35°,  longitude 
106J°,  and  thence  westwardly  through  New  Mexico,  Arizona,  and  southern  Cali- 
fornia, on  or  neai'  the  35th  parallel. 

The  results  of  this  exploration  fully  confirming  the  observations  of  Lieutenant 
Whipple  in  1853-'54,  have  established  that  gold,  silver,  and  copper  mines  are 
as  numei-ons  and  valuable  as  in  Colorado ;  and  also  that  beds  of  lignite,  coal 
occur  around  the  western  end  of  Raton  mountain,  and  the  neighboring  foot-hills 
of  the  Roclty  mountains,  while  a  formation  of  early  cretaceous  coal  has  been 
discovered  in  the  valley  of  tie  Rio  Grande.  The  firet  coal  basin  consists  of  an 
immense  thickness  of  coai-se  sandstones,  fii-st  manifesting  themselves  in  some  of 
the  ravines  of  the  Eaton,  about  SO  miles  east  of  Raton  Pass,  but  soon  becoming 
visible  on  the  flanks  of  the  mountain,  continuing  through  the  pass,  and  to  an 
unknown  distance  west  of  it.  This  formation  lies  nearly  horizontally  against 
the  base  of  the  Raton  and  Rocky  mountains,  extending  the  latter  fi-om  the 
Arkansas  river  at  O^on  City  to  the  valley  of  the  Little  Cimarron  on  the  south. 
In  the  Raton  Pass  the  coal  beds,  which  are  qtiito  thin  in  the  Manco  del  Bairo 
Pass,  begin  to  assume  impoi-tanco.  About  six  miles  fe-om  Trinidad,  a  locality 
exhibits  a  total  thickness  of  about  five  feet  of  good  coal,  separated  into  four 
beds,  placed  neai-  togethei".  Near  tho  top  of  the  pass  are  also  beds  of  the  same 
thickness,  but  at  the  southern  exit  of  the  pass,  in  cafions  connected  with  upper 
waters  of  the  Canadian,  there  called  Red  river,  these  beds  occm-  in  still  greater 
magnitude,  being  eight  feet  thick.  All  these  are,  however,  of  trifling  natiiro 
compared  with  the  great  beds  found  in  tho  canons  of  the  Vermejo  valley,  which 
show  in  one  locality  10  leet  of  coal  in  two  beds,  separated  by  10  inches  of  slate. 
The  same  strata  wcto  found  on  the  other  side  of  tho  cjiSon,  one-half  mile  distant, 
and  in  other  canons  several  miles  westward.  Further  south  othei-  thinner  beds 
were  seen  near  Vermejo  of  the  thickness  of  three  and  tour  feet  of  good  coal. 
Beyond  the  Pci'nejo  tho  high  table  lands  containing  the  coal  beds  disappear- 
entirely,  and  tho  only  sedimentary  rock  in  view  is  tho  eaiiy  cretaceous  sand 
stone,  capped  in  places  with  middle  cretaceous  limestone.  As  the  high  table 
land  of  tei-tiaiy  sandstone  extends  north  of  the  Raton,  it  is  probable  that  similar 
beds  exist  in  tliat  direction.  Coal  has  also  been  discovered  on  the  Rio  Grando 
in  various  places  above  Piedi^as  Negras,  as  well  as  below  in  the  vicinity  of 
Laredo,  Gmrei-o,  and  Roma.t 

The  discoveries  of  gold-bearing  qnaiiz,  first  limited  to  tho  Gregory  district, 
in  Colorado,  extending  about  30  miles  along  the  base  of  the  Snowy  range,  &om 
Gold  Hill  to  Empii-e  City,  now  reach  the  sonthem  limit  of  Colorado,  and  thence 
along  the  Siai-a  Madre,  following  the  general  course  of  the  valley  of  the  Eio 

"In  1867,  (It  Chican^o  an  arteaiau  well,  at  the  depth  of  1,190  feet,  straek  a  subterranean 
stieam,  eight  feet  in  depth,  and  ftowing  with  a  strongs  eurrent,  from  which  600,000  gallons 
clailf  are  JoUverod  at  the  surface,  and  450,000  gallons  d^j  at  an  elevation  of  45  feet.  Fre- 
viouulf  a  vein  of  water  bad  been  reached  at  a  depth  of  90  feet,  which  yielded  15  hurrels  an 
hour.  (See  Appendix  No.  J  for  a  narrative  by  Professor  D.  D.  Owen  of  other  esperiments 
wilhinthe  United  States  and  elsewhere.) 

t  The  value  of  coal  in  the  reduction  of  ores,  as  well  as  for  useaoffneJ,  justifies  all  possible 
details  of  Iho  recent  discoveries  in  the  Rocky  mountains.  The  foregoing  report  is  by  Dr.  J. 
h.  Le  Conte,  who  accompanied  General  W.  W.  Wright,  chief  engineer  of  Union  Pacilie 
railway,  eastern  division,  upon  tho  expedition  already  mentioned. 
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Gi'ande  tlirougli  the  whole  extent  of  New  Mexico  and  into  the  adjacent  Stat* 
of  Chihualiua.  Successful  placer  miaiiig  by  the  Mexican  residents  of  this  val- 
ley has  often  heen  reported  in  the  mountain  gulches  near  Santa  Fe,  south  to  a 
distance  of  ahout  100  miles,  or  as  fai-  as  Gran  Qnlvii-a,  and  north  for  ahout  120 
miles  to  the  river  Sangre  de  Ci-isto.  This  stream  is  just  within  tlie  temtory  of 
Colorado,  but  20  miles  south  of  the  boundary  line  is  the  locality  of  the  Moreno 
mines,  which  attracted  mnch  attention  during  1867._  They  are  Ktuated  near 
but  west  of  the  Il§,ton  mountains,  about  80  miles  north  of  Taos,  Moro  county, 
Now  Mexico,  Four  pounds  of  tlie  ore  irom  a  well-defined  quai'tz  vein  recently 
opened  are  s£ud  to  liave  yielded  78  cents  of  gold,  or  at  the  rate  of  $390  to  the 
ton.  An  important  drcumstance  is  added,  Uiat  the  quartz  contajns  only  ft-ee 
gold,  without  sulphurets.  In  a  specimen  taken  feom  the.  vicinity  of  the  surface 
and  forwarded  to.  Colorado,  tliread  gold  could  be  traced  throngb  the  mass  of 
quartz.  The  oppoitnnities  for  gulch  mining  liave  already  atti-a«ted  a  considera- 
ble American  population.  The  Placer  mountain,  about  30  mile's  from  Santa 
Fo,  within  the  past  year  has  been  worked  under  an  efficient  organization  and 
with  satisfactory  results.  The  average  yield  of  the  auriferous  rock  is  $30  to  the 
ton.  The  veins  are  numerous,  well  defined,, and  acce^ble  within  a  district  of 
10  miles  square.  Another  locality  of  much  interest  is  Finos  Altos,  under  lati- 
tude 33°,  longitude  103°. '  The  enterpi-ise  of  working'  these  mines  seems  to  be 
niider  efficient  direction.  Upon  one  of  the  lodes  a  tunnel  has  already  been 
drifted  713  feet,  and  when  completed  to  the  distance  of  1,600  feet,  will  have 
passed  from  the  Atlantic  to  the  Pacific  slopes  of  the  Sierra  Madre.  Midway 
it  passes  under  the  crest  of  the  mountain,  from  which  a  shaft  of  121  feet  con- 
nects the  summit  witii  the  tunnel.  The  ore  contains  gold,  silver,  and  a  small 
proportion  of  copper.  The  village  of  Pinos  Altos  is  at  an  elevation  of  5,000 
feet  above  the  sea.  The  vicinity  presents  unusual  advantages  of  wood,  watei', 
and  surface  for  mining  operations,  and,  with  the  fullest  allowance  for  exaggera- 
tion as  to  tlie  number  and  richness  of  the  lodes,  there  seems  bnt  little  doubt 
that,  with  the  pacification  of  tlie  Indian  tribes  and  further  facilities  of  transpor- 
tation, it  will  become  an  important  mining  centre, 

Tho  foregoing  seem  to  be  the  most  prominent  gold-bearing  districts  of  New 
Mexico;  but  some  20  localities  are  mentioned  by  mining  journals,  among  which 
are  quartz  veins  at  San  Jos^,  in  the  Sierra  Madre,  intersecting  each  other  in  all 
directions  for  a  mile  in  width  and  tluoe  miles  m  length ;  asimilar  formation  near 
Fort  Davis,  Texas,. and  extensive  placer  mines  on  the  San  Fi'ancisco  and  Mim- 
bres  rivera. 

Silver,  however,  with  its  many  combinations,  is  the  most  abundant  minei'al  of 
the  Temtory.  The  prominently  argentifprous  districts'  ai-e  the  Placer  mountains, 
near  Santa  F^;  the  Organ  mountains,  near  the  Mesilla  valley;  and  the  SieiTa 
Madi'e,  at  Pinos  Altos.  The  first  and  last  of  these  localities  ai-o,  as  we  have 
seen,  gold-producing  also.  In  the  Organ  mountains  over  50  silver  mines  hayo 
been  discovered,  tho  ore  being  generally  argentiferoua  galena.  The  district 
near  Medlla  yalley,  in  the  Organ  mountams,  has  a  mean  Stitude  of  4,400  feet, 
and  is  interaected  with  ravines,  aflbrding  favorable  opportuniri^  for  horizontal 
drifts  in  opening  the  veins.  The  fcountiy  boi-dcring  on  the  north  portion  of 
Chihuahua  is  a  rich  silver  district.  Immediately  adjoining  the  Mexican  bound-, 
ary  are  the  mines  of  Corratitos,  the  most  successful  silver  mines  in  tho  State  of 
Chihuahua,  having  been  mined  for  40  years  in  a  region  most  exposed  to  Indian 
hostility.  Near  the  old  iown  of  El  Paso  tradition  places  *he  locality  of  one  of 
tho  richest  silver  mines  known  to  tlie  Spaniards, -but  its  site  was  lost  during  tho 
Indian  insurrection  of  1680. 

Dr.  A.  Wizlizenns,  who  accompanied  a  military  expedition  in  1847  assui^eon 
and  naturalist,  mentions  that  during  the  Spanish  occupation  several  rich  silver 
mines  were  worked  at  Avo,  at  Cerillos,  and  in  tho  Nambo  mountains,jDut  none 
at  present.     Copper  is  found  in  abundance  throughout  tho  conBtjy,Vbiif>(iiS!iMC 
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^ally  at  Los  Tijcras,  Jomas,  Abiquin,  (Juadelupita  de  Mora.  Iron  ia  equally 
abtiiidant,  Gypsum,  both  common  and  seleiiite,  ia  found  Jn  large  quantities, 
esteneivo  layers  of  it  existing  in  the  mountains  near  Algodones,  on  the  Rio 
Grande,  and  in  tho  neighborhood  of  the  celebrated  Saiiuns.  It  is  used  as  com- 
mon Ijme,  and  the  crystalline  or  selenitc  is  a  substitute  for  window  glass.  About 
100  miles  southeast  of  Santa  Fe,  on  the  high  table  land  between  the  Sio  Grande 
and  Pecos,  are  some  extensive  salt  lakes  or  salinas,  from  which  the  mhabitiints 
of  New  Mexico  are  supplied. 

The  leading  copper  mines  of  New  Mexico  may  be  Uuis  enumerated  and 
described;  1.  Hanover,  discovei'ed  in  I860 ;  situated  oa  the  headwatera  of  tlie 
Mimbres  rivoi-,  about  six  miles  east  of  Fort  Bayard;  ore  a  virgin  copper,  found 
in  eztonsive  pockets  in  the  bed  rock,  varying  in  quantities  &om  100  to  300 
pounds,  and  combined  with  suiEcient  gold  to  defi^ay  the  expenses  of  working. 
2.  Santa  Rita,  in  the  same  vicinity,  worked  by  the  Spaniai^da  nearly  a  century 
and  a  half  egoj  ore  a  ricli  oxide,  and  found  in  veins  of  varying  thickness,  the 
lower  bein^  virgin  copper,  which  can  bp  drawn  under  the  hammer  as  it  conies 
from  the  mme;  supposed  to  be  an  extension  of  the  Hanover.  3.  Finos  Altos, 
assodatod  with  the  extensive  gold  and  silver  formation  pi-eviously  mentioned ;  a 
very  extensive  copper  deposit,  and  favorably  situated  in  respect  to  wood  and 
water.  4.  Arroyo  Honda,  situated  north  of  Taos  and  close  to  tho  Colorado 
line,  from  which  specimens  of  copper  have  been  exhibited  at  the  United  States 
mint  ajid  pronounced  equal  to  the  amygdaloid  of  Lake  Superior.  6.  Nacie- 
mento,  atnated  about  40  miles  south-soutliwest  from  Santa  Fe,  in  the  Los  Valles 
monntdns,  in  tho  same  i-ange  as  the  Pkcer  mountain ;  vein  firom  30  to  40  feet 
wide,  and  occaBionally  iatflrsected  by  deposits  of  white  sandstone;  assay  of  ore, 
Coppei-,.71;  silver,  4;  iron,  12;  unexamined  scoria,  13.  G.  Ocato,  near  Santa 
Fi,  vein  12  to  20  feet  wide  and  assays  64  per  cent,  of  pure  copper.  7.  Tijei'a, 
situated  in  the  Tijei'a  cafion,  near  the  line  of  tho  35th  parallel ;  siu'faco  ore 
alloyed  with  silver,  but  in  descending  the  copper  combines  ivitb  gold,  S.  New 
Mexico,  a  fonnatlon  of  tho  Placer  mountain,  very  extensive,  and  imder  the  same 
administmtion  as  the  gold  mines  of  that  locality.  For  many  years  much  of  the 
copper  ore  of  New  Mexico  has  been  transported  to  Indianola,  Texas,  a  distance 
of  1,000  miles,  and  the  amount  of  the  gold  associated  with  the  copper  has  always 
been  sufScientto  defray  the  expenses  of  transportation.* 

COL  OE  ABO. 

This  interesting  Tenltory  has  been  fortunate  during  the  year  just  closed  in 
the  publication  of  an  attractive  picture  of  its  mountain  scenery,  by  Bayard 
Taylor ;  an  exhaustive  work  upon  its  "  mining  organizations  and  prospects," 
by  0.  J.  Hollister ;  and  a  careful  collation  of  its  mineral  and  Othei'  products  at 
the  Paiifl  Exposition,  under  the  direction  of  Commissioner  J.  P.  Whitney. 
Very  fiee  reference  will  be  made  to  these  authentic  sources  of  iufoimation. 

The  agiicoltui-al  sectloa  of  Colorado,  called  by  its  people  tie  valley,  extends 
eastwai-d  from  the  base  of  the  Eociy  mountains,  with  an  area  of  30,000,000 
acres,  of  which  onersixth  is  susceptible  of  irrigation,  and  is  therefore  arable. 
The  next  division  is  the  Foot-hills  witli  its  subdivision,  tie  great  mihei-al  belt. 
Tien  follows  tho  Snowy  range,  or  tho  range  with  its  system  of  parks — the 
crest  or  sierra  of  tho  mountain  mass — while  "  over  tie  range"  includes  all  west 
qf  tho  continental  divide.  Tie  entire  ai'ea  is  103,475  square  miles,  or 
67j723,520  acres. 

Unto  recently  the  gold  foimation  of  the  Poot-Mlls  was  the  iii-st  object  of 

interest  to  mineralogists  after  leaving  the  plains ;  but,  with  tie  extension  of  the 

Union  Pacific  railway,  the  probability  of  an  adequate  coal  formation  fully 

divides  attention.     With  tie  exploration  of  tio  valleys  which  debouch  from  tie 

*  Letter  to  Philadelphia  Press  from  meiaber  of  PacJ3c  Railway  exploration  ic  1867. 
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first  elevations  of  tlio  Eocky  mountains  a  lignite  Las  been  discovered  upon  tho 
Yellowstone  of  Montana,  tlie  Platte  of  Colorado,  and  the  Rio  Grande  of  New 
Mexico,  while  within  the  parka  at  a  greater  elevation  deposits  are  found  similar 
to  the  Albertino  coal  of  Now  Bmnawiok  upon  the  Atlantic  coast.  It  is  not 
unlikely  that  the  bituminoiia  beds  of  Iowa  and  Missouri,  disappearing  under  the 
cretaceous  masses  of  the  plains,  may  i-eappear  with  tho  Hpheaval  of  the  moun- 
tains in  a  condition  highly  metamoiphosed,  if  DOt  in  the  form  of  antliracite. 
Tho  veins  of  lignite  first  montioned  have  a  general  direction  noi-th  and  south 
along  the  base  of  the  moimtains,  and  ai-e  accessible  where  the  mountain  streaHis 
traverse  the  Foot-hUls. 

Tho  most  prominent  discovery  of  coal  in  Colorado  is  on  Sontli  Boulder  creek, 
about  two  miles  from  the  base  of  the  mountains,  15  miles  ftom  Denver,  and  16 
miles  from  Grolden  City,  the  latter  being  tho  centi'o  of  the  gold  mining  disrtrict. 
In  regard  to  the  chin-aoter  and  qnality  of  this  deposit  Dr.  J.  V.  Hayden,  United 
,  States  geologist,  repoi-ta  that  there  are  at  least  10  bods  froni  5  to  18  feet  in 
thickntess,  belonging  to  the  tertJEory  period  and  of  the  lignite  variety.  It  is  non. 
bituminous  a,nd  holds  a  positiofl  between  dry  wood  and  tho  anthraoito  of  Penn- 
sylvania ;  brans  with  a  bright  i-ed  flame,  giving  abundant  heat  and  very  littlo 
ash — 2  pel'  cent,  of  ash  and  58  of  carbon.  Associatad  with  these  coal  beds 
are  veins  of  iron  ore  of  the  i-od  or  brown  hematite.  Tho  value  of  coal  and 
iron  deposits,  with  reference  to  tho  constniction  and  uao  of  machinery  for  reduc- 
ing and  smeldug  ores,  is  quite  appwent,  • 

The  localities  in  which  gold  is  most  plentifully  found  are  in  tho  countiea  of 
Boulder,  Gilpin,  Clear  Creek,  Jefferson,  and  the  extreme  southeafitiSTi  part  of 
Summit.  Although  it  is  evident  tliat  many  other  sections  contain  gold-bearing 
veins  no  great  amount  of  attention  has  been  bestowed  upon  them,  and  tho  prin- 
cipal ajuount  of  mining  has  been  done  in  tho  counties  of  Gilpin  and  Clear 
Creek.  Tho  gold  veins  proper,  found  wholly  ia  granite  fonnation,  vaiy.  in 
width  from  a  scai'cely  perceptible  streak  to  40  and  even  50  feet,  but  seldom 
averaging  over  four  or  five  feet.  When  discovered  from  tho  surface  the  vdn  is 
indicated  by  a  light  poroas  quartz,  discoloi-ed  by  the  oxidation  of  base  metals, 
in  which  small  particles  of  gold  ai-e  disseminated  sometimes  in  the  form  of  small 
scales,  fine  dust,  or  stringy  pieces,  but  seldom  in  masses  of  any  size.  The  value 
of  veins  is  usually  detennined  by  the  minere  by  cnashicg  to  a  fljio  powder  in  a 
hand  mortar  a  few  pieces  of  surface  ore,  the  powder  being  carefully  washed  with 
water  in  a  hand  pan.  This  consists  in  giving  the  pan  a  peculiar  motion  which 
settles  the  gold  at  the  bottom,  tho  fine  particdes  of  earth  and  quartz  being  care- 
fully  floated  off.  It  is  seldom  that  surface  ore  is  found  so  poor  as  not  to  exhibit 
from  a  few  pieces  so  treated,  a  streak  of  fine  goH  dust  at  the  bottom  of  the 
pan.  From  some  veins  pieces  can  be  readily  found,  by -a  little  search,  showing 
specks  of  gold  up  to  the  size  of  pin  heads.  Sometimes  straaks  of  white  ana 
yellow  earths  ai-e  found  in  stnrface  ores,  which  yield  from  $5  to  860  to  the  pan- 
ful of  12  or  15  pounds.  When  such  sti'eaks  are  found  lai'ge  amounts  are  often 
obtained  from  tljeir.  Tho  surface  ore,  generally  quite  Goft  and  porous  at  the 
top,' gradually  gi-ows  harder  and  more  compact  as  it  recede  ii-om  the  oxidizing 
eflects  of  the  atniosphere,  and  is  finally  l(Bt  in  the  glittering  snlphurets  of  iron 
and  copper  which  takes  its  place,  being  equally  rich  in  gold,  and  ofliaitimes  a 
vast  deal  licher,  having  in  addition  a  large  percentage  of  silver,  Jwid  often- 
times an  amoimt  of  copper  equivalent  to  26  per  cent,  of  bulk.  The  sutfooe  ore^ 
when  found  in  veins  of  oi-dinaty  width  and  richness,  is  stripped  from  the  vrans 
until  the  sulphnreta  ai-e  met  with,  and  is  submitted  to  the  ordinary  process  of 
amalgamation  on  lai'ge  copper  plates  coated  with  qnicksilver,  oj'  in  large  ir'on  or 
wooden  pans,  tho  ore  beiiag  scoured  by  revolving  spare  of  iron  or  masses  of  etone. 


!e  appenflix  No.  2  fc  an  abstract  of  Professor  Ilajden's  obaervaUona  ol!/"Che  Lig-i 


!S  of  tbo West,"  originally  publislied  in  Sillinmn's^Jouniai  of  March,  1868.     L.Tt.")(.H3  IC 
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In  tHs  mannei  aurfiice  ores  are  niado  to  pay  good  profits,  and  in  aome  inatauceg 
very  large  amonnts. 

The  tracts  coataimng  gold  veins,  designated  as  belts,  seem  to  have  a  uniform 
course  northeast  by  southwest,  cropping  out  in  some  localities,  and  then  disap- 
pearing from  the  surface  to  be  found  beyond  in  their  centinualion.  In  places, 
by  some  natural  convnlaions  of  nature  at  an  early  period,  they  are  broken  and 
distorted  from  the  regularity  which  marks  them  elsewhere,  and  for  acres  in 
extent  the  surface  of  the  earth  is  discolored  by  the  peculiar  blossom  which  indi- 
cates the  presence  of  sulphurets  below.  Sudi  tracts,  when  water  can  be  brought 
to  them,  are  sluiced  to  great  profit. 

A  peculiarity  of  the  Colorado  gold  veins  is  that  they  ate  invariably  found 
richer  the  deeper  they  are  sunk  upon.  This  rule  seems  to  be  ivithout  exception, 
'  and  in  no  instance  is  a  vein  lost  except  by  a  break-off  in  the  adjoining  forma=- 
tion.  Gold  is  not  fonnd  to  any  great  extent  in  a  free  state  after  leaving  the  sur- 
face ores.  The  great  percentile  of  the  predous  metal  is  fotmd  intimately  aSso- 
oated  with  the  sulphurets  of  iron,  copper,  silver,  lead,  antimony,  and  arsenic. 
Iron  predominates  over  the  other  metals,  often  compiising  ii-om  30  to  40  per 
cent,  of  the  crevice  matter.  Copper  is  almost  invariably  represented,  and  lew 
vdns  show  less  than  from  three  to  ^ve  per  cent,  of  this  metal,  and  many  exhibit 
from  15  to  20  per  cent.  This  metal  increases  almost  invariably  as  the  veins  are 
Bunk  upon,  showing  a  tendency  to  assume  the  fonn  of  sulpliate  aa  it  descends. 
In  the  copper,  particularly  the  sulphate,  is  found  the  greatest  percentage  of  gold, 
often  giving  an  assay  exceeding  $2,000  to  the  ton  of  2,000  pounds.  Miles  of 
rfiafta  have  been  sunk  and  tunnels  run  in  Colorado,  but  no  single  shaft  or  tun- 
nel has  yet  attained  any  great  depth. 

Shafts  have  been  sunk  upon  the  Gfold  Dirt,  Bobtail,  and  Gregory  lodes,  toi.a 
depth  of  between  300  to  400  feet,  in  every  instance  exhibiting  ore  of  surpassing 
richness.  The  great  majority  of  shafts,  ho,wever,  from  want  of  means  and  fi-om 
ignorance  of  the  trae  method  of  trfearing  the  ores  found,  have  not  been  snnk 
more  than  snffioiently  deep  to  demonstrate  the  value  of  the  lodes  they  are  upon. 

The  gold-mining  regions  are  easily  reached  from  the  plains  below,  and  are 
connected  by  good  roads.  Streams,  having  sufS.cient  water  and  fall  to  furnish 
unlimited  powM  for  mining  purposes,  are  plentiful.  The  valleys  and  agricul- 
tural lands,  though  being  less  aiieltered  and  productive  than  those  upon  the 
Western  side  of  the  range  or  the  plains  below,  are  snfficientiy  fertile  to  furnish 
more  than  a  much  larger  population  can  consume,  T'iraber,  also,  is  plentiful, 
and  the  chmate,  though  nncei-tain  in  its  temperature  during  the  summer,  is  not 
attended  in  winter  with  that  severity  which  is  peculiar  to  the  Atlantic  searcoast 
towns  of  the  same  latitude. 

Within  the  last  year  a  considerable  quantity  of  ore,  taken  from  several  mines, 
was  freighted  across  the  plains  to  the  river,  and  forwarded  to  Swansea,  in  Wales, 
that  it  might  bo  experimented  upon  by  the  skilled  experience  employed  there. 
No  difficulty  was  found  in  worMng  the  ore  in  Swansea,  which  gave  yields  of 
between  $200  and  $300  to  the  ton,  the  same  ore  not  yielding  over  $10  or  $15 
to  the  ton  by  the  stamp-and-pan  mills  in  Colorado,  yet  paying  a' profit  from  that 
amount. 

No  accm^ate  estimates  can  be  made  of  the  amount  of  gold  obtained  from  Col- 
orado, particularly  during  the  earlier  days,  owing  to  the  irregular  methods  of 
remitting  in  vogue ;  b«t  probably  not  l^s  than  $30,000,000  have  heen  obtained 
within  the  limits  of  the  Territory  from  1859  op  to  the  present  rime — not  a  large 
amount  when  compared  with  the  yield  from  other  more  advanced  mining  regions 
during  the  same  time,  but  a  large  sum  considering  the  small  number  of  people 
engaged  i*i  obtaining  it,  their  isolation  Irom  settled  regions,  thefr  Indian  diffiwil- 
ties,  and  the  destructive  infiuonces  of  the  civil  war  ragiiig  at  the  aame  time  in 
the  United  States. 

Silver  is  found  in  all  the  gold  mining  districts  of  Colorado,  associated  with 
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the  ores  oontaiiiitLg  gold,  in  the  galena  partioalarly,  which  is  found  at  times  in 
considerable  quantity.  It  Js  always  present,  but  not  sufficiently  plentiful  to  be 
a  feature  of  value  in  the  gold  mines;  yet  large  masses  have  lately  been  obtained 
by  the  smelting  process  from  ores  conadered  strictly  gold-bearing,  and  it  is  quite 
evident  that  in  future,  with  the  advantages  of  improved  processes,  this  metal 
will  be  freely  obtained.  -But  not  until  within  the  la!st  two  ye^s  was  it  generally 
known  in  Colorado  that  immenBe  belts  of  alver  veins,  separate  irom  the  gold, 
existed  upon  the  western  declivities  of  the  Eocby  Mountain  range,  corresponding 
in  their  directior^  and  general  features  with  those  of  gold  upon  the  eastern  side. 
The  prevailing  gi'eat  richness  in  diver  in  the  ores  of  Griffith  and  Argentine  dis- 
tricts, in  Clear  Creek  connty,  upon  the  head  watera  of  South  Clear  creek,  some 
13  miles  distant  from  the  towns  of  Central  and  Black  Hawk,  and  correspond- 
ingly near  to  the  snowy  peaks  of  the  raiige,  first  attracted  particular  attention 
to  the  element  of  silver.  In  these  districte  silver  ores  of  great  richness  have 
been  discovered,  masses  being  eshibited  at  the  Paris  Exposition  from-  the  Baker 
lode,  of  Argentine  district,  and  of  the  Elijah  Hise  and  Endigo  lodes,  of  Giiffith 
(Ssti'iot,  which  assay  respectively,  in  silver  alone,  $532  18,  $1,656  20,  and 
$1,804  S3  to  the  ton  of  2,000  pounds  of  ore.  These  veins  were  followed  to  an 
altitude  previously  unknown  in  mining  experience  in  Colorado.  Enterprising 
men  were  soon  engaged  in  prospecting  the  regions  corresponding  upon  the  other 
ado  of  the  range,  which  resulted  in  the  discovety  of  immense  deposits  of  rich 
ara^ntiferons  galena.  The  black  sulphnreta  of  silver,  antimonial  silver  ores, 
rich  chlorides,  ruby  silver  ore,  and  pieces  of  native  silver  were  found,  and  a  new 
region,  the  extent  of  wliich  has  not  yet  been  determined,  was  thi-own  open  to 
the  attention  of  those  who  might  have  the  curiosity  to  examine  it. 

Much  oscitement  was  occasioned  in  Colorado  by  this  discovery,  and  a  large 
number  of  prospectors  were  soon  engaged  there,  making  discoveries  and  pre- 
emptions under  the  liberal  laws  of  the  Territory,  which  gave  undisputed  pos- 
session to  discoverers  who  shotdd  have  then. claims  recorded  in  the  county  office, 
after  making  the  developments  and  improvements  reqmi-ed  by  law. 

That  portion  of  the  silver  region  first  opened  is  situated  in  Snmmit  county, 
upon  the  head  waters  of  the  Snake  and  Swan  rivers,  which  flow  into  the  Blue 
river,  a  tributary  of  the  Hio  Colorado,  which  flows  into  the  Gulf  of  California. 
An  examination  of  the  re^on  a  few  miles  southwest,  in  the  -neighborhood  of 
Ten  Mile  creek,  another  tributary  of  the  Blue,  led  to  the  discovery  of  still  more* 
wonderful  exhibits  of  mineral  wealtt  than  were  found  in  the  Snake  river  region. 
Veins  of  great  width  and  prominence  were  found,  which,  in  some  instances, 
could  be  distinguished  by  their  discolored  surface  ores,  when  mUes  distant, 
seaming  the  raount^n  sides  like  gigantic  roads,  measuring  fi-om  80  to  50  feet  in 
width.  In  this  region  the  result  of  violent  volcanic  action  is  evident  by  the 
great  height  of  many  peaks,  their  abrupt  and  broken  aides,  and  by  the  immense 
masses  of  lava  and  scoria  which  abound.  Not  far  distant  are  hot  saline  and 
sulphur  springs,  as  well  as  deposits  of  dry  salt. 

Pletcher  mountMii,  in  Ten-mile  district,  where  the  richest  mines  yet  discovered 
are  found,  may  be  designated,  if  the  application  be  a  pi'oper  one,  the  predom- 
inant peak  or  watershed  of  the  continent.  From  each  ddo  of  this  mountain 
rise  streams,  {Gilpin  and  Clinton,)  which,  flowing  into'  Ten  Mile  ci-eek,  empty 
'  into  the  Grand,  and  then  into  the  E.io  Colorado — ^in  fact,  being  the  head  watei-g 
and  origin  <rf  that  great  stiream  which,  originating  at  an  altitude  of  over  two 
mSea  above  tide-water,  in  a  region  teeming  with  mineral  wealth,  seeks  the  shores 
of  the  Pacific  throogh  a  region  which  is  one  vast  field  of  metallic  treasure,  but 
which  lies  deserted,  neglected,  and  comparatively  unknown.  Upon  the  western, 
near  the  base,  are  numerous  rivulets,  emptying  into-  the  Blue,  another  /ributiay 
of  the  Eio  Colorado.  SouthwM'd  from  Fletcher  mountain  a  few  miles,  so  near 
Ten  Mile  creek  that  the  waters  almost  mingle,  rises  the  Arkansas  river,  flowing 
into  the  Mississippi.    To  thesoutii,  not  many  miles  further,  rise  the  h«idwatei^[ 
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of  tliG  Rio  Grande  del  Norte,  flowing  into  the  Gulf  of  Mexico,  At  tlio  south 
eastern  base  of  i'letfiher  mountain  lises  tho  Soath  Platte  river,  wliioh,  striking 
north,  circles  over  the  great  plains,  imgating  the  soil  in  it«^  passage,  and  supply- 
ing ivater  to  tens  of  thousands  who  yearly  mate  their  migrations  to  tho  promising 
lands  of  the  far  west. 

During  tho  short  time  which  has  elapsed  finco  the  discovMy  of  tho  silver 
raining  i-e^ons  good  roads  have  been  made,  connecting  theta  witli  tho  more 
settled  sootiona^of  the  Territory,  from  Snako  river  mines  to  Denver,  by  way  of 
Breckinridge,  the  coonty-seat  of  Summit  county,  and  from  Ten  Mile  district  to 
Denver,  by  way  of  the  Arkansas  river  and  the  South  Park,  In  both  seclions 
a  large  numiwr  of  shafts  have  been  snnk  upon  tlie  principal  rivers  to  a  depth 
of  from.  20  to  60  feet,  some  of  which.havo  exhibited  an  a.bundanco  of  rich  ore. 
In  Ton  Milo  district  miners'wa'e  engaged  during  tho  past  winter — in  tho  employ 
of  eaateni  capitalists,  who  subscribed  a  large  sum  for  the  purpose — in  driving  a 
'tunnel  from  tho  base  of  Fletcher  mountain  to  its  centre,  for  the  pttrpose  of  ascer- 
twning,  from  ore  taken  at  a  great  depth,  the  true  value  of  veins  which  presented 
such  '  indications  of  wealth  upon  tho  surface.  This  tunnel,  commencing  at  a 
height  of  about  60  feet  above  the  water-line  of  the  district,  had  been  driven 
thi-oagh  the  solid  rock  (of  which  the  mountains,  beneath  a  thin  coaiang  of  earth, 
aro  almost  entirely  composed)  to  a  depth  of  about  300  feet,  and  will  be  steadfly 
prosecuted  until  it  reaches,  at  a  depth  of  fr-om  600  to  SOO  feet,  a  laige  vein 
known  as  the  Campton,  which  exhibits  upon  tho  surface,  for  over  a  mile  in 
length,  a  crevice,  which  has  a  uniform  width  of  10  feet,  and  which  has  given 
from  shafts  sunk  upon  it  some  of  the  richest  ore  obtained  in  the  district. 

i'l-om  the  silver  mines  of  Sitmmit  county  76  assays  were  made  dming  the 
past  yeai'  by  Albert  Reiehenecker,  a  graduate  of  the  Polytechnic  School  of  tho 
kingdom  of  IVurteiiiburg,  and  who  served  tlic  !!tate  government  of  that  king- 
dom nine  years  as  chemist  and  engineer  of  mines,  who  obtained  an  average 
assay  of  $121  64  to  tlie  ton  of  2,000  pounds ;  and  deposes  that  emd  ores  taken 
for  assay  were  only  a  fair  avei-age  of  the  ore  ft-om  the  mines  from  which  they 
were  respectively  taken,  and  that  they  came  itom  a  depth  not  exceeding  30  feet, 
and  in  most  cases  fixim  within  five  feet  of  tlio  surface. 

Pi-om  30  assays,  made  by  Fred,  Eckfeldt,  moltei-  and  I'efiner  at  the  United 
States  branch  mint  at  Denver,  an  average  assay  was  obtained  of  8130  28  to 
'the  ton  of  2,000  pounds;  Eckfeldt  deposing  that  tho  ores  so  assayed  were  but 
a  fair  avei'agQ  of  the  mines  fi'om  which  they  were  taken. 

The  alver  mining  re^ons  abound  in  many  streams,  which  have  their  sources 
in  the  immense  masses  of  snow  found  always  npon  the  high  mountain  peaks. 
These  streams,  being  fed  by  thousands  of  small  rivulets  and  springs,  gain  in  a 
short  distance  immense  force  and  volume,  ^ving  unfiwling  freshness  to  tho  rich 
grasses,  flowers,  wild  fruits,  and  lofty  trees  found  in  tho  valleys  they  traverse. 

At  A  height  of  12,000  feet,  in  these  regions,  timber  disappear,  though  rich 
pasturage  and  flowers  are  found  growing  close  to  the  banks  of  snow.  Straw 
Denies  aix;  often  found  gi'owing  in  great  abnndanco  far  above  tiie  timber  line, 
as  well  as  raspben-ies.  The  timber  above  an  altitude  of  8,000  or  9,000  feet  ia 
principally  fir  and  spnico,  which  is  quite  abundant,  and  grows  to  a  great  size. 
The  native  gi-ass  is  of  an  extremely  nutritiotis  quality,  and  for  hay  cannot  be 
excelled.  It  grows  high  and  vigorously,  and  in  the  valleys  and  parks  can  bo 
cut  in  great  quantities.  Trout  are  found  in  the  sti-eamB  at  a-  height  of  nearly 
12,000  feet,  and  a  variety  of  wild  game  is  abundant.  The  climate  is  less  severe 
in  the  silver  regions  than  at  the  ■  same  altitudes  upon  the  eastern  ado  of  the 
range,  owing  to  tihe  high  mountains  which  intervene,  and  which  form  barriers 
agamst  the  sweeping  winds  of  the  plains.  Settlements  aro  rapidly  being  made 
in  those  sections,  and  soon  they  will  resound  with  the  busy  labor  of  thousands 
who  will  be  required  to  develop  the  wonderfully  rich  and  accessible  tveasiares  of 
which  noiv  tho  existence  is  comparatively  unknown. 
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hand,  ill  t!io  form  of  galena,  exhibits  itself  in  many  of  tlio  gold  mines,  but 
diminislies  in  quantity  as  the  shafts  sink.  It  is  more  plentifally  found  in  Ten- 
mile  distiict,  Summit  county,  than  in  any  other  section  yet  known.  In  that  di& 
tviet  it  la  in  some  instances  found  projecting  in  large  masses  above  the  suifaco  of 
tliQ  earth  upon  the  line  of  vein,  and  can  be  detached  in  a  partially  oxidized  con- 
dition in  pieces  weighing  from  500  to  1,000  pounds.  Upoii  Fletcher  moimtain 
thousands  of  tonsconld  be  easily  gleaned  from  tlie  surface,  and  but  a  sliort  dis- 
tance below  the  surface  are  large  beds,  the  extent  of  which  have  not  yet  been 
determined.  This  galena  is  never  formd  free  from  silver,  yielding  fi-om  10  to. 
SOO  ounces  to  the  ton  of  metal. 

Prom  some  pieces  of  galena,  fair  average  oro  from  a  number  of  veins  in  Ten- 
mile  distiict,  the  following  assays  for  wlver  were  obtained  by  Professor  A.  A. 
Hayes,  State  assayer  of  Massachusetts : 

0.         Diets.   Gts. 
P^rataid^el^  per  foil ;;  OUO  pounJi        t>l  J3  8 

IHemmao  vein  do  Cb  J2  0 

Polygon  1  em  1(,  SBC  8  0 

Hard  Cash  Yera  do  108  9  13 

BlncksWne  ■veiu  do  '^  18  6 

Young  vein  do  bo  '6  16 

Finsley-iem  do  I'd  17  0 

Siberjan  vem  do  106  9  20 

AuEUSlJno  vein  do  2J1  3  12 

giving  an  aveiwe  exceeding  130  ounces  to  the  ton 

This  metal,  Mte  copper,  his  not  "been  mined  for  exoopliiig  for  the  purpose  of 
obtaining  it  to  flux  other  metals  with  by  the  new  smelting  process. 

Deposits  of  dry  salt  ai^e  found  in  some  pai-ts  of  the  Territory,  and  salt  springs 
aie  quite  plentiful  in  the  parks.  The  salt  found  in  a  dry  state  is  comparatively 
pure,  and  the  saline  spi'ings  contain  fully  ono-balf  pound  of  salt  to  the  gallon 
of  water.  Some  of  tie  springs  are  very  large.  In  the  South  Park  extensive 
works  aro  erected  and  in  operafion  for  boiling  and  evaporating  the  brine.  The 
spring  from  which  the  woi^ks  are  supplied  is  some  1,000  feet  long  by  150  feet 
wide,  from  the  bottom  of  which  the  water  bcdls  up  vigorously. 

The  following  are  altitudes  above  the  sea  of  some  towns  and  passes  in  Colo- 
rado : 

Fea. 

Denver  City 5,317 

GoMenCity 5,8EQ 

CantralCity _ 8,300 

Idaho 7,800 

Georgetown 8,452 

Empire  City _ 8,871 

Pass  over  the  range  »ia  Cheyenne... 7,500 

Pass  over  the  range  oia  Bertlioad - 10,914 

P.ias  over  the  range  Tin  South  Park 1 11,000 

Posa  over  the  range  nitt  Boulder - 11,700 

Pass  over  the  range  jfio  Jones , ■ 12,200 

PiLS3  over  the  range' B!fl  Argentine .• - 13,000 

North,  South,  Middle,  and  SanLnis  Paries,  from - 6, 000  to  9, 000 

MaiQ  belts  ofgold  mines,  from 7, 000  to  9, 000 

Main  bolts  of  Bilver  niinos,  from 8,000  t«  11, 000 

About  one-half  of  the  Tenitoiy  is  covered  with  timber,  the  growth  in  somo 
sections  being  small  and  scattering,  composed  of  the  piUon,  or  nnt-bearing  pine, 
and  scrahhy  cedar.  These  are  confined  to  the  lower  Ibot-hiHe  of  the  mountains. 
Higher  up  are  found  cedar,  spruce,  fir,  and  pine,  whicli  grow  to  aa  enormous 
size,  hemlock,  aspen,  and  oak  ai^e  also  found.  Plum  and  olierry  trees  ai-e  met 
with  growing  wild,  and  the  apple  and  pear  are  being  cultivated  with  success. 
Wild  grapes,  strawberries,  I'aspberries,  and  curi'flnts  are  abundant,  and  heavy 
growths  of  wild  clover,  wild  ryo,  and  wild  barley  cover  many  of  the  valleys. 

The  records  of  the  United  States  Land  Office  exhibit  sales  of  210,^OPt_"»i(area[c 
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of  fanning  land  in  the  TeiTitory,  witli_190,000  acres  claimed  but  not  paid  ior, 
making  400,000  acres  under  improvement.  Of  tliis  number  100,000  acres  are 
well  cultivated.  Wheat,  barley,  and  oats  yield  from  30  to  70  bushels  to  the 
acre,  and  all  varieties  of  vegetables  are  successfully  raised.  In  1865,  for  a 
number  of  months  corn  and  oats  sold  i-eadily  at  prices  i-anging  from  15  to  25 
cents  per  pound.  In  the  summer  of  1866  grains  sold  in  Colorado  at  prices  less 
than  those  ruling  in  Chicago,  Illinois,  the  largest  grain  mart  in  the  world.  Eight 
or  ten  flour  mills  are  now  in  operation,  which  are  malting  more  flour  thtin  the  people 
of  the  Territory  can  consume. 

Enough  has  been  done  in  Colorado  to  satisfy  any  one  of  the  true  value  of  the 
countless  and  inexhaustible  veins  which-  so  closely  pack  and  seam  her  mountain 
sides,  and  the  improvements  which  have  been  made  there  in  so  short  a  time  musi 
appear  astonishing  to  any  one  who  wUI  examine  them.  But  the  great  difficulties 
which  have  been  encountered  must  be  taken  into  consideration  by  those  who 
review  her  mining  processes ;  the  inteiTuptions  of  the  war  and  Indian  difficulties ; 
the  long  distance  and  high  rates  of  freight  from  the  Missouri  river,  and  the  delay 
occaeioned  in  getting  the  machinery  ordered,  which,  being  of  novel  construction, 
had  to  be  manufactured  expressly  for  the  purpose.  But  these  difficulties  are 
happily  now  overcome  by  the  cessation  of  war,  by  the  building  of  railroads,  and 
by  tha  manufacturing  establishments  in  the  Teiritory,  so  that  we  may  reasonably 
expect  in  the  succeeding  few  years  to.  see  a  more  rapid  and  successful  advance. 

WYOMING,  OR  LINCOLN. 

On  the-  organization  of  Montana  Teraitoiy,  and  the  limitation  of  Idaho  to  dis- 
tricts west  of  the  Rocky  mountmns,  a  region  remsuued  south  of  Montana  which, 
for  want  of  settlements  or  any  form  of  pubBc  organization,  was  annexed  to  Dakota 
It  will  probably  bo  constituted  a  Territory  at  the  current  session  of  Congress,  as 
important  discoveries  of  gold  mines  have  lately  occurred  in  the  valley  of  the 
Sweetwater  and  on  the  sources  of  tlio  Wind  river.  ■  The  Oereso  lode,  neai-  the 
South  Pass,  is  the  most  prominent  locality,  and  was  the  first  scene  of  discovery. 
As  much  as  $130  per  day  is  claimed  as  the  rewai-d  of  one  man's  labor  with  a 
hand  mortar.  Some  150  lodes  have  been  located,  all  within  a  circle  of  6  by  15 
iniles,  while  the  great  mineral  belt  in  which  the  mines  are  found  extends  from 
Fremont's  Peak  south  to  the  junction  of  Grand  and  Green  rivera.  There  seems 
to  be  little  doubt  that  the  foot-hills  of  iho  "Wind  Biver  mountains  are  equally 
auriferous. 

The  Sweetwater  mines  are  situated  northeast  of  the  old  emigrant  road  which 
leads  through  South  Pass  and  by  the  Pacific  Springs,  and  are  on  the  eastern 
slope  of  the  Rocky  mountains;  and, thus  far  only  one  ledge  has  been  observed 
to  cross  the  divide  to  the  western  slope  of  the  mountains.  The  line  of  the  Pacific 
road  is  26  miles  south  of  the  mines — ^the  telegraph  within  nine  miles.  A  popu- 
lation of  600  passed  the  winter  of  1867-68  in  this  district;  a  newspaper,  the 
Sweetwater  Miner,  has  commenced  its  issues,  and  the  fedeiul  government  will 
probably  be  represented  by  territorial  officers  at  an  early  day. 


So  much  interest  is  expressed  in  the  mining  development  of  this  new  Tei'ritory 
that  I  have  sought  and  obtained  the  valuable  assistance  of  W-  S.  Keyos,  mining 
engineer,  a  resident  of  Montana,  to  present  with  some  detail  the  narratives  of 
mining  discovery  and  enterprise  upon  the  sources  of  the  Missouri.  His  commu- 
nication is  embraced  in  the  appendix  to  this  report. 

In  estimating  the  annual  product  of  the  precious  metals  from  Montana,  I 
adopted  a  rate,  ■which  did  not  seem  entirely  arbitrary,  of  doubling  the  mint  deposits 
for  the  year  ending  June  30, 1866.  These  were  $5,505,687  30,  and  op  this  basis 
the  production  of  that  year  was  a^umed  to  be  about  #12,000,000.    |I-,am  still 
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of  tli6  opinion  that  tliis  method  of  estimate  is  fail,  and  reasonably  accurate  in 
reepect  to  gold,  while,  as  to  silver,  so  little  is  ever  demanded  for  coinage  tliat  a 
mnch  greater  proportion  passes  into  consumption  froni  private  assay.  The  deposita 
of  gold  from  Montana  at  the  mint,  in  Philadelphia,  San  Frandsco,  and  Denver, 
and  the  assay  office  in  New  York,  for  tlie-yeai'  ending  June  30, 1867,  amonnted 
to  $6,595,419  15.  This  amount  doubled  would  be  $13,190,888  30,  or  with  an 
addition  of  the  probable  quantity  of  silver,  it  may  be  stated  at  $13,250,000. 

Professor  Keyes  accepts  a  calculation,  by  N.  P.  Langford,  esq.,  collector  of 
internal  revenue,  based  on  population  in  1S67,  which  is  reported  at  24,000. 
Assuming  an  average  population  of  28,500  since  1864,  and  that  the  average  coat 
of  living  is  $750  per  annum,  these  gentlemen  infer  that  the  population  must  have 
received  from  the  mines  the  annu&l  aggregate  of  $16,875,000.  In  the  English 
mining  colonies  careful  statements  of  the  number  engaged  in  gold  mining  are 
preserved;  but  the  record  in  Austi'alia,  for  1867,  only  returns  ^80,  or  $400,  per 
miner.  There  is  probaply  no  industry  in  the  world  so  preoaiious,  and  in  which 
there  Is  so  much  lime  passed  without  productive  results.  Apply  the  Australian 
ratio  to  the  entire  avei-age  population  of  Montana,  as  above  stated,  and  wo  have 
569,000,000  per  annum  ance  1864— ira  statement  which  is  only  $3,000,000  in  exce^ 
of  the  estimate  in  my  last  report.  The  foi^egoing  statement  of  $13,250,000, 
founded  on  the  mint  deposits  of  1867,  ia  more  favorable  to  Montana  than  the 
estimate  of  Mosetb.  Langford  and  Keyes. 

The  area  of  the  Tenitory  ia  reported  as  146, 689^'^^  square  miles,  eqoal  to 
93,881,184  aci'os — neailythe  same  as  California,  three  times  the  area  of  New 
York,  two  and  a  half  that  of  New  England ;  and  yet  no  greater  propoi-tion  is 
claimed  by  local  authorities  as  susceptible  of  cultivation  than  1  acre  inr  30,  or  a 
total  of  3,346,400  acres.  Of  course,  afai-  greater  sui-fece  will  afford  sustenance 
to  domestic  animals.  The  limit  to  agriculture,  as  in  Colorado  and  New  Mexico, 
is  the  possibility  of  inigation. 

Eefemng  to  the  encltraed  communication  for  further  details,  it  is  not  deemed 
inappropriate  to  trace  beyond  the  international  frontier  those  physical  features 
which  have  characteiized  the  cordiilera  of  the  Sierra  Madre  from  the  29th  to  the 
49th  parallel.  These  are  attractively  described  by  Fatlier  De  Smet,  the  well- 
known  missionary,  who,  in  1845,  orosaed  the  mountaina  from  th.e  sources  of  the 
ColmnbiatotheBowriver,orSoutbforkoftheSaskatchawan.  Thence  he  continued 
northward,  noticing  coal  on  the  Bed  Deer,  a  branoh  of  the  Bow  river.  Deaoend- 
ing  the  valley  of  the  Ked  Deer,  he  at  leigth  emerged  upon  what  he  described 
as  "the  vast  plain,  the  ocean  of  prairies."  He  followed  the  general  direction  of 
the  mountain  cbain  to  Edmonton  House,  in  latitude  54°,  whence  he  wrote  in  the 
following  terms  T 

The  entire  region  in  the  vicinity  o£  tie  eastern  chain  of  the  Eocky  mountains,  serving  aa 
their  baae  for  30  or  eOmiles,  iBOitremelyferUio,  abounding  in  forests,  plains,  prairiea,  lakes, 
streams,  and  mineral  springs.  The  rivers  and  streams  are  innumerable,  and  on  every  side 
offer  situations  favorable  for  the  construction  of  mills.  The  norfieni  and  southern  branches 
of  the  Saskatchawan  water  the  district  I  have  traversed  for  a  distance  of  about  300  miles. 
Forests  of  pines,  cjpress,  thorn,  poplar,  audaepen  trees,  as  well  as  others  of  different  kinds, 
occupy  a  lai^e  portion  of  it,  ooveiing  the  declivities  of  the  nionntains  and  banlts  of  the  rivers. 
These  originatly  take  their  rise  iii  the  highest  chains,  whence  they  issue  in  every  direction 
like  so  many  veins.  The  beds  and  sides  of  these  rivets  are  pebbly,  and  their  course  rapid, 
but  as  they  recede  from  the  mountwns  they  widen,  and  their  currents  lose  something  of 
their  impetuosity.  Their  waters  ate  usually  very  clear.  The  country  would  bo  capable  ot 
suppoiling  a  large  population,  and  tbe  soil  is  favorable  for  the  produeUon  of  wheat,  barlty, 
potatoes,  and  beans,  which  grow  here  as  well  as  in  the  more  southem  countries. 

As  early  as  1862,  some  American  explorers  washed  from  the  bed  of  the  north 
Saakatchawan  river,  at  a  distance  of  200  miles  from  its  extreme  sources  in  the 
Eocky  mouiitmns,  minute  particles  of  gold,  bat  with  no  return  exceeding  ime 
ceftt  to  the  pan,  or  $5  per  day.  In  subsequent  years  the  emigrants  from  Selkirk 
settlements,  and  a  few  American  adventurers,  obtained  more  satisfaotoiy^i-esults, 
there  being  frequent  instances  of  $10  as  a  daily  average  from  bars  otgul^h^ll. 
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nearer  the  momitains.  As  tlio  Montana  explorations  havo  advanced  to\vai\lH 
the  international  froBtier,  each  oncampment  proving  moro  productive  than  its 
predecessors,  the  opinion  has  pi-ovailed  that  the  sources  of  the  Saakatohawan 
would  develop  rich  deposits  of  gold  and  silver,  especiaily  near  the  great  centre 
of  physical  distarhance,  where  Mount  Hooker  reaches  an  elevation  <ff  16,000 
feet,  and  Mount  Brown  15,700  feet  above  the  sea,  and  from  which  the  waters  of  the 
Saskatcbawan,  Peace,  Frazer,  and  Columbia  rivers  diverge  to  three  ocesias.  So 
prevalent  is  this  belief  in  Montana  that  a  anddea  migration  of  thonsands  may  at 
any  moment  be  anticipated.  American  prospectors  at  the  Kootanie  mines  have 
already  passed  the  mountains  on  or  beyond  the  boundary  of  49°,  and  fotind  rich 
washings,  returuing'  even  $60  daily  to  the  Land  on  the  soiircos  of  the  sonth 
Saakatehawan. 

The  limit  of  successful  agi'icultnro  in  the  northern  temperate  zone  should  be 
canied  considerably  beyond  the  Saakatehawan  valley,  especially  near  the  Eocky 
mountains.  Su-  Iloderick  Mitrchiaon,  in  an  addi'ess  before  the  London  Gfeograph- 
ioal  Society,  represents  this  chain  of  monatains  to  be  greatly  depi'essed  in  high 
Borthem  latitudes,  and  indeed  several  of  the  tributaries  of  the  Maokeijzie  have 
their  sources  on  the  Parafio  slope,  and  wind  thi-ough  the  mountains  before  felling 
into  the  great  Arctic  river.  The  mountain  valleys  of  the  Peace  and  Liai-d 
rivers,  latitude  56°  to  60°,  are  thus  influenced  by  the  Pacific  winds,  and  wheat 
and  other  cereals  ai-e  successfully  cultivated.  Sir  Alexander  Mackenzie  describes, 
under  date  of  May  10,  the  exuberant  verdure  of  the  moimtain  valleya — trees 
aboflt  to  blossom,  and  buffalo  attended  by  their  young.  During  an  inq^uiiy  in 
1858  by  the  English  House  of  Conrnions  into  the  situation  of  tae  territoiy  of 
the  Hudson's  Bay  Company,  similar  statements  were  elicited.  Dr.  Eichard  King, 
who  accompanied  an  expedition  in  search  of  Sir  John  Eoss,  as  "surgeon  and 
Datuialist,"  was  asked  wliat  poiiion  of  the  countiy  visited  by  him  was  valuable 
for  the  puipose  of  settlement.  '  In  reply  he  described  "as  a  very  fertile  valley  a 
square  piece  of  country,"  bounded  on  the  south  by  Gumbei'land  House,  and  by 
the  Athabasca  lake  on  the  north.    His  own  words  are  as  follows: 

The  Bources  of  tlie  Attabasca  and  the  soui'ces  of  the  Saskatcbawaa  include  an  enormCns 
area  of  country.  It  is,  in  fact,  a  vael  piece  of  loud  Burrounded  by  water.  IVhen  I  heard 
Dr.  IiivingBton's  descriplioiioflhat  country,  ■whlohhefoandintje  interior  of  Africa,  within 
the  equator,  it  appearedlfl  me  lobe  preciaely  thekind  of  country  which  I  am  now  desoribinff. 
It  is  a  rich  6oi),  interspersed  with  well-wooded  country,  there  bdng  growth  of  every  liiod, 
and  the  whole  vegetable  kingdom  alive. 

When  asked  concerning  mineral  productions  his  reply  was : 

1  do  not- know  of  any  "other  mineral  except  linieEtoue;'limestone  i; 

iions.     *     •    "    The  birch,  the  beech,  and  the  maple  r"  ■■■    " '■ 

sort  of  fnijt. 

When  questioned  fm^ther,  as  to  the  groxrth  of  trees.  Dr.  ICing  replied  by.  a 
comparison  "with  the  magnificent  trees  around  Kendngton  Park  in  London."' 
He  described  a  faim  near  Cumberland  House,  under  very  sueosssful  cultivation — 
lusmiant  wheat,  potatoes,  barley,  pigs,  cows,  aad  hoi'ses. 

Beyond  the  Athabasca  district  above  described,  the  valley  of  the  Mackenzie, 
parallel  and  adjacent  to  the  northwestern  trend  of  the  Eocky  mountains,  is  too 
Arctic  in  position  and  climate  for  successful  agiiculture,  but  will  always  possess 
interest  to  the  geologist  and  mineralogist.  Its  com-se  has  been  fi-equently  followed 
by  sdentiflc  ooservera,  either  employed  by  the  Hudson's  Bay  Company,  or  com- 
missioned by  the  English  government  for  exploration  of  the  Arctic  coast.  These 
observations  ai^o  of  interest,  fom  their  analogies  to  the  formations  previously 
noticed  mthin  the  Territories  of  Montana,  Colorado,  and  New  Mexico,  and 
because  tlie  exti'ome  northern  districts  are  only  sepai'ated  by  a  mountain  chain 
from  the  comparatively  miknown  Territory  of  Alaska.  The  Saskatchawan 
basin  is  mostly  eilurian,  but  towards  its  western  and^northeni  borders  coal 
3  are  developed,  which  extend  contiauously  to  the^'ci^.ppfeam,  along 
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the  western  bant  of  tlie  Maokonaio.  The  prepoaderance  of  testmony  is  that 
the  coal  is  lignite.  Of  this  Mackenzie  district,  Sir  John.  Richardsoit  thus  apoke 
in  a  commimication  published  in  the  journal  of  tho  Geographical  Society  for 
1845: 

It  is  rich  in  minelala ;  mexliaustible  coal-fields  skirt  the  Eocky  monntairjs  tbrough  1S°  of 
latitude  i  beds  of  coal  crop  out  of  tho  surface  on  various  parta  of  the  Arotio  coast ;  velUE  of 
lead  ore  traverse  tlie  rocks  of  Coronation  Gulf,  and  the  Mackonzia  rivsr  flows  tbrougb  a 
well -wooded  tract,  skirted  by  metalliferous  ranges  of  mountains,  and  offers  no  obstructicn  to 
steam  navigatioc  for  upwards  of  1,200  miles. 


fieturning  to  the  tenitory  of  the  United  States,  the  BlacA  Hills  on  the  Vt 
border  of  Dakota,  between  44°  and  45°  latitude,  and  103°  and  105°  longitude, 
will  next  receive  notice.  They  ai'e  closely  related  to  Qie  Missoiui  and  Yellow- 
Btone  taiaes  of  Montana,  and  have  been  ascertained  by  the  exploratdons  of  Liea- 
tenant  Gf.  K-  Warren  in  1847,  and  of  Captain  W.  F-  Beynolds  in  1859  and  1860, 
under  dii-ection  of  the  United  States  topographical  office,  to  be  ricli  in  gold  and 
silver,  as  well  as  coal,  iron,  copper,  and  pine  forests. 

The  area  occupied  by  the  EJiick  Hills,  as  delineated  ou  a  map  which  accom- 
panies  Lieutenant  Wan-en's  report,  is  6,000  square  miles,  or  about  the  surface  of 
Connecticut^  Their  bases  arc  elevated  irom  2jS00  to  8,600  feet,  and  the  highest 
peaks  are  about  6,700  feet  above  the  ocean  level.  The  whole  geological  range 
of  rocks,  frorn  the  granite  and  metamorphosed  aaoicto  the  cretaceous  formations 
of  the  Bun-ounding  plains,  are  developed  by  -the  upheaval  of  the  mountain  mass. 
Thus,  at  the  junction  of  dlmian  rocks,  gold  becomes  a^cesable,  while  the  car- 
boniferous strata  bring  coal  me^ures  wifcin  reach. 

With  the  pacification  of  the  Sioux  Indians  and  the  establishment  of  emigrant 
roads  this  district  of  Dakota  would  doabllras  be  the  sceuo  of  great  mining  excite- 
ment, as  the  gold  field  of  the  Black  Hills  is  accessible  at  a  distance  of  120  miles 
from  the  Missouri  river. 


In  1865  attention  was  directed  to  discovoiles  of  gold  and  silver  northwest  of 
Lake  Superior,  in  the  State  of  Minnesota.  Lake  Veiinillioi},  an  espaneion  of  a 
stream  of  that  name,  is  the  centre  of  the  district  in  question.  The  outline  of 
this  lake  is  very  in-egular.  With  a  diameter  of  30  miles,  its  surface  is  so  studded 
with  islands,  its  shores  so  broken  with  bays  and  headlands,  that  the  entire'  coast 
line  cannot  ,be  less  than  200  miles  in  extent.  Ib  1848  Dr.  I.  Gf.  Norwood,  of 
Owen's  geological  sui-vey,  passed  from  the  mouth  of  the  St  Louis  river,  at  the 
western  extremity  of  Lake  Superior,  to  the  Bom-oes  of  the  Vermillion  river,  and, 
descending  tlirough  the  Iak«  to  tlie  Rainy  river,  furnished  a  sketch  of  its  natural 
features  affld  mineral  expesnres.  His  statementa  are  repeated  so  far  as  they 
record  the  usual  indications  of  a  gold  formation. 

Before  entering  Vermillion  lake  irom  the  south.  Dr.  Norwood  mentionsa  per- 
pendicular fall  of  eight  feet  over  "silioious  slate,  hard  and  gray,  with  minute 
grains  of  iron  pyrites  sparsely  disseminated  through  it,*  This  rock  bears  east 
and  west,  with  thin  seams  of  quartz  between  the  laminje,  running  in  the  line  of 
bearing.  There  ^re  also  in-egular  patches  of  quartz,  fi-om  8  to  10  feet  \-mg  and 
from  6  to  12  inches  wide,  which  cix)^  the  strike  at  right  angles.  The  river  is 
broken  by  falls  three-quarters  of  a  mile  above,  or  eonfli  of,  La];e  Veiinillion. 

The  islands  in  tho  lake  indicate  very  distinctly  volcanic  action,  one  of  them 
being  an  extinct  crater.  The  prevalent  rocks  are  talcose  slate,  which  Dr.  Nor- 
wood describes  as  "eminently  magnesian,  thinly  laminated,  and  traversed  by 
numerous  veins  of  quartz  from  an  inch  to  five  feet  wide,  some  of  which  contain 
beautiful  crystals  of  iron  pyrites,"  He  adds  that,  "from  some  indications  noticed, 
other  more  valuable  minerals  will  probablv  be  found  associated  witbit."    A  i 
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specimen  obtained  about  midway  of  tte  lake  is  catalogued  as  "  quartz  of  reddish 
brown  coloi- }  crystalline,  with  yellow  iron  pyrites,  crystallized  as  well  as  foliated, 
■  disseminated  throngti  it." 

These  quarts  veins  were  ascertained  in  lS6S-'66  to  be  attriferous,  A  speramen 
weighing  three  pounds,  containing  copper  pyrites,  was  forwarded  by  the  goremor 
of  Minnesota  to  the  miot  in  Philadelphia,  and,  upon  assay,  was  found  to  contain 
$33  63  of  gold  and  $i  42  of  silver  per  ton  of  2,000  pounds.  The  Staf«  geolo- 
gist, Mr.  H.  H.-  Eames,  reported  an  abundant  supply  of  quarta  equal  in  richness. 
Other  assays  in  New  York — in  one  instance  by  officers  of  the  United  States  assay 
office — exliibited  results  from  $10  to  $35  per  ton.  Professor  J,  V.  Z.  Blaney, 
of  Chicago,  d^cribed  a  vein  10  feet  in  width,  at  the  foot  of  a  shaft  of.  50  feet, 
which  was  "indubitably  gold-bearing,"  and  added  that  "speeiinens  taken  from 
its  centi-al  portion,  as  proven  by  assay,  would  be  sufficient  in  California,  Colorado, 
and  other  snceessful  mining  re^ons,  to  wan-ant  further  exploration."  Washings 
of  the  drift  near  the  veins  opened  have  produced  gold,  but  in  limited  quantities. 
Difficulties  of  ti-ansportation,  coneurring  with  the  genei-a!  depression  of  mining 
interests  in  the  basin  of  Lake  Superior,  have  postponed  the  consnflimation  of 
several  enterprises  foi:  working  the  Vermillion  mines ;  but  a  ton  of  quartz  recently 
reduced  at  St.  Paul  is  stud  to  have  yielded  eight  pounds  of  bullion,  valued  between 
$400  and  $500.  The  question  of  their  general  productiveness  remains  to  be 
determined. 

CANADIAN   mUES. 

When,  ill  18C3,  gold  was  discoviired  upon  tlie  sources  of  the  Saskatchawan, 
a  newspaper-  at  Selkirk  settlement,  the  Norwester,  pulilished  statements  of  the 
existence  of  gold  between  Lake  Superior  and  Lake  Winnipeg.  Since  the  Vei'- 
million  discovery  rumors  of  its  extension  into  British  America  ai-e  prevalent,  and 
suggest  a  probability  that  the  mountain  chain  known  to  geographers  as  the 
Laurentian,  which  separates  the  waters  of  tho  St.  Lawi-ence  and  its  lakes  from 
the  tributaries  of  Hudson  bay,  may  reveal  to  future  explorers  extensive  deposits 
of  gold  and  silver.  The  basin  of  the  St.  Lawrence,  including  the  sandstonesof 
Lake  Superior,  is  a  lower  Silurian  formation;  that  of  Hudson  bay,  granitic  or 
primaiy,  with  many  evidences  in  Minnesota  and  along  the  Canadian  shore  of 
Lake  Superior  of  eruptive  or  igneous  agencies. 

Sir  Roderick  Murchison  has  frequently  advanced  the  opinion  that  the  pro- 
ductive gold  districts  of  the  world  occur  where  the  silurian,  and  perhaps  the 
lower  strata  of  Devonian,  rooks  aio  in  contaot  with,  or  have  been  penetrated  by, 
greenstones,  porphyries,  serpentine,  granitic,  and  other  rocks  of  the  primaryfoi-ma- 
tion.  Gold,  especially  when  traced  to  its  original  matrix,  is  found  to  occm-  chiefly 
in  veins  or  lodes  of  quartz  rising  from  beneath'  and  cutting  throagh  the  secondary 
strata  or  beds  of  which  the  surfece  was  previously  composed.  These  conditions 
are  observetl  in  the  Vemullion  district,  and  Professor  Owen,  as  early  as  1850, 
ti-aced  in  this  locality  of  Minnesota,  and  northeastwardly  along  the  north  shore 
of  Lake  Superior,  in  Canada,  what  he  denominated  a  "great  plutonic  chain," 
and  the  "  main  axis  of  dislocation,"  from  which  silurian  sandstones  extend  south- 
wardly through  Wisconsin  and  Minnesota,  while  on  the  north  the  streams  which 
are  turned  towai'ds,  Hudson  bay  traverse  a  region  exclusively  granitic  or  pri- 
mary. If  in  Minnesota  an  auriferous  belt  has  marked  this  line  of  junction,  we 
may  with  reason  anticipate  its  extension  eastwaa'dly  into  Canada  and  northwest- 
wardly towards  Lake  Winnipeg.  Indeed,  as  English  explorers  trace  this  con- 
tact of  piimary  and  Silurian  formations  along  the  basins  of  Lakes  Slave  and 
Athabasca  and  the  channel  of  the  Mackenzie  to  the  Arctic  ocean,  it  Iwcomes  an 
interesting  pi-oblem  for  future  solution  whether  the  auriferous  deposits  of  British 
Columbia  and  Saskatehawan  may  not  be  extended,  with  various  degrees  of  pro- 
ductiveness, along  the  crest  which  separates  the  waters  of  the  Gulfs  of  Mexico 
and  St.  Lawrence  from  those  of  the  Arctic  ocean  and  Hud^k^Mjilhite  as  the 
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discoveries  of  this  ceiitmy  now  follow  tlio  Ui'al  mines  oastwatdj  tliroiigli  Siberia, 
to  the  Pacific. 

The  intrusion  of  gi-anitio  i-ocke  is  not  confined  in  Minnesota  to  the  northeastern 
angle  of  the  State.  It  has  been  traced  southwestwardly,  near  Sauk  rapids,  upon 
the  Upper  Minnesota,  and  even  to  the  northwestern  boundaty  of  Iowa,  in  a 
wedge-like  shape,  although  covered  in  most  places  by  the  mass  of  drift  which 
constitutfiB  so  large  a  portion  of  the  sniface  of  Minnesota.  A.  similar  gi-anitic 
cape,  with  its  associated  minei-als,  may  be  the  explanation  of  the  alleged  gold 
deposits  in  the  township  of  Madoc,  near  Kingston,  in  Canada  West. 

In  1867  occurred  an  important  discovery  of  native  silver  near  Tort  "William, 
on  Tliundei'  bay  of  Lake  Superior,  almost  at.  the  western  limit  of  Canada. 
Minera.fi-om  Ontonagon  have  vidted  the  locality  and  returned  with  specimens  of 
native  silver,  lead,  copper  ore,  and  mundic-  The  native  silver  is  principally 
disseminated  in  the  vein  maiiix,  much  like  stamp  copper,  and  its  weight  runs 
from  1  to  10  per  cent,  of  the  rock.  The  lead  is  also  Lighly  charged  with  silver 
ore.  Although  many  claims  have  been  secured,  yet  only  two  shafta  tave  been 
sunk.  From  these,  whidi  have  i-eaohed  a  depth  of  30  to  40  feet,  a  ooniriderable 
amount  of  ore  lias  been  taken,  oonasting  of  native  silver,  black  sulphm'ot  of  silver, 
argentiferous  galena,  and  leaf  alver  through  the  spar.  These  shafts  are  upon 
one  lode,  which  is  fully  20  feet  in  width,  having  an  east  and  west  bearing,  with 
dip  to  the  north.  The  sheet  of  mineral  and  metal  is  about  four  inches  in  thick- 
ness, interspersed  through  the  spar  and  quarts  and  mingled  with  hornblende. 
The  yield  of  the  working  ores,  from  pracUcal  assay,  is  stated  to  be  at  the  i-ate 
of  |1700  per  ton.  If  the  omTent  information  in  regard  to  these  silver  mines  at 
Port  William  is  confirmed,  they  will  soon  bo  tho  centre  ,of  great  mining  exoito- 

A  discoveiy  of  gold  on  the  north  shoix)  of  Lake  Superior,  in  the  region  of  Black 
bay,  between  Thunder  bay  and  the  river  Neipigon,  ih  commnnicatod  by  Pro- 
fessor E,  J.  Chapman  to  the  Toronto  Globe.  He  represents  that  repeated  assays 
have  yielded  amounts  of  gold  varying  per  ton  from  15  to  19  pennyweights,  tho 
moan  being  17  pennyweights  13  grains,  with  abont  two  ounces  of  silver — ^i-esults 
obtained  fi^om  surtiace  specimens  only,  and  showing  a  value  of  neaily  $21  per 
ton,  irrespective  of  considerable  amounts  of  copper  and  lead.  The  enclosing 
rock  ia  described  as  silmian. 

The  discoveries  in  the  Madoc  district,  neai.Belle^alle,  in  Canada  Wpst,  or 
Ontario,  have  been  extended,  geographically,  during  tho  past  year,  and  reduction 
works  by  several  i-esponsible  companies  arc  nearly  completed.  Much  mystery 
attends  the  degree  of  success  by  iJie  different  claims  now  in  com-se  of  develop- 
ment, but  there  is  good  reason  to  believe  that  next  summer's  operations  mil  vindi- 
cate the  wisdom  of  the  very  eonsideiublo  investments  which  bavo  been  made. 

Tho  latest  and  most  reliable  statement  in  i^egard  to  the  Madoo  mines  is  pre- 
sented by  the  gold  inspector  of  the  Quiute  mining  district,  for  tho  month  of  Jan- 
uary, 1868,  from  which  it  appeal's  that  the  reduction  of  ores  by  working  pro- 
cess from  4S  district  localities,  19  yielded  gold  in  paying  quantities,  14  in  sm^lor 
quantities,  and  13  showed  blank.  The  highiBt  returns  were  $40  and  $62  per 
ton.  Of  tho  mines  from  which  samples  have  hitherto  been  sent  to  tho  two 
reducing  establishments,  now  in  operation,  42  per  cent.  Tvill  pay  to  work  from  the 
first,  34  per  cent,  are  worthy  of  further  trial,  and  only  26  per  cent,  show.no 
appreciable  result.     TTio  greatest  depth  of  excavation  yet  reached  is  70  feet. 

The  aoriferous  alloviaas  of  Lower  Canada  cover  an  extended  region  estimated 
by  the  geological  commission  to  embrace  10,000  square  miles.  The  gi-avcls, 
through  which  the  gold  ia  very  irregolai'ly  distributed,  are  generally  covered  by 
a  layer  of  vegetable  earth  and  often  by  a  bed  of  clay.  They  repose  in  part 
upon  metamorphio  lower  silmian  i-ocka  consisting  of  schists,  generally  taleose, 
micaceous  or  chloritic,  associated  with  diorites  and  serpentines.  But  to  the 
southward  these  lower  silmian  strata  are  unconformably  overlaid  by(olhers>9f  [,- 
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upper  silniian  age,  which  are  also  covered  by  gold-bearing  alluviana.  These 
upper  rooks  consist  of  argillaceous  schists,  with  sandstones  and  linieBtones  all  , 
more  or  less  altered.  The  rocks  of  these  two  formations,  bnt  especiaJly  or'  the 
upper  aUuiian,  are  traversed  by  numeroiis  veins  of  qaartz  running  in  the  (Ureotion 
of  the  stratification,  or  betweea  northeast  and  east.  Mr.  A.  Michel,  from  whoui 
these  particulars  are  obtajaed,  compares  these  Canadian  deposits  with  the  auiif- 

,  erous  sands  of  the  Ural  or  Altai  mountains,  in  Siberia,  which  ai'6  rarely  found 
rept^ing  on  granitic  or  syeniiac  rooksj  bnt  almost  always  on  schistose  rocks  in 
the  vicinity  of  dioritea  and  serpentines,  which  has  led  the  Eussian  mining 
engineers  to  consider  the  gold  as  having  "its  principal  source  in  the  ferruginous 
quartz  of  the  metamorphio  echists,  and  in  the  vicinity  of  the  serpentines  and 
diorites." 

These  mines  are  .called  Chandiere,  as  upoa  that  tributary  of  the  St.  Lawrence 
and  its  branch^,  in  the  Seignory  of  Vaudreiul,  the  principal  placers  have  been 
discovered,  and  there,  also,  me  only  quartz  lodes  have  been  successfully  worked. 
Alluvial  mining  is  no  longer  prosecuted,  although  favorable  i-eports  have  been 
circulated  since  1851,  and  Mr.  T,  Sterry  Hunt,  of  the  Canadian  geological 
survey,  claims  that  the  river  baaks  would  richly  repay  the  use  of  hydraulic 
methods.  Asauroing  that  the  cost  in  Canada  of  washing  gravel  by  this  method 
would  be  one-fourth  as  mnch  as  in  California,  or  five  cents  the  cubic  yard,  he 
adds  that  the  auriferous  alluvian  over  an  acre  at  the  forks  of  the  Du  Loup  and 
Chaudiere  yielded,  during  the  workings  in  1851-'5S,  at  the  rate  of  one  and 
thuty-eight  hundredths  grain  of  gold  to  the  cubic  foot,  which  is  equal  to  37 

'  grains  to  the  cubic  yard.  At  the  ordinary  fineness  of  the  alluvial  gold  of  the 
Ohaodiere  region,  the  value  of  this  would  be  $1  33  as  the  yield  of  a  cubic  yard 
of  gravel.  The  alluvial  gold  of  this  district  is  not  confined  to  the  gravel  of 
river  channels,  nor  to  alluvial  flats,  but  is  found  in  gravels  high  above  the  river 
beds,  to  which  the  hydraulio  method  rcight  be  applied  with  advantage  even 
though  the  proportion  of  gold  was  much  less  than  near  the  Du  LoUp. 

Prof.  Hunt  gives  the' results  of  31  assays  of  gold-bearing  rock,  from  12  difl'erent 
localities.  Of  these  assays  18  gave  no  trace  of  gold,  while  the  remaining  13 
gave  the  following  returns:  1.  Of  five  assays  four  gave  an  averdge  of  only 
6  dwts.,  13  grmns  of  gold  =  $6  76,  while  the  fifth,  in  which  a  large  scale  of 
gold  was  seen  in  sifting  and  was  added  to  the  a^ay,  yielded  at  the  rate  of  4 
ounces,  18  dwts,,  =  $101  S9;  the  average  of  the  five  assays  being  $35  66  per 
ton.  S.  From  another  locality  in  the  Seignory  of  Vandreuil,  fom-  assays  gave 
a  mean  o£  4  dwts.,  21  gi*ains,  =  $5  03 ;  and  that  of  two  other's,  in  which  a  scale 
of  gold  was  seen  and  ground  up  with  the  powder,  gave  3  ouaces,  2  dwts.,  = 
$64  07,  the  average  of  lie  sis  assays  being  S24  71  to  Uie  ton,  8.  Two  Vaudi-euil 
assays  gave  a  mean  of  14  dwts.,  16  grains,  =  $15  15.  4.  Two  assays  fi-om 
another  district,  Liniere,  gave  a  mean  of  6  dwts.,  13  grains,  =  $6  76  to  the  ton. 
This  i-ecord  does  not  place  the  success  of  quartz,  minmg  beyond  all  contingency ; 
but  a  well  organized  company  is  now  engaged  in  experiments  which  will  deter- 
mine the  question  during  1868. 

KOVA  SCOTIA. 

There  is  no  distiict  on  this  continent,  not  excepting  the  Grass  Valley  miues 
of  California,  where  the  redaction  of  auriferous  quartz,  has  been  more  successful 
than  in  Nova  Scotia.  Two  important  elements  concur  in  this  result — the  cheap- 
ness of  commodities  under  light  taxation,  and  the  gi-eat  facilities  of  access  from 
the  sea,  and  by  good  roads 

Hon.  P.  S.  Hamilton,  commissioner  of  mines  at  Halifax,  has  favored  me  with 
an  elaborate  communication  upoa  the  gold  mines  of  Nova  Scotia,  including  some 
notice  of  the  coal  measm-es,  which  is  given  In  the  appendix.  The  production  of 
gold  during  1867  amounted  to  8517,140. 
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THE  ALLEGHANY  GOLD  KELDS. 

The  Appalachian  chain  takes  ita  origia  in  Canada,  southeast  of  the  St.  Law- 
rence, andforms  a  broad  belt  of  mountain  ridges  extending  in  a  southwesterly  direo 
tion  to  Alabama.  The  entii-e  length  of  tho  chain  ia  about  1,300  miles ;  its  breadth 
ia  variable,  gi-adually  espacding  towards  its  centre,  and  contiacting  at  each 
extremity.  Tho  most  striking  ftatnro  of  this  mountain  system  is  the  feet  that 
it  ia  made  np  of  a  series  of  parallel  ridges,  very  numerous,  especially  in  Pin  a- 
aylvania  and  Virginia,  no  one  of  which  can  be  considered  aa  being  the  main  or 
central  ohiun  to  which  the  others  are  subordinate,  but  the  whole  forming  a  system 
of  ilesares  which  gradually  open  out  from  tho  southeast  to  tho  northwest,  as  has 
lieen  made  evident  irom  the  results  of  tho  geological  surveys  of  Pennsylvania 
and  Virginia,  under  the  direction  of  Pi-ofeasors  H.  D,  and  W,  B.  Eodgeis,  Along 
the  sootheastem  edge  of  this  great  Appalachian  syat^m  is  a  i-elatively  narrow, 
undulating  i-ange,  known  under  different  names  in  the  different  States.  In  Ver- 
mont it  is  called  the  Green  mountains ;  in  New  York,  tho  Highlands ;  in  Penn- 
sylvania, the  South  mountains;  in  Virginia,  tho  Blue  Ridge;  in  North  Carolina, 
the  Smoky  mouiitMus.  The  rocks  of  this  belt,  which  Las  a  width  of  10  or  15 
miles,  are  of  the  lower  paheozoio  age,  but  highly  metamorphosed,  and,  for  the 
moat  part,  having  then'  organic  remfuns  entirely  obliterated.  Still  further  to 
the  southeast  lies  the  great  amlferous  belt,  nearly  parallel  with  the  Blue  Ridge, 
and  not  eaaily  separated  from  it  ia  geological  age,  either  lithologically  or  by 
palfflontological  characters.  The  central  axis  oi  this  belt  has  a  direclion  in 
Virgima  of  abont  north  SS"  east;  towards  the  noiih  it  assumes  a  moto  nearly 
north  and  Booth  direction,  and  to  the  south  it  approaches  an  east  and  west  line. 
Its  width,  where  most  developed,  does  not  exceed  "0  miles.  This  is  about  its 
extent  on  the  borders  of  North  and  South  Cai-olina.  In  Virginia  it  does  not 
exceed  15  miles.  Starting  from  Georgia  and  pix)ceeding  northward,  wo  find 
it  developed  in  tho  following  counties:  In  Georgia,  in  Carroll,  Cobb,  Cherokee, 
Lumpkin,  and  Habersham  counties;  in  South  Carolina,  through  the  whole 
northwesteiTi  comer  of  the  State,  especially  in  the  following  diatricts :  Abbeville, 
Pickens,  Spartanburg,  Union,  York,  Lancaster;  in  North  Carolina,  in  Mecklen- 
burg, Rutherford,  CabaiTus,  Bowan,  Davidson,  Guilford,  and  Rockingham; 
thence  through  Virginia,  ii  Pittsylvania,  Campbell,  Buckingham,  Fluvanna, 
Louisa,  Spottsylvauia,  Orange,  Culpeper,  Fauquier;  in  Mai-yland,  Montgomery 
comity.  Beyond  Maryland,  to  the  north,  the  indications  become  f^nter,  and 
coMist  only  in  a  few  scattered  lumps  or  fine  scales  occasionally  picked  np,  until 
wo  reach  Canada,  where  there  is  a  considerable  extent  proved  to  be  amdffiroua. 
■  Throughout  this  whole  extent  the  aimferoua  bolt  preaents  rocks  of  nearly  the 
same  cbai'acter;  they  are  slates  of  every  variety  intermixed  with  bands  of  a 
granite  find  syenilic  character.  The  predominating  kind  of  slate  is  talc^rae, 
passing  into  chloritic  and  argillaceous.  The  prevtuhng  dip  is  to  the  east  at  a 
very  high  angle.    In  Virginia  they  stand  nearly  vertical.* 

Since  tho  California  discoveiy  of  1848  little  attention  has  been  given  to  allu- 
vial mining  in  Virginia,  the  Oarolinas,  and  Georgia,  and  until  recently  capital- 
isfs  have  acquieaoed  in  tho  opinion  so  confidently  expressed  by  Sir  Roderick 
Murchison,  ift  "  Silnria"  and  other  publications,  that,  notwithstanding  numerous 
filaments  and  ti'aces  of  gold  near  their  aurfece,  the  Alleghany  vein-stones  held 
no  body  of  ore  downwards  which  would  waiTant  deep  qu^ta  mining.  At  pres- 
ent, with  20  yeara"  experience  in  gold  mining;  with  the  testimony  of  miners  in 
Colorado,  that  a  loi5e  apparently  closed  by  cap-rock  can  be  recovered  mth 
inoicased  richness  at  a  lower  depth ;  with  other  analogies,  however  imperfect, 
fi.'om  the  successful  treatment  of  pyritoua  ores  in  Nova  Sootia ;  and  with  the 
earnest  application  of  inventive  minds  to  new  and  improved  processes  of  desnl- 
phmizatioc,  it  is  evident  that  the  working  of  the  southern  mines  will  bo  resumed, 


'  ^Viitcey's  MotaEie  Wealth  of  tlie  United  States, 
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perhaps  ivitU  the  encouragement  of  a  seientiiic  survey  iindei-  the  auspices  of  the 
general  govuinment. 

The  deposits  of  gold  at  the  United  States  mint  and  it's  branches  betwecii 
1804  and  1S66,  fcom  the  States  traversed  by  tliG  Appalachian  gold-fleM,  ai-o 
reported  its  follows : 

Virjtiiua §(,570,182  83 

North  Cwolina - 0,278,627  &7 

South  Carolina 1,353,663  98 

Georgia 6,97J,68I  60 

Alabama 301,734  63 

19,375,890  80 

If  we  admit  tli;it  an  equal  quantVSy  passed  into  manufactures  or  foreign  com 
mei-ce  without  deposit  for  coinage,  the  aggregate  production  would  be  about 
$40,000,000,  of  which  fully  three-fourths,  or  l30,000,000,  was  mined  between 
1828  and  1848.' 

"it  might  be  expected  that  during  the  year  ending  June  30,  18C7,  the  prodac- 
tiona  of  the  southern  mines  wotdd  reach  results  as  considerable  as  at  any  former 
period.  The  United  States  mint  and  branches  report  the  deposits  of  that  fiscal 
year  &om  the  Alleghany  States  as  follows : 

Alabama $437  30 

Georgia 28.758  2!) 

SoQtE  Carolina 1,200  54 

North  Carolina 66,305  62 

■Virginia 10,205  90 

106,907  56 

It  ivaa  my  purpose  to  give  In  detail  the  organizations  for  gold  mining  in  the 
BOTith  Atlantic  States,  with  pi-aciical  results,  but  so  far  the  attention  of  parties 
interested  has  been  so  exolusively  occupied  in  acquu'ing  titles  and  preparing  for 
actual  operations,  that  it  seems  inexpedient  at  this  time  to  attempt  such  a  detailed 
statement.  Referring,  tlierefore,  to  my  preliminary  report  lor  a  review  of  the 
geolo^cal  and  mineralo^cal  features  of  the  region  in  question,  I  repeat  the  fol- 
fcwing  general  observations : 

1.  There  is  yet  ranch  room  for  the  vigorous  and  intelligent  prosecution  of 
alluvial  mining ;  especially  in  Georgia,  where  the  country  is  abrupt  and  nature 
baa  subjected  tlie  auiilerons  rocks  to  much  dislocation  and  atmospheric  exposure, 
not  only  the  beds  of  tlio  rivers^but  the  adjacent  detritus  of  their  valleys,  will 
unquestionably  give  large  rotund  to  the  new  and  powerful  methods  for  washing 
ponderous  masses  of  earth.  It  is  tmderstood  that  companies  are  now  organized 
who  propose  to  introduce  these  hydraulic  appliances  upon  the  Chestatee  and 
other  tributaries  of  tlie  Chattatoochee  river. 

2.  There  ia  abundant  evidence,  also,  that  the  upper  portions  of  amiferous 
lodes  have  been  in  a  remarkable  degree  desulphurized,  and  may  be  worked  to  a 
considerable  depth  with  great  advantage  before  the  intnision  of  what  is  called 
"cap"  in  Colorado,  or  before  the  mEun  body  of  the  vein  becomes  obstinately 
pyritiforous.  Surface  quartz  raining,  if  the  phrase  is  admissible, .i\t11  wairant 
conaderable  investments  wliatever  subsequent  csperienco  shall  demonstrate  in 
regard  to  the  refractory  sulphurets.  It  may  bo  admitted  that  hitherto  a  quartz 
so  modified  in  chemical  constitution  as  to  be  honoj'-combed,  having  become  cel- 
lular and  brittle  from  the  docomposiUon  of  pyrites,  with  the  gold  set  free  from 
its  matrix,  is  the  only  material  which  it  is  profitable  to  reduce.  But  the  testi- 
mony is  ample  that  immense  quantities  of  ore  in  this  favorable  situation  are 
accessible  in  the  Allegheny  gold  district. 

.  3.  There  are  no  grounds  for  the  opinion  that  the  anriferout^  lodes,  strongly 


marked  as  they  are  by  native  sulphurets,  will  not  prove  trui 


"lie 


EAST  OF  THE  EOCKY  M0XTNTAIN8.  21 

improving  ia  quantity  and  quality  with  theii'  deptli.  PTOfessor  Frederick  Over- 
maiijin  a  woi'kcntiU(Mi"R.'iwitical  Mineralogy,"  publiahod  in  1851,  claims  that  tho 
pyritous  veins  of  Virginia  and  other  south  Atlantic  States  will  be  more  sure  and 
trtstingthati  the  gold-tearing  localities  of- California.  If  the  lower  beds  of 
Colorado  mines  can  be  rais^  and  reduced  with  profit,  deep  sinking  will  be 
equally  successful  in  the  Carolinas. 

METALLURGICAL  TREAXifJSNT. 

The  process  of  amalgamation  still  generally  prevails  in  the  mining  districts 
enumerated.  It  consists  in  reducing  aniifcrous  rook  to  &  fine  powder  by  means 
of  stamps,  arrastitiSj  Chilian  mills,  or  other  mechanica]  contrivance,  and  subject- 
ing it  to  a  continuous  agitation  with  mercury,  with  water  enough  to  give  a  pasty 
conastency  to  tho  ma^,  the  object  being  to  expose  as  fully  as  possible  the  fine 
particles  of  gold  and  silver  to  the  attractive  power  of  the  meroury,  with  which 
they  form  an  amalgam  easily  separable  by  subsidence  in  tho  lighter  pulp  of 
earffliy  matter  of  which  the  ore  consists.  The  amalgam  thus  obtmned  on  being 
subjected  to  moderate  heat  in  an  iron  retort  gives  np  its  mercury,  which  passes 
over  in  vapor  and  is  condensed  again  in  another  vessel,  tho  metal  being  left  in 
tho  retort. 

In  the  case  of  pyritic  ores,  however,  it  is  found  that  tho  process  of  amalga- 
mation is  seriously  retarded  by  the  impurities  with  which  the  gold  and  silver  aro 
assodated.  Probably  tho  ores  of  Colorado  do  not  yield  by  simple  amalgama- 
tion an.avorage  of  20  per  cent,  of  their  assay  value.  A  previous  process  of 
desulphnrization  is  therefore  indispensable,  and  how  best  to  accomplish  this  is 
the  problem  which  has  occupied  the  attention  of  metallurgists  for  many  years. 
Many  methods  have  been  advised,  the  majority  of  which  being  merely  empir- 
ical have  had  bnt  an  ephemeral  reputation. 

The  opinion  is  widely  prevalent  that  smelling — the  attack  of  gold  or  silvei 
bearing  ores  by  fire — wUl  be  the  final  and  indispensable  expedient  for  separat- 
ing the  precious  metals  from  its  matrix.  If  smelting  works  en  a  lai'go  scale 
eonldbe  established  in  all  tho  miningTerritones,  there  would  doubtless  ensue  a 
subdivision  of  labor  in  the  business  of  mining  gold  and  silver,  as  is  now  the_ 
case  in  iron  mining.  The  miner  would  limit  his  efibrts  to  raising  ore  from  the 
mine,  and  tho  smelting  fm'nace  would  afford  a  market  where  tho  oro  might  com- 
mand its  price,  which  would  be  better  for  all  parties  than  the  method  hitherto 
porsnod,  of  raising  and  reducing  ores  under  one  administration. 

Bnt  at  present  there  are  two  great  obstacles  to  such  a  development  of  mining 
in  the  Eocky  mountain  districts,  and  perhaps  elsewhere :  excessive  prices  of 
niachinery,  chemicals,  and  utenals,  restdting  in  a  great  degree  from  the  high 
rates. of  taxation,  esteiiial  and  internal ;  and  the  cost  of  transportation  west  of 
the  Missouri  river.  The  former  is  of  universal  application ;  the  latter  has  spe- 
cial refei'enco  to.  the  interior  districts  of  New  Mexico,  Colorado,  and  Montana, 
as  well  as  other  western  Territories,  Except  for  these  causes  of  obstruction  the 
gold  and  silver  product  of  the  United  States  could  be  readily  doubled.  They 
will  be  considered  with  some  fulness  of  illustration. 


It  will  be  instructive  in  tils  connection  to  compare  the  taxation  of  Victoria, 
tho  leadin"  province  of  Australia,  and  the  United  States,  promising  that  10  per 
cent,  in  addition  should  be  added  to  the  Victoria  i-ates,  to  express  tho  difference 
of  frtaghts,  interest,  and  insurance,  over  the  shorter  communication  between 
Europe  and  the  United  States,  Tables  have  been  compiled  fi^m  the  American 
tarifi"  of  1867,  and  the  latest  reviaon  of  the  Victoria  tarifl",  and  are  presented  in 
the  appendix  No.  V.  The  tariff  of  Victoria  Las  been  recently  advanced  beyond 
the  averasre  of  the  other  Australian  colonies.  -  i 

.oogic 
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The  taxation  of  Nova  Scotia  lias  not  hitherto  exceeded  an  avei-ago  on  the 
dntiabio  list  of  10  per  cent.,  altliough,  as  an  incident  of  confederation  wilh 
Canada,  it  has  been  recently  raised  to  20  per  centum. 

Far  the  largest '  portion  of  the  importations  in  Victoria  are  charged  with  a 
duty  of  five  per  centum,  while  the  average  duties  on  the  whole  bulk  of  impoils, 
under  the  laiiff  of  the  United  States,  has  teen  compiited  by  the  special  comrois- 
sjoner  of  revenue  at  42.71  per  cent. 

In  all  the  goM  districts  of  the  world,  the  opportunities  of  placer  mining  induce 
a  high  price  of  labor;  and  henco  the  great  necessity  that  government  shall 
impose  Uio  lowt^t  rates  of  taxation  conaistent  with  its  necessities  upon  machinery 
and  other  materials  or  utendls,  which  experience  has  proved  indispensable  to  the 
exploration  of  mines.  At  present  the  burden  inseparable  fronj  an  ill-adjusted 
revenue  system  is  a  grave  obstacle  to  the  Increase  of  our  supply  of  the  precious 
metals. 

XEAKSPOKIATIOS. 

A  ton  of  ore  in  California  producing  $10  is  remunemtivo  of  capital  and  labor 
employed;  and  in  Canada,  Mova  Scotia,  and  the  southern  States  it  is  profitable 
to  reduc*  auriferous  m  argentiferous  rock  where  tlie  average  yield  is  $8  per  ton. 
Yet,  in  tlie  mining  Tenitories  oHhe  itocby  mountaias,  on  account  mainly  of  the 
cost  of  ti-anspor-tation,  a  lode  must  yield  $35  avei-ago  per  ton  to  warrant  its  occu- 
pation aud  impi-ovement. 

Some  statements  fi-om  the  official  records  of  the  quartei-masters'  bureau  of  the 
War  Department  will  illustrate  the  oppressive  freights  now  imposed  on  the  peo- 
ple of  the  remote  interior  by  the  necessity  of  wagon  transportation.  In  1S65 
the  cost  of  ti  inspoilation  ot  a  pound  ot  coin  lia\ ,  clothmg  subsistence  lumbei', 
or  any  othtr  necessary,  fiom  Fort  Lei^enwoith  to — 

Fort  Eiloy  was  2. 46 

FortUnioa  the  depot  for  New  Mexico  J4.35 

Santa  F6  l\ew  Mexico  Hi.85 

Fort  Kearney  t).44 

Fort  Laramie  14. 10 

Denver  City  Colornflo  J5.4i 

.Suit  Lake  City  Utah  27.84 

The  co=!t  of  a  bushel  of  com  purchased  at  Tort  Leavenworth  ind  delivered 
at  each  of  tirese  points  ■nas  aij  follows 

Fort  Eiley  $2  -9 

Fort  Union  0  44 

Sanla  F6  10  S4 

Fort  Kearney  G  03 

Fort  Laramie  1  .^6 

Denver  City  10  05 

Great  Salt  Lake  City  17  00 

To  the  last  pomt  none  wis  sent 

Daring  the  fiscal  year  ending  June  30,  1SG3  tlie  Qtiaitennastei  Goneial 
estimated  the  cost  of  tian=!portation  ot  militin  biore^  west^iid  icross  the  plains 
as  follows 

1.  Northern  unci  ircstcm  loutc 
To  ntoli  and  posts  on  tliot  louto ¥1,K?I,119  00 

a  Sontliwestorn  muTO  : 

To  Fort  Union,  Now  McsiPo,  and  posts  on  Umt  MUtC Si,;!m,4IW 

To  posts  In  ILo  interior  of  ITewMeiico 138,  ITS 

-— -—    l;43!),5Te  M 
Cost  Dt  do  Jmnspottntlon  of  erala  on  nlmte  routes,  whan  tho  srain  Traa  ddlTored  by  con- 

tmctors,  and  tho  tronepoctatlon  entered  into  tiio  prioe  paid  tho  same  TtaJ ; 

1.  trtidiromo ,. S3,S96,.73VC3 

B.  Now  Mexico  toulo.. 6»7,  lOr  fia 

3,1S3.82B3T 

Cost  of  ttsnspoitaUiai  of  mQitorr  stoi«3  across  tho  plaios  aimiD  jcui'  by  goronnnoiit  tntilis  i 

1.  Ctab  rente fsteou 

S.  Sew  Mosico  route l(jR7aj 

201, 33U  M 

TotJLlbj'COQttMtr.ndEDTci'imiGnttrBina ,.,,i  ha38,a56  37 
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Undoi-  date  of  April  18,  I8G6,  Geneial  M.  C.  Meigs,  Quartei-master  General, 
furnished  the  following  unofficial  statement : 

Thfl  dlEtances  to  tho  nortiiwest  ave  great;  the  iotetiot  and  local  ttanspoi'iation  as  ooatly 
The  nse  of  the  Miasauri  river,  however,  will  enable  the  govemnient  to  place  a  lai^  part  of 
ita  supplies  upon  the  upper  watew  of  that  riTer,  by  taking  advantage  of  the  summer  rise, 
and  tbua  the  extent  of  land  transffortation  will  be  reduted ;  but,  until  tho  Missouri  valley 
itself  !s  BoMled,  the  navigation  will  continue  to  be  slow  and  perilous.  Steamers  are  now- 
obliged  to  stop  Irom  day  to  day  to  cut  green  cottoawood  or  dritt-wood  upon  the  banks,  and 
a  trip  to  the  upper  Missouri  is  a,  season's  work,  Many  bonts  are  wrecked ;  some  .are  caught 
by  the  falling  wafers  and  compelled  to  winter  on  tho  upper  river.  Insurtmce  to  Fort  Benton, 
the  head  of  navigation^  costs  SO  per  cent. ;  and  the  government  has  this  year  been  obliged 
to  engage  freiglit  from  St.  Louis  to  Forts  Berthold  and  Union,  old  trading  posts  now  about 
to  be  occupied  by  troops  as  military  posts,  at  ^  per  100  pounds,  or  JlOO  pet  ton.  Fort 
Union  is,  in  a  direct  line,  330  milea  below  Fort  Benlan  i  by  the  river  the  distance  is  probably 
one-half  greater.  From  Fort  Union  the  supply  of  the  troops  and  posts  throughout  Montana 
and  the  districts  supplieiJ  from  the  east  will  be  by  w^on  trains.  On  the  woll-travelled  and 
weil.-gnarded  routes  of  the  centra!  and  southwestern  overland  trails  the  cost  of  this  transport^ 
ation  by  contract  last  year  averaged  45  cents  per.  ton  permits.  The  contracts  for  the  present 
year  arc  at  much  lower  rates,  but  in  the  remote  distiicts  of  the  northwest  such  favorable 
rates  cannot  be  expected  as  yet.  The  distance  from  St.  Louis  to  Fort  Benton  by  river  is 
estimated  at  3,450  miles  by  river  men.  The  cost  of  transportation  of  freight  to  that  point  is 
$3!>0  to  $400  per  ton.  From  St.  Louis  to  Helena,  a  town  of  4,000  inhabitants,  which  has 
sprung  into  being  in  Montana  within  the  pastyear,  the  estimated  cost  of  transportation  of 
Ireight  by  the  river  and  wagon  tr^l  is  $500  to  $600  per  ton. 

Within  the  last  two  years  the  construction  of  tho  Union  Pacific  railroad  has 
contributed  to  the  reduction  of  the  aggregates  paid  for  freight,  altliotigh  the 
wagon  rates  ate  not  materially  diminis'hecl.  In  1866  the  rates  from  the  Missoan 
river  to  northern  Colorado,  Nebraska,  Daiota,  Idaho,  and  Utah  wore  SI  45 ;  to 
sonthem  Colorado,  Kansas,  and  Hew  Mexico,  $1  38,  with  an  addition  from  Fort 
Union,  in  Hew  Mexico,  to  posts  in  that  Territoiy,  in  Arizona,  and  western  Texas, 
of  $1  79  per  100  pounds  per  100  miles.  The  total  number  of  pounds  trans- 
ported was  81,489,321,  or  40,774.10  tons,  at  a  cost  of  }S3,314,495. 

A  prominent  citizen  of  Montana,  authorizes  the  following  statements  of  tlie 
amount  paid  annually  by  the  government  of  the  United  States  and  by  the  people 
of  Montana  for  transportation.  During  1867  there  were  40  arrivals  of  steamers 
by  tho  Missouri  river,  averaging  150  tons  of  freight,  an  aggregate  of  6,000  tone. 
An  equal  quantity  was  delivered  by  wagons  fr-om  the  west  and  south.  He  esti- 
matea  that  tho  average  charges  for  freight  and  insurance  were  25  cents  per 
pound,  which,  on  12,000  tons,  would  be  not  less  "than  $6,000,000.  If  the  pop- 
ulation of  Montana  is  30,000,  this  would  be  $200  per  capita ;  if  the  population 
is  60,000,  as  sometimes  claimed,  $100  per  capita.  '  A  merchant  is  deprived  for 
seven  months  of  the  year  of  the  use  of  his  capital — a  very  considerable  loss  of 
interest.  In  addition,  the  unavoidable  expenses  of  travel,  incident  to  the  busi- 
ness of  the  country,  is  an  immense  tax.  A  trip  to  the  eastern  cities,  or  to  the 
Pacific  coast,  requires  a  direct  expenditure  of  ^1,000.  It  is  estimated  that  20 
such  jouiiieys  weekly  are  already  incident  to  the  intercourse  of  tiie  people  with 
the  business  centres  of  the  country ;  and  if  so,  another  million  must  be  added  to 
the  account  of  transportation  expenses.  The  wonder  is,  notwithstanding  the 
richness  and  productiveness  of  the  Montana  mines,  that  such  a  burden  can  be 
borne,  while  the  efiect  upon  prices  can  be  readily  conceived. 

This  statement  of  the  amounts  paid  for  ti-ansportation  in  Montana  will  not 
seem  improbable  when  it  is  i-emembcred  that  $13,000,000  in  gold  was  paid  in 
1863  for  transportation  eastward  from  San  Praneisco  to  the  State  of  Nevada  and 
Territories  east  of  the  Sierra  Nevada, 

The  process  of  population  under  tbese  oppressive  conditions  in  the  mining 
States  and  Territories  of  the  west,  gives  an  assurance  that  the  construction  of 
an  adequate  railway  system  from  the  Missisaippi  river  to  the  Pacific  coast  would 
be  attended  with  such  an  extension  of  settlements  as  would  justify  the  immediate 
reduction  of  rates  of  transportation  to  one-third  of  those  now  prevailing.     fC 
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large  saving  to  the  govorment  upon  its  unavoidable  movcraciit  of  men  and  Hiip- 
plica  would  also  follow. 

When  io  1S53  tho  initiative  of  Pacific  railroad  exploration  was  presented  to 
the  United  States  Senate,  reBulting  in  a  congressional  appropiiation  of  $150,000 
Ibi'  the  purpose,  attention  was  directed  io  three  routes — the  northern,  the  central, 
and  the  southera.  Legislation  haa  followed  in  liehalf  of  one,  the  central,  not  so 
much  from  any  demonstration  of  g^-eatcr  feaability,  but  because  the  mineral  dis- 
coveries of  the  interior,  followed  by  population,  suggested  the  selection.  The 
same  causes  are  now  active  on  the  two  other  routes.  Discoveries,  not  only  of 
gold  and  silvei',  but  of  ooal,  irbnj  lead,  and  salt,  diversify  the  map  of  the  Eoclty 
Mquntwn  region  everywhere  witJnn  onr  boundaries ;  and  an  emigi-ation  from  the 
Pacific  coast  meets  the  Atlantic  column  even  upon  the  great  plains,  ivliich  are 
drained  fey  the  Missouri,  the  Platte,  and  the  Bio  Grande. 

The  necessity  of  more  than  one  route  between  the  Mississippi  States  and  the 
Pacific  coast  will  appear  fi-om  an  enumeration  of  the  sailroad  lines  which  are 
indispensable  to  tlie  commerce  between  the  Atlantic  and  inteiior  States.  These 
are  seven  well-defined  thoroughfiires :  1.  From  Portland,  by  the  Grand  Trunk 
to  Detroit,  and  thence  with  a  -traverse  of  the  State  and  lake  of  Michigan  to 
Milwaukee  and  Ba  Crosse.  2.  By  the  New  York  Centi'al,the  Great  Westeoi, 
of  Canada,  and  the  Chicago  and  Northwestern  i-aih-oad,  to  Praorie  du  Chien. 
3.  By  the  New  York  and  trie,  the  lines  of  Ohio  and  Indiana  south  of  the  great 
lakes,  and  the  Illinois  Centra!,  to  Galena.  4.  The  Pennsylvania  Central  and 
its  westei'n  connectiona  to  Eock  Island.  5.  The  Baltimore  and  Ohio,  by  way 
of  Oineimiati  to  St.  Louia.  6.  Fixim  Richmond,  thi'ough  the  Cumberland  val- 
ley to  Memphis,  7.  Fi'om  Charleston  and  Savannah,  travereing  the  States  of 
Georgia,  Alabama,  and  Mississippi,  to  Vicksburg  and  New  Orleans.  All  these 
highways  are  thronged  and  prosperous,  and,  with  the  wondorfnl  impulse  to  colo- 
nization and  commerce  induced  by  mining  investments,^  the  period  seems  to  have 
arrived  when  a  wise  statesmanship  is  folly  justifled'in  pi-oposinga  wostwai'd 
extension  of  continental  communications  upon  the  following  fines ; 

First.  Through  the  southern  tier  of  States,  on  or  neai-  the  parallel  of  35°, 
which  is  central  to  the  region  of  cotton,  the  sugar  cane,  and  the  vine,  and  which 
will  be  supported  by  the  populations  of  Louisiana,  Arkansas,  Neosho,  (or  tlie 
territory  occupied  by  the  OSerokee  and  Choctaw  Indians,)  Texas,  New  Mexico, 
Arizona,  Sonora,  and  southern  California.  This  may  bo  called  the  gulf  route 
from  its  relations  to  the  gulfs  of  Mexico  and  California. 

Second.  The  central,  which  is  now  jn  courso  of  construction  on  the  average 
latitude  of  iO°,  with  ite  present  prestige  and  lad  from  the  federal  government ; 
the  speedy  construction  of  this  road  may  bo  anticipated  in  1870.  If  in  opera- 
tion at  the  pi^esent  moment  the  ix)ad  would  be  financially  sueceasfal.  All  the 
resources  of  Kansas,  Nebraska,  Colorado,  Dtah,  Nevada,  and,  m  a  great  d^ree, 
of  Missouri  and  California,  .are  pledged  to  such  a  result. 

Third.  The  lake  route,  hitheito  designated  in  congressional  debates  as  the 
northern  Pacific  route,  connecting  the  western  coast  of  the  great  lakes  and  the 
navigable  cimnnel  of  the  Columbia  river  by  the  most  direct  and  feasible  com- 
mumcation  with  which  the  Territories  and  future  States  of  Dakota,  Montana, 
Idaho,  and  Washington,  as  well  as  the  States  of  Minnesota  and  Oregon,  are 
identified. 

A  few  iilusti-atioaB  will  be  given  of  the  posabilities  of  State  aid  in  behalf  of 
auch  improvements  without  involving  permanent  financial  burdens. 

When,  10  yeai-s  ago,  India  was  exhausted,  by  a  mutiny  of  the  native  popu- 
lation, and  its  suppression  after  a  dcspei-ate  struggle,  a  railway  system,  pene- 
trating the  whole  of  the  peninsula  of  Hindostan,  was  deemed  essential  to  its 
military  occupation,  and  lie  government  of  India  ofiered  a  guarantee  of  five 
per  cent,  on  the  stock  required  to  construct  and  equip  not  less  than  5,000  miles 
of  railroad.     The  total  amount  of  capital  liaised  under  this  guarantee  to  April  1, 
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1SG7,  was  c£67,254,803  i  but  of  this  amomiE  the  govern  in  out  liability  has 
already  ceasedupon  ^£43,584,649,  tho  roads  coiistrncted  witli  that  sum  not  only 
paying  dividends  of  five  per  cent,  to  the  stockholders,  hut  a  surplus  for  reim- 
bm-sement  of  previous  advances  by  government.  Four  thousand  miles  of  i-iul- 
road  have  thus  been  assured  to  India,  and  so  wisely  ai-e  the  securities  adjusted 
that  this  immense  boon  to  the  people  will  not  be  attended  t>y  permanent  burdens 
to  the  finances  of  the  province.  With  the  aid  of  these  commimications  India 
hopes  to  rival  the  United  States  in  the  production  of  cotton. 

The  province  of  Victoria,  in  Austi'alia,  has  incurred  a  debt  of  =610,000,000 
in  the  construction  of  railways,  from  which  the  total  gixiBS  revenues  in  the  yeai' 
1865  amounted  to  ^717,163,  almost  sufficient,  after  the .  deduction  of  current 
expenses,  to  discharge  an  interest  of  six  per  centum  on  their  cost  of  constriic- 
tion.  The  reduction  of  the  rates  of  transportation  Irom  Melbourne  to  the  gold 
districts  of  Ballarat  and  Bendigo,  is  far  greater  tlian  we  have  ventured  to  antici- 
pate fi-om  the  construction  of  railroads  through  the  western  Territories  of  tho 
tJnited  States. 

In  Belgium  the  state  is  a  great  railway  proprietor,  and  the  state  i-ailway  is 
the  largest  soni-ce  of  national  revenue.  It  was  the  first  work  of  the  kind 
ever  undertaken  by  a  government,  or  on  so  gi'and  a  scale  by  any  proprietary. 
Tho  act  by  which  it  was  decreed  passed  in  1834,  and  in  1835  the  line  was  open 
fi-om  Brussels  to  Malines,  In  1844  the  entire  length — 560  Idlometi'M — ^was 
completed.  It  produced  to  the  State  a  gross  revenue  in  1863  of  31,750,000 
francs,  or  cei,270,000,  and  a  net  revenue  of  16,000,000  fi-aucs,  or  =£640,000. 
Other  lines  have  been  leased  by  the  state,  and  there  are  altogether  open  1,906 
kilometres,  equal  to  1,191  English  miles;  of  which  748  kilometi'es,  or  467 
English  mQes,  are  in  the  hands  of  the  state,  and  the  residue  worked  by  com- 
panies. It  is  calculated  that  in  the  year  18S4  the  net  revenue  will  amount  to 
24,000,000  francs,  or  ££960,000,  per  annum,. or  enotigU  to  pay  the  then  reduced 
(through  the  sinking  fund)  intei'est  of  the  national  debt.  As  each  conceded 
railway  lapses  gratmtonsly  to  the  state  in  90  years  from  the  period  of  its  con- 
struction, the  entire  system  wUl,  by  the  efflux  of  time,  beconie  national  property. 

The  growth  of  the  railway  system  of  France  dates  fi-om  tho  year  1840,  pre- 
vious to  which  there  were  but  few  lines  in  Fiance.  For  a  time  the  idea  was 
entertained  of  making  all  the  railways  which  were  to  be  built  state  property, 
but  in  the  end  it  was  determined  and  settled  by  the  law  of  June  11,  1S4S — mod- 
ified in  1858,  1859,  and  1863 — tliat  the  work  should  be  left  to  private  compa- 
nies, superintended,  however,  and,  if  necessary,  assisted  in  their  operations  by 
the  State.  The  French  railways  at  present  ai-e  almost  entirely  (the  exception 
being  to  the  amount  of  less  than  200  mQes)  in  the  hands  of  six  great  companies. 
The  length  of  lines  hold  by  each  of  these  companies  on  January  1,  1S67,  was 
as  follows :  ^aris,  Lyons,  and  Mediterranean,  1,994^  miles ;  Eastei'n  of  France, 
.  l,559|niiles;  Orleans,  1,829^  miles;  Western  of  France,  1,051J  miles;  North- 
em  of  France,  728^  miles,  and  -Sottthem  of  Fmnce,  827^  miles.  The  six  sys- 
tems combined  had  thus,  in  1S67,  an  aggregate  of  7,989^  mjles  in  operation. 
The  conventions  agreed  on  between  the  government  and  the  railway  companies 
in  the  years  1858,  1859,  and  1863  were  carried  into  effect  on  January  1,  1865. 
By  these  conventions  the  government  guarantees  4  per  cent,  interest  and  65o. 
for  a  sinking  fund ;  altogether,  4f.  65e.  per  cent,  oa  the  capital  expended  in  the 
construction  of  a  cei-tain  number  of  lines  classed  under  the  collective  title  of  new 
work,  (muveau  reseau.)  The  sum  to  be  expended  ■  by  the  six  great  companies 
was  estimated  at  7,100,000,000  francs,  and  the.  works  executed  and  grants  made 
by  the  government  at  1,640,000,000  francs,  being  in  round  numbers  about  nine 
milliards  of  fi-ancs,  of  which  there  remain  only  about  2,500,000,000  francs  to  be 
expended.  It  is  expected  that  in  the  course  of  about  half  a  century  the  com- 
panies will  be  able  to  divide  their  smplua  receipts  with  the  govei-nipent,  while 
at  the  expiration  of  the  99  years'  leases  granted  to  the  railway  con^alutte't^eC 
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railways  will  become  the  property  of  the  Stat«,  which  wiU  gratuitously  receive 
tho  total  amount  of  the  receipts,  which,  if  estimated  at  only  from  350,000,000 
to  400,000,000  franca,  will  pap  tho  full  amount  of  the  interest  on  the  national 
debt. 

Of  the  Prassian  railways  sis  lines  (the  most  important  that  from  Frankfort- 
ou-the-Odor  to  Kooigsbiirg  and  the  Russian  frontier,  101 ,  German  miles  long) 
ai-e  State  property;  seven  othera  are  under  government  control,  having  been 
partly  constructed  by  State  loans  or  subventions ;  and  tho  rest  {about  two-thirds 
of  tho  whole)  in  the  hands  of  private  companies.  The  State  railways  form  an 
important  source  of  public  revenue.  In  the  financial  estimates  for  the  year  1865 
the  genei'al  receipts  of  the  state  railways  were  stated  at  14,197,000  thalei-s,  and 
the  expenditure  at  7,386,300  thalers,  diowing  a  surplus  of  6,360,700  thalers,  of 
which  latter  the  sum  of  467,700  thalera  was  derived  from  tho  Lower  Silesian 
railway,  4,000  thalera  from  the  Berlin  junction,  666,600  thalers  from  the  East- 
em,  294,500  thalers  from  the  Westphalian,  and  256,700  thalera  from  the  Saar- 
bruck.  Fi-om  the  above  snrplua  of  6,360,700  thalera  the  sum  of  4,889,257 
thalers  was  deducted  to  pay  off  loans  and  dehts  contracted  for  railway  purposes, 
leaving  a  not  balance  of  1,471,443  thalers  towards  defraying  the  general  expenses 
of  the  State. 

Tho  total  length  of  railways  in  the  former  kingdom  of  Hanover  amomited  to 
550  English  miles  in  1863.  The  gross  receipts  of  tho  same  in  the  year  ending 
July  1,  1863,  was  =£838,085,  and  the  net  revenue  ^419,754.  The  whole  of 
these  lines  are  State  property. 

The  public  debt  of  Wurtemhurg  has  more  tlian  doubled  within  the  last  20 
years,  owing  to  the  establishment  of  the  railway  lines  of  the  kingdom,  the  whole 
of  which,  without  exception,  are  State  property.  According  to  an  official  return 
published  June  30,  1860,  there  had  been  expended  at  that  period,  both  for  rail- 
ways and  steamers,  a  sum  of  43,824,956  florins,  or  ^63,568,7 46,  As  the  capital 
^ras  borrowed  at  fr'om  3J  to  4j  per  cent,,  and  the  net  incomes  of  tho  railways, 
all  ospensea  deducted,  and  making  allowance  for  wear  and  tear,  amounted  to 
between  six  and  seven  per  cent.,  the  investment  so  made  contributed  consider- 
ably towards  lightening  tho  burdens  of  the  tax-payers.  The  length  of  the  lines 
given  to  the  ii'affio  amounted  on  October  15,  1861,  to  266  English  miles;  but 
this  did  not  complete  the  whole  network  of  railways  which  is  expected  to  be 
finished  by  the  end  of  1867. 

All  the  railways  of  Baden  arc  property  of  tho  State,  giving  a  dividend  on  the 
capital  expended  of  above  six  per  cent.  The  accounts  of  the  income  and  expen- 
diture of  the  State  railways,  as  well  as  the  post  office  and  steam  navigation  on 
the  Lake  of  Constance,  ai-e  not  entered  in  the  general  budget,  but  form  a  spe- 
cial fund. 

Further  illustrations  of  the  railroad  policy  of  Spain,  Austria,  and  Russia 
might  be  adduced,  showing  the  advantages  of  a  comprehendve  and  well-guarded" 
system,  by  which  the  credit  of  the  state  ia  in  the  ffrst  instance  made  available 
foivthe  exigencies  of  construction,  and,  with  the  great  resulting  benefits  to  the 
people,  soon  becomes  capitalized  to  the  relief  of  the  public  treaBury,  There  is 
no  finer  opportunity  for  an  enlightened  statesmanship  than  to  utilize  tliese  Eui-o- 
pean  precedents  in  the  interest  of  a  national  system  of  railways  west  of  the  Mis- 
souri river,  but  the  province  of  this  report  will  hardly  admit  of  more  than  a 
bare  suggestion,  waiving  advocacy  or  details.* 


The  yeai-  1848,  or  tho  epoch  of  the  gold  discovery  in  Cahfornia,  may  be 
selected  for  a  general  statement  of  the  amount  of  precious  metals  available  for 
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the  uses  of  cun'enoy  and  tlie  aits.'  M.  Clievalier  estimates  tlie  amount  aa 
SS,500,000,000,  of  which  one-third  was  gold.  An  eminent  English  authority, 
Ml-.  M.  W.  Newraaroh,  states  Uio  probable  quantity  held  in  Europe  and  Amer 
ica  at  that  date  to  be  S6, 800, 00 0,000,  with  a  similai-  proportion  of  silver  to  gold. 
Tlie  difference  between  these  estimates,  or  $1,700,000,000,  niay  be  accepted  as 
a  roodei'ate  statement  of  tho  quantities  of  gold  and  silver  in  those  countries  of 
Asia  and  elsewhere  which  have  not  been  doselyrelated  to  European  and  Amot- 
Jean  commerce. 

Since  1848  the  average  production  of  the  world  has  amounted  to  $200,000,000, 
but  the  proportions  of  gold  and  silver  have  been  reversed ;  fully  two-thirds  of 
,  tli.e  aggregjtte  being  gold.  The  treasure  product  of  1867  is  slightly  increased 
above  this  average,  and  may  bo  briefly  stated  as  follows: 

TTniteil  States 100,000,000    il5,«00, 

Mexico  and  South  America 5,000,'"      "  '"'"' 

Australia ', 60,000, 

British.  America 5,000, 

Eussia 15,000, 

Elaowhere 25,000, 

Total 170, 000, 000     55,  Oi 


A  brief  analysis  of  tho  reasons  for  tliis  estimate  will  be  given. 

The  commissioner  upon  the  mineral  Statistics  of  the  Pacific  slope  has  pre- 
abnted,  in  his  general  communication  to  the  department,  sufScient  details  of  the 
treasure  product  of  tho  United  States,  and  the  causes  of  its  decline  in  compar- 
ison with  formei'  yeai's. 

In  regard  to  Mexico  and  South  America,  Humboldt  estimated  the  annual  pix)- 
diice  of  the  mines  of  Spanish  America  at  tho  beginning  of  the  present  century 
to  he  $43,500,000.  This  amount  was  increased  from  1800  to  1809,  fully  reach- 
ing $50,000,000  per  annum,  but  in  tho  last-mentioned  year  the  contest  began 
which  terminated  in  the  dissolution  of  the  connection  between  Spain  and  her 
American  colonies.  The  convulsions  and  insecurity  aiising  out  of  this  struggle, 
the  proscription  of  the  old  Spanish  femilioa  to  whom  tii6  mines  priQcipaliy 
belonged,  who  rep^red  with  the  wrecks  of  their  fortunes,  some  to  Cuba,  some 
to  Spain,  and  some  to  Bordeaux  and  the  south  of  France,  caused  the  abandon- 
ment of  several  of  tho  mines  and  an  extraordinary  felling  off  in  the  amount  of 
their  produce.  There  are  no  means  of  estimating  the  precise  extent  of  thia 
deoKno,  but,  according  to  Jacob,  who  collected  and  compared  tho  existing  infor- 
mation on  the  subject,  the  total  average  produce  of  the  American  mines,  inclu- 
sive of  Bi-azil,  during  the  20  years  ending  with  1829  may  be  estimated  at 
$20,000,000  a  year,  being  less  thafi  half  their  produce  at  the  beginning  of  -the 
century. 

The  discovery  of  new  mines,  and  the  greater  cheapness  and  more  abundant 
supplies  of  quicksilver  obtiuned  from  California,  have  conspired,  with  other 
causes,  to  increase  the  produce  of  the  South  American  mines,  until,  in  1S67, 
they  have  nearly  reached  the  productiveness  of  1800 ;  and  the  above  estunate 
of  their  produce  may  be  distributed  as  follows  : 

Mexico 8^3,0 

Peru C./O 

Boliyia 2,0 

Chil! 5,0 

Other  parts 4,0 


The  latest  and  most  satisfactory  authority  upon  the  production  of  A.ustra|ip,^ 
consists  of  a  memorial  from  representatives  of  the  different  colonies  folneir^Mr- 
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government  upon  postal  coniTaunications  lietween  Australia  and  tlie  mother 
conntiy,  dated  April  1,  1867,  in  which  occurs  a  table  of  exports  of  the  associ- 
ated colonies  during  1S65,  giving  the  item  of  gold  as  follows  : 

Victoria. -■ : £6,]90,31T 

Now  South  Wales 2,647,668 

NowZoalacd... 2,226,474 

Queenslanci : 101,352 

TotftI 11,1&>,8U 

It  18  a  remarkable  iaot'that  the  single  colony  of  Victoria  pi-oduced,  in  1853, 
a  gross  amount  of  .£14,866,799,  far  exceeding  the  entire  aggregate  imm  all  the 
Australian  colonics  at  this  time,  Kow  South  Wales,  in  1852,  prodaced 
d£3,000,000  also  in  *xc^8  of  the  present  productions  of  that  colony.  New 
Zealand  has  recently  gone  far  to  supply  the  deficiencies,  and  other  gold  fields 
are  in  com^  of  disoovoiy,  and  henco  the  foregoing  aggregate  of  361,000,000, 
adding  to  the  ospoi-ts  of  the  different  colonies  about  $6,000,000,  may  be 
accepted  as  a  pi-obablo  statement  of  the  Australian  treasure  product. 

The  annual  production  of  Eussia  was  stated,  in  1858,  by  J.  E.  McOalloch, 
in  a  treatise  upon  the  premous  metals,  to  be  87,500,000  francs,  or  ^3,500,000, 
slightly  esooeding  the  foregoing  estimate.  Late  discoveries  of  placer  mines 
upon  ttie  Amoor,  in  eastern  Siberia,  will  probably  lead,  during  1868,  to  large 
additions  to  the  annual  average  hitherto  prevailing. 

Mr,  McOuUooh  estimated  the  total  supply  of  gold  and  silver  in  1858  as 
foUo^VS :  . 

America,  exolnding  California $15,000,000 

ABiatioEufiaia _..  17,500,000 

Eniope 7,750,000 

Cftliforaia 70,000,000 

Australia 55,000,000 

195, 250, 000 


If  to  this  amount  we  add  $35,000,000,  representing  tho  production  of  Japan, 
China,  India,  Polynesia,  aiid  Africa,  tho  total  amount  will  bo  $220,250,000. 

Great  uncertainty  attends  the  question  of  the  probable  production  of  the  pre- 
dous  metals  in  the  countries  last  named,  described  by  M.  Chevalier  as  "coun- 
tries imperfectly  accessible  to  the  commerce  of  the  world."  The  fVench  econo- 
mist does  not  materially  differ  irom  the  estimates  of  McCuUoch  in  i-ogard  to 
America,  Europe,  and  Australia,  finding  a  total  value  of  $202,000,000  for  the 
year  1865;  but  his  estimate  of  tho  oriental  product  far  cscoods  any  English  or 
American  opinion  npon  that  subject.  For  instance,  he  presents  tho  following 
table: 

Africa 17,000,000 

India •. 5,500,000 

Polynesia J7, 000,000 

Ciiina 31,000,000 

Japan ; 15,000,000 

.■       Tola! 75,300.000 

M.  Chevalier  thus  obtains  the  annexed  aggregate  for  the  entire  product  of 
the  globe  iiftoi-  1848  and  before  1865  : 

EuropeauaEd  Aniorican $302,000,000 

Asiatic  and  African 75,500,000 

Tolal 277,500,000 

■■■di.Goo'^lc 
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Ho  Bupplomenls  tLis  statement  by  the  total  quantity  which  from  184S  to  1864, 
or  during  17  years,  was  pla«;d  at  the  disposition  of  the  world : 

SiWcr.: 81.100.000.000 

GoW 3.000,000.000 

Toial ,....' :.     4,100,000,000 


Except  for  the  high  estimate  of  Asiatic  production  there  ivill  be  n 
dissent  torn  the  foi-egoing  condueioHB  of  M.  Chevalier.  All  modern  experience 
indicates  that  the  era  of  placer  mining  is  noon  terminated  and  must  have  long 
since  passed  away  in  Asiatic  countries;  There  is  little  evidence  of  olaboratfl 
methods  citber  of  alluvial  or  meclianical  raining,  and  the  eum  of  $25,000,000 
per  annum  is  therefore  submitted  instead  of  S7 5,000,000  as  tlie  production  of 
gold  and  silver  beyond  the  great  mining  centres. 

If  we  grant  the  accni-acy  of  M.  Chevaliei-'s  estimate  of  the  total  amount  of 
gold  and  silver  in  1848,  and  assume  that  the  sum  of  $250,000,000  per  annum 
will  bo  the  average  annual  production  ftonl  1848  to  1880,  it  will  then  require 
the  period  between  those  dates,  or  30  years,  to  duplicate  the  world's!  supply  of 
precioiK  metals. 

The  activities  of  conunei-ce  and  fee  developmonta  of  human  industry,  accel- 
erated beyond  all  former  precedent  by  the  progress  of  the  ai'ts,  will  probabhr 
prove  sufficient  for  the  absorption  of  this  vast  quantity  of  (he  pi-eoious  metafe 
without  convulsion  of  prices  or  values.  The  cotton  trade  with  India  transferred 
within  seven  years  $500,000,000  almost'  entirely  in  silver.  The  extension  of 
radwaya  and  tlie  oonstniction  of  works  of  inigation  in  India  Lave  absorbed 
another  $500,000,000  of  English  capital,  and  there  are  evidences  that  the  accu- 
mulations of  European  and  American  wealtli  ai^e  henceforth  to  be  diffused  under 
ample  international  gaaranteea  over  all  the  continents.  If  so,  there  will  be 
ample  room  and  demand  for  any  apparent  excess  of  .the  preciona  metals. 
Europe  and  America  iviU  substitute  gold  for  silver  aa  money,  while  Asia  will 
probably  continue  to  absorb  sDver  for  many  years  to  come,  brfore  the  ratio  of 
currency  to  population  now  existing  in  Europe  shall  extend  over  the  eastern 
world. 

A  brief  statement  ivill  illustrate  the  extent  of  the  oriental  demand  for  the 
precious  metals,  whicb,  now  mostly  confined  to  silver,  will  hereafter,  or  as  soon 
as  the  world  shall  desire  it,  extend  to  gold.  India,  in  1857,  had  a  circulating 
medium  of  1400,000,000  for  the  use  of  a  population  of  180,000,000,  oria.Sa 
per  capita.  France  has  a  population  of  38,000,000,  with  a  money  supply  of 
$910,000,000,  or  $24  per  capita.  Suppose  China,  Japan,  and  the  other  indus- 
trious populations  of  Asia  to  be  in  the  situation  of  In^,  and  that  the  current 
of  bullion  since  1S53  has  supplied  the  Asiatics  with  $3  per  capita,  there  yet 
remains  a  difference  of  JESl  per  capita  before  tie  monetary  level  of  France  is 
attained,- demanding  a  further  supply  of  $21  per  capita  over  a  population  of 
600,000,000,  or  not  less  than  $12,600,000,000. 

Tho  railway  system  will  soon  connect  Europe  and  Asia,  and  constitutes  a 
most  important  agency  for  the  transfer  of  capital  and  distribution  of  money 
among  the  populations  of  the  eastern  continent.  Since  the  suppression  of  the 
Indian  mutiny  an  English  writer  estimates  that  more  than  t€100,000,000  sterling 
have  been  added  to  the  carrency  and  reproductive  capacity  of  India,  mostly 
from  England,  in  the  construction  of  railroads  and  canals.  Tliere  were  3,186 
miles  of  railway  in  operation  in  1865,  having  cost  SS6,000  per  mile,  and  having 
been  constructed  with  the  aid  of  a  guarantee  of  five  per  cent,  to  stockholders 
by  the  province  of  India.  TTio  system  for  which  the  government  indorsement 
is  already  ^ven  will  be  4,917  miles  of  railway,  at  an  estimated  cost  of 
^77,500,000.  These  roads  wiU  relieve  the  government  of  liability  when  their 
earnings  reach  =£25  per  mile  per  week,  a  point  which  the  leading  linos  have 
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nearly  reached,  and  ivlucli  all  iie  de'-tmed  to  attain.  Sucli  is  the  success  of 
Indian  lailwaj-s  that  their  connection  with  Europe  by  the  valley  of  the  Euphrates, 
and  then'  extension  into  China  will  probably  be  accomplished  within  the  next 
10  years.  By  that  time  Bnssia  will  have  undertaken  a  railway  fix)m  Moscow 
to  PeJtin  through  southern  Siberia — a  great  tmnk  line  that  ■would  soon  jiiatity  a 
series  of  southern  lines  penetrating  centi'al  Asia  over  those  leading  caravan 
I'outes  which  have  been  the  avenues  of  Asiatic  oommerce  for  centuries. 

If  an  investment  of  $430,000,000  in  5,000  miles  of  railway  is  financially  sue-. 
cessfol  in  Hindostan  at  this  time,  it  may  bo  anticipated  that  a  population  of 
180,000,000  will  warrant  the  enlargement  of  the  system  within  the  present 
century  folly  four-fold,  which  would  be  only  a  fifth  of  similar  communications 
requured  and  snpported  by  an  European  or  American  community.  Suppose  such 
a  ratio  of  r^lway  constmction  extended  over  China,  centi-al  and  western  Asia, 
and  Siberia,  it  would  be  only  one  mile  for  every  9,000  people,  while  in  the 
Umted  States  there  are  36,000  miles  for  36,000,000  people,  or  a  mile  to  every 
thoMsandi  and  yet  the  Asiatic  ratio,  moderate  as  it  is,  presents  the  startling 
result  of  66,000  miles  of  railroad  constructed  by  the  expenditm-e  of  85,676,000,000. 
Such  a  disbursement  of  European  aocumnlations  in  Asia  would  go  far  to  diffuse 
not  only  the  blessings  of  civilization,  but  any  excess  of  production  from  tlie  gold 
and  silver  mines  of  the  world. 

In  Australia  a  railway  has  been  constructed  from  Melbourne  to  the  Eallarat 
gold  fields,  380  miles,  at  a  cost  of  $175;000  per  mile,  which  pays  a  net  profit 
neatly  equal  to  the  intei-est  on  the  immense  investment.  It  is  diiKouIt  to  estimate 
the  amounts  destined  to  be  absorbed  for  railways  in  all  the  continents,  under 
the  direction  of  the  great  powers  of  the  world — projected,  constmcted,  and  admia- 
istM'ed  by  the  wealth  and  intelligence  of  America,  Russia,  England,  G-ermany 
and  France. 

GEKEEAL  OBSERVATIOIfS. 

It  is  deemed  expedient  to  reserve  for  a  subsequent  roport  the  detailed  state- 
monts  of  mining  enterprises  east  of  the  Rocky  mountains,  jllany  of  the  organi- 
zations for  quartz  mining  in  Colorado  and  Montana  yet  await  the  results  of 
Bcientiflc  investigations  into  the  best  methods  of  reducing  the  oi-es  of  gold  and 
diver;  while  in  the  Alleghany  district  other  causes  have  mtervened  to  postpone 
a  large  number  of  mining  operations.  The  summer  of  1868  wiU  doubtless  supply 
the  materials  of  a  full  and  comprehensive  repoii  upon  this  topic. 

The  act  of  July  S6,  1866,  extending  facilities  tor  acquiring  titles  to  mineral 
lands,  mai-ks  a  most  important  epoch  in  the  progress  of  mining  enterprise  upon 
this  continent.  Secretary  McCuIloch,  in  his  report  of  1865,  suggested  that  the 
principle  of  pre-emption,  so  long  applied  to  the  sale  of  agricultmal  lands  in  the 
west,  should  be  extended  in  favor  of  the  holders  of  claims  to  gold  and  diver 
mines  on  the  public  domain.  A  bill  to  this  effect  was  furnished  to  Senator 
Sherman,  which,  after-  much  discussion,  was  matured  into  the  act  of-  July  26, 
1866.  Under-  the  careful  instructions  of  the  Commi^oner  of  the  General  Land 
Office,  tliis  legislation  has  been  received  with  great  favor  on  the  Pacific  slope. 
By  its  provisions  fi«edom  of  exploration,  free  occupation  of  government  lands 
for  nlaoer  mining,  a  right  to  pre-empt  quartz  lodes  previously  held  and  improved 
g  to  local  customs  or  codes  of  mining,  the  right  of  way  for  aqueducts  or 
Is,  not  less  essential  to  agriculture  than  to  mining,  and  the  extension  of  the 
estead  and  other  beneficent  pi-ovisions  of  the  pubMc  land  system  in  favor  of 
settlers  upon  agricultural  lands  in  mineral  districts,  have  teen  established  as 
most  important  elements  for  the  attraction  of  population  and  the  encouragement 
of  mining  enterprises.  The  Commissioner  of  the  Lajid  Office  has  carefnlly 
analyzed  this  enactment,  and  gi-eatly  facilitated  its  execution  by  a  cii'culai 
recently  issued.  The  spirit  of  the  legidation  under  consideration  is  in  the  interest 
of  actual  .settlement  and  occupation,  and  adverse  to  absentee  ownei-ship  for  merely 


EAST   OP  THE  KOCKY  MOUNTAINS.  31 

speculative  purposes  of  mmJng  properties.  It  will  probably  be  necessary  to 
supplement  tbe  act  in  question  by  some  genei'al  levisdon  of  the  local  roining 
custonifl,  whicli,  althougS  geiierally  founded  on  the  Spanish  code  so  long  in  ase 
in  Mexico,  are  often  inoongruons  and  obseure. 

The  most  practicable  and  economical  methods  of  deeulphmizing  the  refiractory 
ores  which  characterize  the  Atlantic  mines  having  been  made  by  tte  Secretary 
a  special  subject  of  inquiiy,  no  effort  will  be  made  on  the  present  occasion  to 
anticipate  its  progress  and  conclusions. 

I  beg  leave  to  i-enew  a  former  suggestion,  that  tlie  metalliferous  localities  of 
the  Alleglmnifes  soutli  of  the  Potomac  river  siiall  be  carefully  exploi-ed  undiir 
national  auspices. 

JAMES  W.  TATLOB. 

Hon.  Huge  McCulloch, 

Secretary  cifthe  Tretmiry. 


jyGoogle 
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APPENDIX 


ARTESIAN   WELLS. 
[ZitraOt  ftom  a  geoloeioal  reoonnoissiuco  ot Arkansos,  By  DaTid  Dolo  Owfln,  in  ISoS'-aD.] 
It  iaiy  be  useful  and  interesUnc  in  this  place  to  saj  a,  few  words  in  regard  to  a  few  indi- 
vidual ^rl^eian  wells  of  paCticulai  interest,  either  on  accomit  of  their  great  depth,  their  large 
diameter,  or  the  great  volume  of  water  which  they  afford. 

One  of  the  most  interesting'  arteslaa  wells. bored  in  the  valley  of  the  Ohio  is  that  sunk  by 
Messrs.  C.  J.  and  A,  B.  Dnpout,  in  the  dty  of  Lonisville,  This  well  is  three  inches  in  the 
bore,  and  2,086  feet  deep.  The  OTater  flows  from  this  well  at  the  rate  of  330,000  gallons  in  24 
hours,  or  264  gallon's  per  minute,  with  a  mechsnical  force  eqnal  to  a  lO-horse  power  steam 
engine.  The  watet  rises  by  its  own  pressara,  when  confined  in  tubes,  170  feet  above  the 
EUrface,  When  the  whole  force  of  the  water  is  allowed  to  expend  itself  on  the  central  jet,  it 
is  projected  100  feet,  settling  down  to  a  steady  flow  of  a  stream  60  feet  hig'h  at  the  above  rate 
of  330,000  gftUoQS  in  the  &  hours.  The  water  is  perfectly  clear  of  a  temperature  of  76i° 
Fahrenheit,  the  year  round.  It  is  highly  charged  with  mineral  pxoporties,  being  a  strong 
saline,  sulphuretted  water,  similar  in  its  composition  and  medical  properties  to  the  celebrated 
Kisrinffer  waters  of  Bavaria,  and  the  Blue  ticks  of  Kentndiy.  This  well  wascommonoed 
in  April,  1357,  and  completed  in  16  months- 
lie  well  bored  by  Mr.  William  H.  Belcher,  of  St.  Louis,  was  commenced  in  1849,  and  in 
1853  was  1,590  feet  deep,  at  which  depth  a  copious  streamof  "sulphur  water  issues,"' which 
is  said  to  be  similar  in  its  properties  to  the  Blue  Lick  water  of  Kentucky. 

This  well  was  commenced  as  a  cistern,  at  the  surfiice  of  the  ^ound,  14  feet  diameter ;  at 
30  feet  deep,  6  feet  diameter;  thence  it  diminished  to  16  inches  diameter,  at  78  feet  deep. 
The  bore  Is  then  9  inches,  and  tbis  diameter  is  continued  to  457  feet ;  Uience  to  the  depth  of 
1,509  feet  it  is  31-  inches. 

At  550  feet,  at  the  top  of  a  limestnne,  the  water  became  salty;  200  feet  below  Ibis,  in  a 
layer  of  shale,  the  water  contained  I J  per  cenL  of  salt.    At  ^65  feet,  below  a  bed  of  bitumin- 


is  marl,  the  water  contained  Ui  per  cent,  of  salt.    The  hardest  lock  was  a  bed  of  chert,  ai 
d^th  of  1,179  feet,  and  63  feet  thick.    In  tliis  reck  the  water  contained  3  per        '      ' 
This  well  was  commenced  in  the  spring  of  1849,  and  reached  its  depth  of  2,lt 


f  March,  1854.    During  these  five  years  theworkwas  at  times  intermitted  formonths, 

so  that  the  time  actually  employed  was  only  33  months,  and  cost  about  $10,000.  There  is  a 
constant  flow  of  water  from  this  well  of  75  gallons  per  minute. 

Three  artesian  wells  have  been  bored  at  Columbus,  Ohio.  The  first  was  carried  110  feet; 
but  not  reaching  the  rock,  was  abandoned,  the  quicksand  coming  in  in  such  quantities  that 
they  could  not  exclude  it  by  tubing. 

Thesecond  well  was  tubed  down  54  feet,  with  cast-iron  piping,  sii  inches  interior  diameter. 
The  boring  was  then  continued  to  the  rock,  123  feet.  Wronght'iron  pipes  of  smaller  size 
were  ."oreed  down,  but  broke  at  the  second  joint  &otn  the  lower  end.  The  pipe  was  with- 
drawn,  and  a  pump  let  down,  when  the  well  was  found  to  be  cleared  of  obslractioas  ta  the 
rock.  The  reamer  was  then  sent  down,  and  went  freely  till  at  the  depth  of  100  teet  it  began 
to  rub.  The  pump  was  then  sent  down :  tbe  well  had  become  filled  with  send  and  gravel  66 
feet,  itad  afler  prolonged  labor,  it  was  ascertained  that  the  sand  ran  into  the  well  as  fast  as  it 
could  be  takm  out.  Various  contrivances  were  resorted  to  to  stop  this  obstruction,  but 
without  effect;  so  that,  on  tbe  4th  of  November,  1857,  this  boring  was  also  abandoned.  A 
contract  was  now  made  on  the  4tb  of  November  with  Mr.  Fleming  Spanglar  to  bore  a  new 
well,  with  the  understanding  that  he  was  to  tube  it  into  the  rock  within  18  or  20  days,  or 
receive  no  pay. 

The  new  well  was  coromenced  by  sinking  a  pit,  and  cribbing  it  down  with  circular  crib- 
bing, which,  on  tbe  16th  day  of  November,  reached  the  depth  ot  29  feet.  After  considerable 
labor,  by  alternate  boring  and  tubing,  Mr.  Spangler  finally  succeeded  on  tie  Slst  of  January, 
1858,  in  penetrating  the  limestone  rock  248  feet,  at  a  depth  of  371  feet  from  the  surface.  He 
then  contracted  to  bore  to  the  depth  of  1,000  ftet  from  the  surface  for  $1  50  per  foot,  having 
thus  far  averaged  about  five  to  six  feet  in  the  roefc-boringa  per  day. 

A  vein  of  snlpbur  water  was  struck  at  180  feet  on  the  2ad  of  December,  1857.  Tlie  borings 
were  continued,  with  occasional  cessation  of  labor,  up  to  the  11th  of  December,  having  then 
readied  a  depth  of  1,858  feet,  witbont,  however,  up  to  that  date  having  reached  any  consid- 
erable body  of  artesian  water,  and  it  is  probable  irom  the  details  of  the  borings  that  they 
will  have  to  go  from  300  to  500  feet  more  through  blue  limestenes,  marly  shales,  and  Ken 
tucky  river  marble.rook,  before  reaching  the  porous  sandstones,  in  which  there  is  the  best 
chance  of  obtaining  abody  of  water. 
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tbe  tiTo  great  reservoirs  of  aricsian  water  are  tlie  two  groat 

g  with  aud  resting  on  tbo  abales,  wbicb  form  the  iQ::pervioua 

Oao  or  these  great  sauilstoDe  series  constitutes  the  mill-stone 

-OS  ;  the  other,  the  lowest  fossiliferous  sandstoileB  and  cnl- 

tlie  blue  limestane  and  Kentucky  river  marble-rock  of  the 

st  of  these  reservoirs  is  almost  invariablj'  a  stroag  brine ;  in 
foea  it  is  a  mineral  water,  strongly  charged  wilb  a  variety  of 
d  with  snlphnretteJ  hydrogen  gas;  hence,  tliough  the  two 
a  borings,  cited  above,  were  eminently  saccessful,  aa  far  as  obtaining  a  large 
body  of  mineral  water  was  concerned,  yet  they  may  be  considered  entive  failures,  as  far  as 
obtaining  a  body  of  pare  water  fit  for  manufacturing  purposes,  or  domestic  use. 

Both  these  water  liorizons  exist  in  Arkansas ;  iu  fact,  the  millstoue  grit,  as  already  stoted, 
bas  a  most  extraordinary  development  in  that  State,  and  many  localities  have  been,  and  will 
liereafier  be  recorded,  where  profitable  brines  might  be  obtained  in  this  geological  formation, 
by  a  judicious  selection  of  locality,  and  well  conducted,  systemalJc  borings. 

There  ore  also  other  wal«r  bcriaons  In  the  southern  counties  of  Arkansas,  which  caa  he 
reached  by  borings  through  (he  tertiary  and  cretaceous  formations;  but,  so  far  as  experience 
goes,  artesian  waters  obtained  therefrom  tvill  be  more  or  less  charged  with  mineral  matter. 

As  we  have  some  of  the  records  of  an  artesian  well  sunk  through  equivalent  formations  at 
Charleston,  ^uth  Carolina,  it  may  be  well  in  this  place  to  give  a  few  of  the  statisUcs  of  this 
boring.      - 

Few  wells  bave  presented  as  many  difSeuties.  or  called  for  greater  skill  and  perseverance 
in  the  engineer.  The  snrface  soil  is  loose  sand  for  20  feet,  the  lower  half  of  wiiich  is  satu- 
rated witb  water ;  next  a  stiff,  compact  clay,  about  40  feet  thick,  also  waler-besring.  At  60 
feet,  firm  niarl  commences,  alternating  with  some  rock  more  of  less  ioduratofl,  in  all  350  feet 
thici<,  Below  this  occnr  the  cretaceous  strata,  differing  but  little  lithologically  from  tho 
layers  of  the  tertiary  formation  above;  both  formations  being  alternations  of  firm  marl, 
sandstone,  and  loose  sands,  allernaUng  with  layers  of  hard  limestone,  seldom  containing  less 
than  20  per  cent,  of  carbonate  of  lime.  Fifty-four  rocks,  varying  from  3  to  10  feet  each,  and 
measuring  in  tbe  aggregate  250  feet,  were  penetrated  by  the  boring.  Cast-iron  tabes,  six 
feet  interior  diameter,  mere  sunk  80  feet  to  exclude  superficial  sands :  but  these  Rradually 
worked  their  way  down,  and  continued  to  flow  under  tbe  bottom  of  the  tube.  Finally,  how- 
ever, the  solid  rook  ftas  reached  at  230  feet.  But  eveu  here  tbe  difficulties  did  not  end; 
for,  under  each  solid  rock,  qnick  or  loose  sand  generally  occurred,  and  flowed  into  tbe  well, 
so  as  often  to  fill  it  up,  and  sometimes  almost  instantly,  60  to  100  feet.  Large  chambers 
were  thus  farmed  under  many  of  the  rock  strata.  Sometimes,  in  the  morning,  the  well  would 
I)efaund1illed50  tolUOfeet,  and  even  J 40  feet,  with  sand.  At  TOO  feet,  so  much  sand  con- 
tinued to  flow  in  as  to  render  it  impossible  to  proceed,  and  there  was  no  resource  but  to  tube 
down  into  it  and  through  it,  and  to  do  this  the  well  had  to  be  reamed  ont  to  a  larger  size,  thus 
taxing  the  ingenuity  oithe  engineer  severely  to  overcome  all  the  various  obstacles  to  success. 
At  1,020  feet  the  sands  again  came  in.  so  as  frequently  to  Sll  up  the  well  100  feet;  but  the 
difficulty  was  finally  overcome  by  retubing  with  larger  wrought-iron  tubes,  which  were  sunk 
to  1,102  feet,  and  the  boring  continued  43  feet  lower,  or  1,1413  feet.    The  temperature  at  900 


Subsequent  to  this  date,  the  Charleston  well  was  sunlr  to  the  depth  of  1.550  feet,  and 
yields  30,000  gallons  of  water  in  HI  hours,  which  rises  10  feet  above  the  surface.  Another 
has  now  been  commenced  at  the  same  place,  13  inches  in  diameter,  and  has  already  reached 
the  depth  of  1,000  feet. 

On  the  22d  of  April,  1^7,  an  artesian  well  was  commerced  at  Lafayette,  Indiana,  and, 
after  sinking  to  tbe  depth  of  216  feet,  a  vein  of  wat«r  finally  overflowed  the  well  on  the  18th 
of  February,  1.858.  The  boring  was  then  continued  to  the  depth  of  230  feet.  Great  delay 
and  an  niinecessary  coat  of  $],i)00  werrf  incuiired,  iu  cousequence  of  one  of  the  cast-iron  pipes 
breaking  in  being  iforoed  into  its  place.    This  well  dellveiedon  the  3d  of  September  one  wine 

E alien  of  mineral  water  in  15.8  seconds,  which  is  equal  to  a  discharge  of  1,468  gallons  in  24 
ours,  sufficient,  if  tbe  surplus  water  be  properly  saved,  for  ail  the  purposes  of  a  first-class 
watering  place.  Tbis  minei^J  water  contains,  according  to  Dr.  C.  M.  Wetherill,  400  gr^ns 
of  solid  matter  to  the  gallon.  For  an  analysis  of  this  water,  I  refer  tbe  reader  to  the  report 
on  tbis  well,  made  b^  C.  M.  Wetherill,  Ph.  D.,  M.  D. 

Tho  well  from  which,  the  name  Artesian  was  originally  derived  was  bored  more  than  a  cen- 
tury ago  at  Aire,  in  Artois,  in  France,  and  has  flowed  steadily  ever  since.  The  water  rises 
11  feet  above  the  ground,  and  supplies  nearly  350  gallons  per  minute. 

The  Orenelle  well,  at  Paris,  was  commenced  in  1834  and  completed  inl841,  at  which  time 
tbe  rod  suddenly  descended  several  feet,  and  shortly  after  the  water  rose  to  tho  surface  in  vast 
quantities.  For  the  first  50  feet  the  boring  was  1'^  inches  in  diameter,  which  was  reduced  to 
nine  inches,  and  then  carried  to  a  depth  of  1,100  feet ;  a  further  rednctiun  was  made  to  seven 
and  a  half  inches,  undl  the  depth  of  1,300  feet  was  reached;  and  a  final  diminution  to  six 
inches,  till  the  termination  of  the  well  at  1,806  feet.  From  the  completion  oi  the  wisll  to  the 
present  time  there  has  been  a  steady  flow  of  over  500,000  gallons  in  24  tours,  of  a  tempura- 
ture  of  810  Fahrenheit.  I ., 
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Tlio  Kissinger  well  in  Bavaria  is  1,878  feet;  the  Inst  13S  feet  the  boring  passes  tlTrougli 
rock  salt.  From  this  well  100  cubic  feet  of  water  gusbea  fortli  every  miirate.  The  water 
containe  ^  jter  cent,  of  salt. 

The  artesian  well  at  the  B<hs  de  Boulogne  is  over  39  inchefl  in  diameter.  This  well  was 
bored  by  a  peculiar  drill,  weighinif  about  3,500  pounds,  tPHDaged  by  a  grapple,  Which  opens 
a^  it  descends,  and  tben  closes,  when  it  is  rrisea  by  meana  of  a  parallelogram  connected  at 
Ihe  angles  with  two  cord*  reaching  up  to  the  t«p  of  the  well_,  where  they  may  be  managed 
with  the  hand,  or  by  means  of  machinery.  The  drill  be!ow  is  <!«nstriict«d  with  seven  teeth 
of  cast  steel,  fitted  to  drive  into  the  bed  of  rock,  or  abrade  it.  The  drill  bQ.s  a  shank  by 
which  it  may  be  seized  and  lifted.  The  whole  is  worked  by  a  34  to  30  horec'power  engine. 
The  grapple  closes  at  the  bottom,  seizing  the  handle  of  the  drill,  then  rises  with  the  drill 
Eeveral  teet,  opens,  and  lets  the  drill  fall.  Thus  the  drill  risss  and  falls  SO  or  30  times  a 
minute.  After  working  12  hours,  the  rods  are  taken  out,  the  sand  pump  let  down,  and  the 
sand  and  mud  withdrawn,  and  the  rods,  (crapple,  an<l  drill  i^in  let -down  and  set  to  Work. 
To  work  this  apparatus  requires  only  six  men,  and  the  cost  of  working  is  about  l^jper  foot. 

In  1857,  this  well  had  reache<i  a  depth  of  1,437  feet,  and  they  bOped  in  Oclober  to  reach 
the  m^n  source  of  water  below  the  chalk. 

In  the  month  of  May,  1858,  theFrench  engineer,  M,  Jus,  commenced  boringan  artesian  well 
in  the  Sahara  desert,  Africa,  in  the  province  of  Conatantlne;  and  on  the  19th  of  Juno  a  jet  of 
wnter  of  aboat  1 ,000  gallons  per  minate  flowed  from  the  bowels  of  the  earth,  at  a  tempera- 
ture of  61°,  S4  Fahrenheit.  The  joy  of  the  inhabitants  was  unboundedwhen  they  witnessed 
this  extraordinary  spectacle,  and  caused  them  to  regard  a  people  who  could  bring  about  such 
a  marvel  as  to  cause  water  to  gush  forth  from  the  and  desert  as  truly  beings  of  a  superior  race. 

Subseqnentlj  four  other  wells  were  bored  in  the  desert;  one  at  To  makin,  yielding  eight 
gallons  per  minnte;  one  in  the  oasis  of  Tamelhat,  which  gave  ISO  litres  of  water  per  minute  i 
one  in  the  oasis  of  Sidi  Nached,  yielding  4,300  litres  of  wat«r  from  the  depth  of  54  metres, 
the  oasis  having  been  completely  ruined  by  drought ;  one  also  in  Oum  Thiur,  which  yields 
X08  litres  of  water  per  minute :  and  a  sixth  well  has  been  snnk  at  Shegga. 

A  remarkable  artesian  well  was  bored  at  Bourne,  in  England.  The  borings  passed  through 
two  strata  of  limestone,  with  other  intervening  strata,  to  the  depth  of  ouly  92  feet,  The  bore 
is  only  fonr  inches,  and  this  supplies  the  town  through  mains  and  smaller  pipes  and  plugs 
for  fires,  the  pressure  being  aumcient  to  throw  water  over  the  buildings.  It  aelivers  557,001) 
gallons  per  day.    It  rises  at  the  town  hall  39  feet  9  laches. 

Theee  are  a  few  of  the  statistics  of  some  of  the  mpst  intereslicg  artesian  wells  both  in  this 
country  and  in  Europe ;  they  give  some  details  of  the  cost,  mode  of  boring,  and  difliculties 
to  he  encountered,  that  will  be  interesting  and  useful  to  the  readers  of  this  report. 

The  conditions  necessary  to  the  successful  boring  of  an  artesian  well  are : 

First.  A  fountain  head  more  elevated  than  the  locality  where  the  boringls  to  be  undertaken. 

Second.  A  gentle  inclination  or  moderate  dip  from  the  fountiun  head  towards  the  locality 
of  the  well. 

Third.  Alternations  of  porous  and  impervious  strata,  beneath  the  drainage  of  thecountry. 

The  fountain  head  need  not  be  in  the  immediate  vicinity ;  on  the  contrary,  it  is  often  lar 
distant— 40  to  ICO  miles  or  more.  If  it  forms  the  elevated  rim  of  a  large  liasiu,  from  which 
the  strata  dip  in  all  directions  towards  its  centre,  it.  is  all  the  more  mvorabic  for  artesian 
borings  within  (hat  basin.  If  the  geological  formations  form  a  synclinal  fold  or  trough,  the 
fountain  head  being  on  tixe  anticlinals  ol  the  ridges  more  or  less  parallel,  this  is  also  a  iavora- 
ble  position  for  artesian  borings. 

The  flow  of  water  from  the  fountain  head,  held  up  by  the  impervious  strata  beneath,  and 
permeating  the  porous  superincumbent  layers,  may  be  arrested,  however,  even  without  such 
a  structure  of  the  country,  by  being  dammed  up  by  local  barriers,  which  may  either  he  imper- 
vious fissures,  cutting  the  strata  more  or  less  at  right  angles,  or  extensive  faults  filled  np  with 
clay,  which  is  a  very  common  occurrence. 

A  steep  or  high  angle  of  inclination  of  dip  is  always  an  unfavorable  structure  of  country, 
because  in  such  situations  the  water  flows  away  beyond  the  reafb  of  artesian  borings,  which 
must  necessarily  cut  the  strata  at  such  an  acute  angle  as  to  pass  through  only  a  few  layers 
of  rock.  Without  a  knowledge  of  the  internal  sh-ucture  of  the  geological  formations  which 
lie  deep-seated,  very  little  elne  can  be  obtiuned  to  the  8i:'[ection  of  a  favorable  locality  by  a 
simple  inspection  of  the  "physical  condition  of  the  surface  of  the  country.  For  instance,  a 
perfectly  level  plain,  with  no  hills  in  sight,  may  be  more  favorable  for  artesian  wells  than  an 
undulating  country,  simply  from  the  fact  of  ils  having  a  higher  fountain  head. 

The  third  condition  mentioned  above,  namely,  allernation  of  porous  and  impervious  strata, 
is  almost  everywhere  to  be  met  with. 
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LIGNITES    OP    THE    WEST. 

[Abalroot  trim  report  of  P.  V.  Havdan,  Unltod  States  eeologlet  for  TIobrEiBlHi,  to  CoramlgBioner  of  General 
Land  O&ce,  tiam  SiUiinaa'e^oura^  of  Much,  ISm.] 

Tlie  oouetruction  of  the  Padflc  railroads  acroes  tbe  continent  is  briugiag  about  the  dan-n 
of  a  Dew  era  iu  Ibe  progress  of  the  west.  Already  has  the  Union  Paeiflc  rmlroad,  from 
Omaha,  atnick  tlie  first  range  of  the  Rocky  naoiintaias,  more  than  535  miles  west  of  the  Mis- 
souri river.  The  earth  is  now  called  upon  more  earnestly  thau  over  befbra  to  yield  np  her 
treasures  of  gold,  silTor,  copper,  iron,  and  mineral  fuel,  and  the  existence  of  the  last  two 
minerals  in  the  west,  in  workable  qaaatilies,  is  one  of  the  most  important  practical  ques- 
tions of  the  day.  It  is  my  purpose  m  this  article  merely  to  state  briefly  some  obsarvationB 
made  last  autumn  in  regard  to  the  lignite  deposits  of  Coloraiia  and  DalcoCa  Territories.  The 
details  will  be  given  more  fully  in  the  final  report  of  the  geological  survey  of  Nebraska,  now 
in  pragieas  of  preparation. 

The  discovery  tbat  large  deposits  of  "stone  coal,"  as  it  is  often  called  by  travellers,  esisled 
in  various  portions  of  the  west  Is  by  no  means  a  new  one  at  Che  present  time.  The  lignite 
beds  of  the  upper  Missouri  were  noticed  by  Lewis  and  Ciark,  1803  and  1B04,  those  of 
Lammie  plains  by  Fremont,  1342,  and  those  of  the  Baton  mountain  region  by  General 
Emory  as  far  back  as  1S48.  Bnt  the  intense  interest  with  which  tbey  are  regarded  now,  as 
a  source  of  fliel  to  the  vast  stretch  of  fertile  but  almost  treeless  plains,  ttas  been  created  anew 
by  tbe  advancing  westward  wave  brought  about  by  tbe  construction  of  those  great  nadoiial 
highways.  The  fact,  also,  that  the  coal  deposits  of  Iowa  and  Missouri  are  res^idecl  in  area, 
and  the  coal  limited  in  quantity,  and  in  most  cases  iniertor  in  quality,  and  that  west  of 
these  States  it  may  be  said  tbat  there  is  no  true  coal  at  all,  renders  any  source  of  fuel  in 
the  far  west  a  matter  of  tbe  greatest  importance.  In  the  valley  of  the  Missouri  river  and  the 
Yellowstone  there  are  numerous  beds  of  tertiary  lignite,  vaiyiug  from  a  few  inches  to  seven 
feet  in  thickness.  These  formations  have  been  described  many  times,  and  until  the  Northern 
Pacific  raiboad  is  cairied  througb  that  reg.on  they  wilj  remain  of  little  practical  importance. 
But  the  Union  Pacific  railroad  is  now  in  progress  of  construction  tlitough  the  lignito  deposits 
of  the  Laramie  plains,  and  the  Union  PacifiG  railway,  eastern  division,  and  tbe  brancb  from 
Denver  to  Cheyenne  City,  will  pass  througb  those  of  Colorado,  so  mai  if  the  lignite  beds 
and  iron  mines  of  tbis  region  are  of  such  a  character  as  to  be  of  economical  use,  the  time  for 
tbeir  demand  has  already  come. 

My  esamination  of  the  geology  of  the  State  of  Nebraska,  during  tbe  past  season,  failed  to 
develop  any  workable  beds  of  coal  within  the  limits  of  that  State.  My  attention  was  then 
directed  to  the  great,  lignite  deposits  of  the  Laramie  plains.  I  found  the  lignite  of  excellent 
quality  in  beds  from  5  to  11  feet  thick,  and  I  estimated  the  area  occupied  by  this  basin  at 
5,(100  square  miles.  Its  most. eastern  limit  is  about  10  miles  east  of  Rock  creek,  a  branch  of 
the  Meificina  Bow  river.  Outcroppiugs  have  been  seen  all  along  Rock  creek,  Medicine  Bow, 
on  Rattlesnakfe  Hills,  on  the  North  Platte,  Muddy  creek,  all  along  Bitter  CTeek,  Ham's  Fork, 
Echo  Canon,  and  all  along  Weber  river,  neariy  to  Great  Salt  lake,  showing  that  one  con- 
necied  series  of  deposits  covers  this  whole  area.  The  lignite  taken  from  the  beds  on  Rock 
creek  is  from  the  outcroppings,  yet  it  bums  with  a  bright  red  flame,  giving  out  a  good  degree 
of  heat,  leaving  scarcely  any  ash,  and  is  quite  as  desirable  fuel  for  domestic  puq»osea  as  — 
wood.  It  is  non-bituminous,  exhibits  just  a  trace  of  sulphuret  of  iron,  which,  decom-  - 
gives  a  rusty  reddish  appearance  to  the  outcrops,  and  there  are  seams  of  jet,  I 
inches  in  thickness,  which  looks  much  like  canniS  coal,  and  is  thus  termed  by  the  miners. 
The  Union  Pacific  railroad  will  pass  directly  through  these  great  coal  fields,  and  as  most  of 
the  freight  will  go  westward  for  many  years,  the  cars  on  their  returo  can  bo  loaded  with  this 
lignite,  thns  to  be  distributed  thioughNebraskaat  a  cost  much  less  than  that  of  wood  at  the 

5 resent  time.  There  are  also  indications  of  an  abundance  of  iron  ore  in  the  vicinity  of  these 
eposits,  and  the  Union  Pacific  Railroad  Company  contemplate  establishing  rolling  mills  in 
the  Laramie  plains  at  no  distant  period. 

The  next  point  visited  was  South  Boulder  creek,  the  Marshall  mines,  which  are  probably 
the  most  valuable  in  the  west,  I  made  a  pretty  careful  examination  of  these  mines,  as  they 
have  been  wrought  for  four  or  five  years.  An  average  of  60  tons  is  taken  fi:om  this  place 
daily  and  sold  at  Denver,  at  prices  varying  fium  8l3  to  $15  per  ton.  Tbj beds  are-at  the  foot 
of  the  mountains,  and  dip  to  such  an  extent  as  to  expose  the  whole  series,  11  in  number, 
varying  from  5  to  13  feet  in  thickness,  so  tbat  we  have  from  30  to  50  feet  at  least  of  solid 
lijrnite.  This  is  the  most  favorable  locality  for  studying  the  strata  enclosing  the  lignite  that 
I  have  ever  met  with  in  the  west,  and  this  is  due  to  several  causes,  the  principal  of  which  is 
their  proximity  to  the  base  of  the  mountains,  by  which  they  are  elevated  at  a  moderate  angle. 
The  following  somewhat  remarkable  section  is  approximately  correct,, at  least: 


,Gooi^Ic 


EESOUBCES    OF    STATES   AND   TERRITORIES 


45,  Sandslone.  giay  and  rather  cc 

44.  Drab  day. 

43.  Lignite. 

4a.  Drab  clay. 

41.  Lignite. 

40.  Drab  clay. 


38.  Drabelayv 

37.  Lignite. 

36.  Drab  clay. 

35.  Sandstone.    ■ 

34.  Drab  clay,  10  te  12  feet. 


3S.  Drab  clay. 
31.  Lignite, 
38.  Drab  clay. 


28.  Drab      ,  , 

27.  Lignite.  5 

26.  Drab  clay,  5  feet. 

25.  Sanitstone,  14  feet. 

24.  Drab  clay,  3  feet. 

23.  Lignite,  T^  feet. 


up  into  sanfl  three  feet. 


!.  Drab  clay,  5  feet. 

I.  Sandstone,  30  feet 

).  Drab  day,  3  feet. 

t.  Lignite,  7  feet. 

I.  Drab  clay,  3  feet. 

'.  Sandstone,  40  feet 

t.  Drab  clay,  3  feel. 


12.  Drab  clay. 
II.  Lignite, 
to.  Drab  clay. 

9.  Sandstone. 

9.  Drab  clay. 

7.  Lignite,  5  feet. 

6.  Drab  clay, 

5.  Gray  and  yellowish  gray  sandstone. 

4.  Drab  clay,  3  feet. 

3.  Lignite,  11  to  i3  feet. 

2.  Drab  clay,  4  feet. 

1.  Fine  yellovfiBii  grit  indurated 


1,  &o. 

n  when  it  could  be  obtained  with  any  degree  of  accuracy. 
It  is  barely  possible  that  beds  6io  13  feet  inclusive  have  been  broken  down  from  the  sum- 
mit of  the  upheaval  just  beyond  and  thus  displaced.  The  inclination  of  tbe  strata  from  1  to 
16  inclusive  is  8"  ea&t,  and  tbe  cleavage  of  the  beds  of  lignite  is  vertical  and  exactly  parallel 
with  the  dip.  From  13  to  39,  inclination  is  40°,  and  lie  remainder  35°.  Lignite  beds  33 
and  42  have  not  yet  been  tested,  and  very  little  is  known  of  them.  They  have  been  exposed 
in  the  search  for  iron  ore.  The  aummit  of  tbe  hills  above  all  these  beds  in  the  section  is 
covei'ed  with  a  large  thickness  of  snperlicial  drift  material,  which  undoubtedly  conceals 
many  other  beds  which  properly  belong  to  the  section.  Mines  have  been  opened  on  Coal 
creek,  three  miles  sontli  of  Mu^h^t's  mines,  but  they  have  been  abandoned  for  the  present. 
Another  has  been  opened  about  30  miles  south  of  Cheyenne  City,  on  Pole  creek.  The  dritt 
began  with  an  outcropping  of  about  four  feet  eight  inches  in  thickness,  inclination  13°  east: 
The  lignite  grows  better  in. quality  as'it  is  wrought  furtlier  into  (he  earth,  and  the  bed,  by 
following  the  dip  200  feet,  is  found  to  be  five  feet  four  inches  thick,  and  the  lignite  is  sol'l 
readily  at  Cheyenne  City  for  fiiiS  per  ton.  The  beds  are  so  concealed  by  a  superiicial  driit 
deposit  that  it  is  diffii^ult  to  obtain  a  clearly  connected  section  of  tbe  rocks.  A  section  across 
tbe  inclined  edges  of  the  beds  eastward  from  the  mounttuns  is  as  follows : 

7.  Drab  clay  passing  up  into  areno-calcareous  grit  composed  of  an  aggregation  of  oyster 

shells,  oslTeasKbtrigoaalis.  ' 

6.  Lignite,  5tali  feet. 

1>.  Drab  clay,  4  to  6  feel. 

4.  Reddish  rusty  sandstone  in  thin  lamiilEe,  30  feet. 

3.  Drab  arenaceous  day,  indurated. 

3.  Massive  sandstone,  50  feet. 

I.  No.  6  cretaceous,  apparently  passing  up  into  a  yellowish  sandstone. 


is  covered  with  loose  oyster  shells,  and 
-e  alfnost  entirely  composed  of  them. 
..  o  ^!™.ii^  geological  position  ir  "■" 


The  summit  of  tbe  hills  near  this  bed  of  tigni 
there  must  have  been  a  thickness  of  four  feet  oi 

lie  species  seems  to  he  identical  with  the  one  found  ii  ^       ^         ^  . .        .  _  . 

lower  lignite  beds  of  the  upper  Missouri,  near  Fort  Clark,  and  at  the  mouth  of  the  Jttdith 
liver,  and  doubtless  was  an  inhabitant  of  the  brackish  waters  which  must  have  existed  about 
the  dawn  of  the  tertiary  period  in  the  west.  No  other  shells  were  found  in  connection  with 
these  in  Colorado,  but  on  the  upper  Missouri  well-known  frosh-w  ater  types  exist  in  close 
proximity,  showing  that  if  it  proves  anythiug  it  rather  affirms  the  eocene  age  of  these  lower 
lignite  beds.    These  lignite  beds  are  exposed  in  many  localities  all  along  the  eastern  base  of 


i,  and  from  tbe  best  informadou  I  can  secure  I  Lave  estimated  tl  

pied  by  them  north, of  the  Arkansas  river  at  5,000  square  miles.  According  to  the  esploi'a- 
tions  of  Dr.  John  L,  Le  Conte  during  the  past  season,  which  are  of  great  interest,  these 
same  lignite  formations  extend  far  (southward  into  New  Mexico,  on  both  sides  of  the  Eocky 
mountains.  Specimens  of  lignite  bronght  from  the  Baton  mountains  by  Dr.  Le  Conte  resem- 
ble very  closely  in  appearonce  and  color  the  anthracites  of  Pennsylvania.  It  is  probable 
that  no  true  coal  wilt  ever  be  found  west  of  longitude  9fi°,  and  it  becomes,  therefore,  a  most, 
important  question  to  ascertain  the  real  value  of  these  vast  deposits  of  lignite  for  fael  and 
other  economical  purposes.     Can  these  lignites  be  eoiployed  for  generating  steam  and  smelt- 

' esT    In  regard  to  tbe  lignites  in  the  Laramie  plains  1  have  as  yet  seen  no  analysis, 

""■ -—  1-  ii-  1 — J  -  -.J  T-._  T^.— gy^  of^Now  york,  fortliat  purpose,     Speei- 


but  specimens  ai 


«  in  the  hands  of  Dr.  Torrey,  of  Now  york,  fortlia; 
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A  specimen  ffom  Coal  creek,  three  miles  sonth,  yielded  Bimilar  resnlEa  -. 
Volatile  mailer  oipelled  St  a  red  Ileal,  in  the  form  of  [uUammsble  gasea  flodv.ipm!".'! 
Ash,  coialiiUpg'iiVcaVVtoWrdorirouriilumliia"iiud^^ 


The  percentage  of  caTlxm  is  shown  to  be  in  one  ease  59. 20,  aii^  ia  the  other  58. 70,  which 
shows  at  a  glance  the  Euperiority  of  the  western  lignites  over  those  found  in  any  other  por- 
tioQ  of  the  world.  Anthracite  is  regarded  as  bo  much  snperior  a  fuel  on  aceonnt  of  the  large 
per  cent,  of  carbon,  and  also  the  small  amount  of  hydrogen  and  oxygen.  The  bitnmiDous 
coals  contain  a  large  percentage  of  hydrogen  and  oxy^n,  but  not  enough  water  and  ash  to 
prevent  them  from  being  made  useful,  but  the  calorific  power  of  lignite  is  very  much  dimin- 
ished by  the  quantity  of  water  cflntiuDed  in  it,  from  the  fact  that  so  valuable  a  portion  of  the 
fuel  must  be  used  in  J5onverting  that  v»ater  into  sleara. 

The  day  of  my  visit  t«  the  Marshall  coal  mines,  on  South  BouWer  creek,  73  tons  of  lig- 
nite were  taken  out  and  sold  at  the  rale  of  f4  a  ton  at  the  mine,  and  from  $13  to  $16  at  Den- 
ver. This  lignite  is  somewhat  brittle,  but  has  nearly  the  hardnesa  of  ordinary  anthracite, 
which  it  very  much  resembles  at  a  distance. 

In  some  portions  there  is  a  considerable  q^uantity  of  amber.  I  spent  two  evenings  at  Mr. 
Marshall's  house  burning  this  fael  >n  a  furnace,  and  it  seemed  to  mo  that  it  wonld  prove  to 
be  snperior  to  ordinary  western  bituminous  coals  and  rank  next  to  anthracite  for  jomestic 
purposes.  Being  non-bituminous,  it  wilt  require  adraught  to  burn  well.  It  is  as  neat  as  aathra- 
citB,  leaving  no  stain  on  the  fingers.  It  produces  no  offensive  gas  or  odor,  and  is  ^us  supe- 
rior in  a  sanitary  point  of  view,  and  when  brought  into  general  use  it  will  beagrealt  favorite 
for  culinary  parposea.     It  contains  no  destructive  elements,  leaves  very_  litUe  ash,  no  clinfc- 

t,  and  produces  no  more  erosive  effects  on  stoves,  grates,  or  steam  boilers  than  dry  wood, 
loosed  in  the  open  air  it  is  apt  to  crumhie,  but  if  protected  it  receives  no  special  injury, 
■^irrey  thinks  tnere  is  no  reason  why  it  shouid  not  be  eminently  usefuZ  for  generating 
steam  and  for  smelting  ores. 

Throughout  the  intercalated  beds  of  clay  at  Boulder  creek  and  vicinity  are  found  masses 
of  a  kind  of  concretionary  iron  ore,  varying  in  size  from  one  ounce  to  several  tons  in  weight. 
This  iron  ore  is  prohahly  a  limonite,  commonly  hnown  under  the  name  of  brown  hematite  or 
hrowu  iron  ore.  It  may  perhaps  be  found  in  the  state  of  carbonate  of  iron  when  sought 
for  beyond  the  reach  of  the  atmosphere.  These  nodules  or  concretionary  masses,  when 
broken,  show  r^ular  concentric  rings,  varying  in  color  from  yellow  to  brown,  looking  some- 
times like  rusty  yellow  ^ates.  It  is  said  to  yield  70  per  cent,  of  metallic  iron.  The  Srst 
smelting  furnace  ever  created  in  Colorado  was  established  here  by  Mr.  Marshall,  aod  he 
inform^  ma  that  for  the  production  of  one  ton  of  pig  iron  thr^  tons  of  the  ore,  SOO  pounds 
of  limestone,  and  130  to  ][)0  bushels  of  charcoal  are  required.  Uver  500  tons  of  this  ore 
have  been  fa^en  from  this  locality,  and  the  area  over  which  it  seems  to  abonud  cannot  he 
less  than  50  square  miles.  Indications  of  large  deposits  of  iron  ore  bavs  been  found  in 
niarty  other  localities  along  the  line  of  the  Pacific  railroads,  and  if  the  mineral  fuel  which  is 
found  here  in  such  great  abundance  can  he  made  useful  for  smelting  purposes,  these  lignites 

'  '        "     ^  '     "  ■"  '  ''     — a  kind  of  influence  over  the  progress  of  the  great  west 
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that  Pennsylvania  exerts  over  all  the  contiguous  States.  When  » 
10,000  to  20,000  square  miles  of  mineral  fuel  in  the  centre  of  a  region  where  for  a  radius  of 
i)DO  to  1,000  miles  in  every  direction  there  is  httla  or  no  fuel  either  on  or  beneath  the  surface, 
the  future  value  of  these  deposits  cannot  be  overestimated. 

The  geological  age  of  these  western  lignite  deposits  is  undoubtedly  tertiary.  Those  on 
the  upper  Missouri  have  been  shown  to  be  of  that  age,  both  from  vegetable  and  animal 
remains,  and  in  the  Laramie  plains  I  collected  two  species  of  plants,  a  poptilus  and  a  plan- 
tanus,  speoiflcally  identical  witb  those  found  on  the  upper  Missouri.  The  simple  fact  that 
cretaceous  formations  Nos.  1,  3,  3,  4,  and  5  are  well  shown  all  along  the  foot  of  the  moun- 
tains, and  that  No.  5  presents  its  usual  lithologieal  character,  with  its  peculiar  fossils,  within 
15  miles  of  l^ai^hall's  mines ;  also  that  at  tbe  mine  2,  3,  and  4  are  seen  inclining  at  nearly 
the  same  angle  and  holding  a  tower  position  than  the  lignite  beds,  is  sufScient  evidence  that 
the  strata  enclowng  the  lignite  beds  are  newer  than  cretaceous.  A  few  obscure  dicotyledo- 
nous leaves  were  found,  which  belong  rather  to  tertiary  forms  than  cretaceous. 

The  connection  of  the  lignite  deposits  on  the  upper  Slissouri  has  been  traced  unintenupt- 
edly  to  the  North  Platte,  about  80  miles  above  Fort  Laramie.  They  then  pass  beneath  the 
White  river  tertiary  beds,  but  reappear  agtun  about  20  miles  south  of  Pole  creek,  and  .cow  |_- 
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tinue  far  soutbivard  into  New  Mexico.    Near  Red  Battes,  on  Ihe  North  Platte,  i.  . 

proljable  that  tbe  same  basin  condnues  nortliward  along  the  slope  of  the  Rocty  m . 

nearly  or  quite  to  the  Arctic  sea.  Whether  or  not  there  are  any  indicatious  of  this  formation 
over  the  eastern  ranpe  into  the  British  possessions  I  have  no  means  of  ascertaining,  but  the 
Wind  Eiver  chain,  which  forms  the  main  divide  of  the  Rociy  Mountain  range,  exhibits  a 
great  thickness  of  the  lignite  tertiary  boda  on  both  eastern  and  western  slopes,  showing  con- 
clnsiveiy  by  the  fracture  and  inclination  of  the  strata  that  prior  t^>  the  eleration  of  thb  range 
tbey  extended  uninterruptedly  in  a  horizontal  position  across  tbe  area  now  occnpied  by  uie 
Wind  Kiver  chain.  Passing  the  first  range  of  moimtains  in  tbe  Larattie  plains  we  find  that 
the  Big  Laramie  river  cuts  through  cretaceous  beds  Nos.  2  and  3;  continning  onr  course 
westward  to  Little  Laramie,,  a  brancb  of  tbe  Big  Laiamie,  and  No.  3  becomes  50  to  150  feet 
in  thickoesB.  filled  with  fossils,  Oitrea  concesfo,  and  a  species  of  InBceramHa,  At  Rock  creek, 
about  40  miles  west  of  Big  Laramie  river,  the  lignite  beds  overlap  the  cretaceous,  but  in 
such  a  way  as  to  show  that  the  more  inclined  portions  have  been  swept  away  by  erosion,  and 
that  tbe  red  beds  and  carboniferous  limestones  once  existed  witboul  break  and  in  a  horizon- 
tal position  across  tbe  Laramie  range  prior  to  its  elevation. 

I  cuiuot  discuss  this  matter  in  detail  in  tbis  article,  but  tbe  evidence  is  clear  to  me  now 
that  all  the  lignite  tettiarv  beds  of  the  west  are  bnt  iragments  of  one  great  basin,  interrupted 
bere  and  there  by  the  upheaval  of  mountain  chains  or  concealed  by  the  deposition  of  newer 
formations.  All  the  evidence  that  I  can  secure  seems  to  indicate  that  there  ai'e  no  valuable 
beds  of  lignite  west  of  the  Mississippi  in  formations  older  ttian  the  tertiary, 


SECTIOX    III. 

MINERAL  RESOURCES  OF  THE  TERRITORY  OF  MONTAKA. 
.     [Bj-W.8.Korea,M.E.l 

The  Territory  of  Montana  is,  saving  the  recently  acquired  Alaska,  the  newest  and  most 
remote  of  tbe  subdivisions  of  tbe  domain  of  the  United  Slal«B.  Its  form  is  very  nearly 
exactly  a  right-angled  parallelogram,  the  irregularity  of  the  figure  occurring  on  the  south- 
western boHer,  where  the  lerritorial  limits  are  coincident  with  tbe  uain  chain  of  the  Ctear 
d'Alene  and  Bitter  Root  monnt^ns.  Its  nortbem  bonndary  is  latitude  49°,  being  the 
diTidingtinebetweentbeBritisband  American  possessions.  Its  longitudinal  extension,  witL 
Dakota  nn  tbe  east  and  Idaho  on  tbe  west,  embraces  12  degrees,  via:  from  27°  to  39°  west 
of  the  meridian  of  Washington,  while  its  southern  boundary  is  marked,  excepting  a  smalt 
portion  on  the  extreme  son^west,  by  tbe  45th  parallel  of  north  latitude. 

HlSTOniCAL. — Our  first  anlhentic  description  of  that  portion  of  the  continent,  of  wbicb 
Montana  now  forma  a  part,  is  due  to  the  labors  of  Captains  Lewis  t^d  Clarke,  two  officers 
of  the  regular  United  States  army.  They  were  .despatched,  at  the  beginning  of  the  present 
century,  under  the  auspices  of  tbe  general  government,  to  explore  the  far  northwest,  which 
was  then,  and  has  remained  until  quite  recently,  almost  a  terra  incognita.  With  infinite 
patience  tbey  surmounted  all  the  natural  obstacles  in  (heir  pathway ;  climbed  tbe  snowy 
ranges;  sought  out  the  passes  in  the  mountains;  descended  in  cauoea  all  tbe  principal 
streams,  and  pursued  to  their  sources  by  far  the  greater  nuraber  of  their  tributaries;  passed 
some  years  among  the  Indiana ;  gave  names  to  all  the-  rivers,  by  far  the  larger  proportion 
of  which  are  still  retained ;  described  the  fanna  and  flora — in  a  word,  all  the  animal  and 
vegetable  life,  so  exhaustively  that  tbeir  descriptions,  perfectly  accurate  more  than  60  years 
ago,  are  in  every  essential  particular  as  truthful  to-day. 

Ag^n,  we  have  the  results  of  the  labors  of  Capt^  Bonneville,  who  explored  these  regions 
some  30  years  subsequently  t«  Lewis  and  Clarke.  The  graphic  pen  of  Uie  late  Washington 
Irving  compiled  from  these  observations  a  most  admirable  and  interesting  volume. 

More  recently  we  have  the  report  of  Governor  Isaac  I.  Stevens,  who,  in  the  years  1853, 
1854r,  aod  1855,  made  a  careful  survey  of  the  passes  of  the  Rocky  mountains,  with  a  view 
to  determine  the  practicability  of  a  northern  route  for  a  railroad  to  the  Pacific.  Lieutenant 
Mullan,  one  of  the  members  of  the  party,  established  a  wagon  route  from  Fort  Benton,  on 
the  Missouri  river,  to  Walla- Walla,  on  the  Columbia  river,  in  Washington  Territory,  Tlie 
distance  between  these  points  does  not  exceed  650  miles,  and  with  this,  comparatively 
speaking,  trifiing  land  portage  we  unite  by  navigable  streams  tbe  waters  of  the  Pacific  oceaa 
and  those  of  the  Gulf  of  Mexico. 

Up  to  May  26,  1864,  on  which  date  the  organic  act  creating  the  Territory  was  approved  by 
Congress,  Montana  was  embraced  within  the  jurisdiction  of  Idaho,  whose  laws  still  remained 
in  force  until  the  assembling  of  tbe  first  lerritorial  legislature  at  Bannock,  December  12,  of 
the  same  year.  Darbig  the  interregnum  no  advantage  was  taken  or  sought  to  be  taken  of 
the  tecimical irregularity  of  administering  in  Montana  the  laws  of  Idaho— a  fact  which  bears 
eloquent  testimony  to  the  integrity  and  bigh  obaraoter  of  the  first  settlers.  Subsequently, 
when,  the  fame  of  its  rich  placers  had  been  noised  abroad,  tbe  Territory  became  fiooiyd  with 
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»Q  tomi^ratioi!  of  niffiaca.  notorious  dosperadoes,  aad  cutthroats,  the  refuse  of  tlie  Pacific 
States  and  Territories.  Eaeoutaged  by  impunity,  their  leaders  sought  and  obtained  such 
positions  in  the  lower  executive  ranks  of  the  government  that  juatice  againet  any  member  or 
members  of  the  band  having  its  ramifications  throughout  the  entire  mining  re^ous  was 
practicaliy  impossible.  Thepeopleendnricg  "Tintillongerenduranoeceasedtobe  avbrtue," 
were  impelled  to  the  formation  of  a  "vigilattce  committee." 

This  organization,  which  Btill  exists,  fiaally  triumphed  over  the  lawless  desperadoes  who 
infested  the  country  i  hang  some  and  banished  others,  until  life  and  propertj  in  Montana 
were  aa  safe  if  not  safer  than  in  the  more  settled  por^ona  of  the  United  Statfls.  The  civil 
law  and  ii«  expositors  are  now  able,  unaided,  to  fulfil  to  the  utmost  the  behests  of  justice 
and  to  stifle  at  once,  if  not  entirely  prevent,  any  recurrence  of  such  outrages  as  led  to  the 
formation  of  a  committee  of  vigilance. 

The  name  of  the  Territoiy  is  derived  directly  from  the  Spanish,  in  which  language  the 
word  "monlana"  signifies  "  mountain,"  while  the  aboriginal  designation  in  the  Snake  dia- 


'  likewise  hea 


:  testimony  ti 


"Toi-abe  shock-up,"  "land  of  the  n 
broken  character  of  its  surtace. 

Abea.— According  to  J.  L.  Corbett,  chief  engineer,  the  area  of  the  Territory  is  146,689,35 
fiqiiare  miles,  equal  lo  93,881,184  acres.  Compared  with  theolder  and  settled  portions  of  the 
United  States,  Montana  is  nearly  as  large  as  the  State  of  California,  somewhat  more  than 
half  the  size  of  Teias,  nearly  three  times  that  of  New  York,  two  and  one-half  times  that  of 
x  Sow  England  States  combined,  four  times  that  of  Kentucky,  and  110  times  that  of 
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Being  a.  grand  total  of  3.346,400  ai 
In  the  absence  of  the  official  retnn 
only  as  reasonable  approximations . 

Discovery  op  cJold.— None  of  tho  earher  exploring  parties  seem  to  have  observed  or 
even  piediotad  the  probability  of  finding  the  precious  metals  in  any  of  the  far  northwestern 
Territories.  Professor  Dana,  it  is  true,  mentions  in  1842  the  occurrence  of  certain  gold- 
beaiing  talcose  and  micaceous  shisla  on  the  Umpqaa  river,  in  souihem  Oregon,  and  like- 
wise stated  that  similar  rocks  bad  been  found  on  the  banks  of  the  Sacramento  river,  in  Cali- 
fornia, Saving  the  Indians,  the  inhabitants  of  these  regions  consisted  of  a  few  trapjvers  and 
a  small  number  of  Catholic  missionftries.  The  lattei',  from  their  intelligence  and  cultivation, 
were  the'otdy  persona  likely  te  have  noticed  the  geological  significance  of  the  rocks,  drift, 
and  alluvium ;  but  even  had  they  been  well  aware  of  the  esiateuee  of  gold  and  silver — and 
this,  on  the  authority  of  Father  De  Smet,  was  indeed  the  caae^t  is  highly  improbable  that 
they  would  have  laid  much  stress  on  the  advant^es  to  accrue  from  their  development. 

Those  self-denying  pioneers  of  dviliaation  have  ever  shown  themselves  to  be  the  only  body 
of  men  who,  within  uia  dom^n  of  the  United  States,  have  been  able  to  tame  the  savages 

and  introduce  among  them  the  arts  of  peace.     Strictly  upr.'  ■" '  ""  "-"-        -  — -■'■  ^'-- 

aboriglnes,  they  have  succeeded  in  obtaining  their  c"""''' 
settlers  are  set  in  flam^,  and  themselves  and  their  fam 
missionary  eatablishments  always  remain  intact. 

To  Mr.  Granville  Stuart,  an  old  resident  and  careful  observer,  wo  are  indebted  for  the  fol- 
lowing facts  in  regard  to  the  early  history  of  gold-seeking  in  what  now  constitutes  Montana  > 

It  seema  flat  one  Francois  Iflnlav,  commoDly  tnoim  oa  "Benelsce,"  h  liElf-breocI,  from  tho  Ked  lUver  of 
Uia  North,  in  British  tenltOTj,  had  foraomoljmoworliediii  the  iilacers  of  CalifomiB.  Becomine  dlasalis. 
ficd  wiHi  that  country,  ho  fimnit  his  vej  back  ogato  to  the  vicinity  of  his  liirmcr  homo.  Ha  arrivea  In  Mon- 
tana, and  waa  the  flist  person  to  discover  on  Gold  ocoek  a  low  pmtldcaoF  fine  float  gold.  Tliia  creek  is 
aitnated  in  Doer  Lo^  ooroitT,  on  tho  westBiii  slope  of  the  Eoo^  monntnins.  nnil  is  one  of  the  minor  trib- 
utaries of  the  Hell  Gate  livM,  whose  iraters  flgir  nltiinatBly  hito  the  Pooiflo  oooan.  Probably  bom  a  lack 
of  iToviaions  ho  dill  little  more  than  snpBrflcialtf  prosiieot  Uio  looalitj.  He  pcilbrmed,  hoii'ovoi'.  cnougtt 
woA  to  entlHo  11m  to  tho  honor  of  diaooVorj. 

Subseqnently,  in  May.  1858,  James  and  Granrillo  Stuart,  Thomas  Adiuna,  anrt  Kcoso  Amlerson  prosiieoted 
on  Gold  creel!,  findlue  aa  high  as  ten  cojits  to  the  pan,  eqiuilUng  ahont  one-half  cent  to  the  pound  of  earth. 
I'hls  nartv.  few  in  numl«m  and  contlnnallv  amiovod  Dj  the  Blackfcet  lufllims,  who  nersiBtoM^  stole  th«r 


. e  with  the 

!,  and  while  the  houses  of  the 

•3  fall  a  prey  to  the  tomahawk,  these 
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and  proTiaione,  liktwiso  abandoned,  for 

^  ._. ■Thomas,  eidled"Qoia'Tom,"or"Toin 

'ft  iSgser,"  aet'opoiiGdd  orsek  fiaxe  amall  alnloa-boieB  irhteli  he  baa  himself  nm^ilf  lieivBil  ont  of 
en  UmSer.  'Wm  these  rude  implementa  liB  Bncoeedsd,  nnaJded  and  alone,  in  oolleaHng  frop  t^  5D  to 
H3r  dsT.  His  vna  the  £nt  aoloaf  mining  fu  tliat  part  of  WosUngton  Tenitoir  noir  MontBno.  Booom- 
flisBtiHsfled  TritJi  the  reirara  of  fila  labma,  ho  kept  indnBtrionaljproBpeotineiuloFerllieTerrifprj,  and, 
uwelj  Buon^  hia  ferorits  campiag  gi«imd  was  ucar  the  locaUon  of  Uie  present  el^  of  Helens,  In  whose 
neoialc  tIiudII^  cMre  ibimd,  snMeqnentl;,  eomo  of  thexiohest  ulacer  dopoelts  evei  worked, 
^rem^od,  however,  fbr others  thKa  "GcHd  Tom "  to aneartli  the  precious  dnaCirheae T¥stlngi  n7aee  bad 
..  — "^^1  prceaed  b;  bis  footstep.    Stoait  and  his  party  hsd  removed  lo  the  vicMl;  of  FortEndger,  on 

p — nt  ro6d,ivberetheT!lTeaaBtradBra,nntll,IalwO,thoyooneliidedtOTelmnandtliororiBb))'f 

t^te  Oio  afflnonts  to  the  vallOf  of  (he  Dmi  Lodie.     Ther  ;(D.'oepected  during  1661.  and  fiinnd  el 

Ihyonibie  loculilles.    It  was  not,  however,  imUl  IBK,  and  ailar  thev  had  reoelTed  Iran  WsUa-Walla,  435 
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orabie  loculilles.    It  ivas  not,  however,  imUl  IBK,  and  aftar  thev  had  reoelTed  Iran  WsUa-Walla,  435 

ea  distant,  both  tools  and  Inmoer,  that  me  first  sti-mg  of  tfln  resl  slnioes  wea  aet  np  and  worked.  In  the 
mcen  time  they  had  commmiloated  the  news  of  tbeir  disooreiy  to  a  rehtHve  at  PIke'a  resk,  as  Colorado  was 
thcit  called.  Henco  ronilted  a  oonatdBTBUe  erodna  of  miners,  who  bsRan  to  anlve  M  Deec  Iiodee  about  J'ono 
W,  IWi^  The  new  eomera  disooverod  the  ^eers  at  Pike's  Penk  gulolL  Pioneer  gnloh,  &o.  ^om  th5a  time 
ibrword  the  immizratioa  of  gold  seekeraiuMdlrlnoreiiaed  luTolnme.  Uao;.  becoming  bonHdei'ed  smong  tbe 
patljlesB  biUa  n'hlTo  aeoi'chlng  fbr  the  Deer  Lodge,  discovered  otJier  and  valnable  plae^.  At  present  tbei'e 
romaiiia  aoarcclf  a  monntiun  goi^  oi'  sei^aeaterod  rnflne  bnt  hos-  been  prospccl^cl  more  or  Iwa  thoroi^hl; 
£'001  mouUi  to  source. 

For  several  moutbs  anterior  to  tho  Begregatlon  of  the  Territory  from  Idalo  tie  people  gov- 
erned themselves.  Far  away  from  any  settled  habitations,  a  little  haudfal  of  hardy  mining 
adventurers,  they  still  found  time,  amid  the  excitements  of  gold^miuing,  to  talte  such  steps 
as  have  finally  secured  the  fiilieat  liberty  combined  with  an  entire  subservience  to  law.  They 
discovered  theplacers  at  Bannock,  beeaa  the  (tevelopment  of  Alder  gulch,  and  laid  the 
foundation  of  Tirginia  City,  now  the  ct^ital  of  Montana,  months  before  the  arrival  of  any 
territorial  ofBcials. 

Population. — The  present  population  of  tlie  Territory  may  be  estimated  to  be  about  24,000 
souls.  This  total  has  been  arrived  at  from  the  reports  of  the  different  assistant  assessors  of 
internal  revenue,  who  have  received  iustrnctiona  to  make  an  informal  approximate  census. 
Mr.  N.  P.  Langford,  the  efBcient  United  States  collector  and  one  of  the  pioneers  of  Montana, 
is  of  the  opinion  that  the  number  of  inhabitants  has  remained  very  nearly  constant  flom  the 
fall  of  1864  up  to  and  incladiug  the  present  year,  and  has  probably,  during  that  interval, 
never  fallen  below  21 ,000. 

We  may,  by  siill  another  method,  obtain  a  reasonable  approximation,  corroborative  of  tb 


foregoing,  viz.,  by  an  examination  of  the  vote  cast  in  September  of  the  present  year.  Local 
causes  combined  with  political  excitement,  caused  the  casting  of  an  unexpectealy  targe  and 
probably  full  vole.  The  eight  counties  into  which  the  Territory  was  .originally  divided,  not 
including  Big  Horn,  polled  a  total  of  very  nearly  13,000  votes.  In  this  number  are  incladed 
the  votes  of  the  soldiers  performing  volunteer  service  against  the  Indians,  all  the  colored 
votes,  and  also  those  which  were  rgeeted  from  the  count  by  reason  of  informality.  Hence, 
multiplying  the  iijil  vote  by  two,  we  hove  a  total  popolatiori  of  ^,000,  corresponding  with 
tliat  report^  by  the  assbtant  assessors.  In  support  of  this  mnltiple,  which  may  by  some  be 
deemed  unreasonably  small,  it  may  be  alleged  that  the  Territory  is  barely  four  years  old,  that 
the  first  settlers  were  of  that  migratory  claims  who  have  neither  home  nor  family,  and  that 
women  and  children  are  but  just  oeginning  to  form  an  appreciable  percent^e  of  the  popu- 
lation. On  the  approach  of  winter,  many  whose  summer  exertions  have  returned  o  profit, 
and  who,  likewise,  are  unwilling  to  endure  the  cemparative  stagnation  of  the  cold  season, 
emigrate  either  to  the  east  or  west.  Beturutng  spring,  however,  brings  back  as  many  if  not 
more  than  departed,  eager  to  begin  or  to  renew  the  toilsome  yet  ftscinating  pursuit  of  the 
gold  hunter. 

Physical  Gkography.— The  most  prominent  feature  of  the  physical  geography  of  the 
Territory,  particularly  in  the  western  or  ore-bearing  reeiona,  is  the  gentleness  of  the  acolivi- 
ties  and  the  absence  of  sharply  projecting  volcanic  pealis.  To  the  traveller  passing  over  the 
summit. of  Ibe  Eocky  mount^ns,  on  the  road  hither  from  Utah,  tjiis  fact  is  vividly  impressed 
upon  his  atCentioii,  as  forming  a  most  striking  contrast  to  the  enormous  outflow  of  basaltic 
lava  extending  from  Port  Keuf  caiioa,  in  Jdalio,  more  than  30O  miles,  quite  to  the  crests  of 
the  main  chain.  We  observe,  also,  even  on  the  highest  of  the  hllls;  great  strata  of  washed 
and  rounded  boulders,  loosely  bound  together  by  a  granitic  detritus.  Wefind,  farther,  quit* 
high  up  on  the  mountains,  lakes  of  greater  or  l^s  extent,  whose  formadon  was  evidently 
owing  to  the  blocking  up  of  some  primeval  goi^  by  means  of  glacier-borne  boulders. 
Indeed,  in  one  of  the  valleys  tributary  to  the  Eteer  Lodge  the  former  location  of  such  a  lake 
is  plainly  visible.  Here,  for  centuries  perhaps,  the  pent-up  waters,  swollen  by  the  annual, 
melting  of  the  winter's  snows,  had,  year  by  year,  further  insinuated  themselves  into  the 
.  opposing  dike,  until,  with  a  mightier  efToi't,  they  swept  downwards  to  the  plain,  and  piled 
up  in  long  ridges  (he  rocks  and  earthy  matters  m  their  pathway. 

As  might  be  anticipated,  these  hyperborean  r^ons  were  once  the  scene  of  long-contiQued  ■ 
and  wide-spread  glacial  aoOon,  the  evidences  of  which  are  perfectly  palpable.  A  locality 
of  pftrtieular  interest  in  this  regard  is  the  caiion  of  Eaitlesnalse  creelt,  which  takes  its  rise 
in  the  Bald  mounta,in,  northwest  of  the  town  of  Argenla,  in  Boavcr  Head  county.  Here 
there  are  exposed  upon  the  surface  great  slabs  of  quaitzite,  polished  to  the  smoothness  of 
glnss,  with  fine  parallel  striatiocs  marking  the  course  of  the  glaciers.    At  a  point  about  half 
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a  Dijle  telow  tlia  town  a  large  mass  of  this  rock  appears,  wMch  is  remarliable  for  its  brilliant, 
deep  uiabogaQf  color  and  perfect  polish. 

The  lower  rooges  and  fuot-hilla  of  the  Rochy  monotaiiis  are  made  up  almost  entirely  of 
rounded,  rolling  hills,  having;  a  eubstratum  of  drift  aud  covered  with  a  nch  alluviam.  Tbey 
afford  concluaive  evidence  ot  the  vast  and  continaous  wearing  efTect,  not  only  of  the  prim- 
eval glaciers,  but  also  of  the  meltjng  snows  and  rains  which  for  centuries  on  centariea  have 
swept  downwards  from  the  main  range.  ' 

Some  very  fine  osamples  of  morains  are  to  he  seen  in  the  vlciulty  of  Diamond  City,  on  the 
eastern  side  of  the  Missouri.  Grea^  boDlders  of  granite,  worn  and  rounded  by  the  attrition 
of  the  ice  field,  are  piled  up  at  a  considerable  distance  from  their  original  resting  place. 

Another  phenomenon  referable  to  masses  of  ice  is  to  be  observed  in  most  of  the  targer 
rivers :  the  shallower  streams,  during  the  intense  cold  of  the  winter,  become  frozen  to  the 
very  bottom,  and  envelope  in  a  coating  of  ice  many  small  and  occasionally  very  large  frag- 
ments of  rock :  the  great  increments,  caused  by  the  melting  of  the  snows  on  the  mountains, 
cany  down  nnmeroua  bloclM  of  ice  and  the  adhering  stones.  These  latter  are  uUimalely 
deposited  in  ^e  river's  bed,  forming  rapids,  shoals,  &c.,  or  adding  to  those  already  formed, 
and  still  further  complicating  a  navigation  sufficiently  difficult  from  shiftings  of  the  line  of 
the  cliannel  and  from  snt^  and  sawyers. 

The  low  lands  furnish  admirable  sites  for  farming  purposes,  while  the  high  plateaus  are 
covered  with  a  luxuriant  growth  of  grasses,  affording  an  almost  limitless  expanse  of  pas- 
turage. Until  within  a  very  recent  period,  and  before  the  hand  of  civilization  had  begun  to 
seize  the  country  for  its  own,  vast  herds  of  elk  and  buffalo  found  a  lavish  snstenance  on  the 
countless  hills  and  valleys,  untrod  by  other  than  Indians  and  a  few  of  the  hardy  race  of 
trappers. 

I'or  the  purpose  of  description  it  is  preferable  to  treat  separately  of  the  easlem  and  western 
portions  of  the  Territory.  The  former,  bordering  on  Dacota,  is  drained  by  the  Missouri  and 
Yellowstone  rivers  and  their  numerous  tribntanes,  and  is,  excepting  the  bottom  lands 
through  which  the  streams  flo^,  comparatively  unknown.  From  such  information,  however, 
as  is  available,  we  ara  justified  inodopting  the  concluaion  that  it  is  composed  of  rolling  terrace 
and  elevated  table  lands.    The  west,  on  the  contrary,  is  mountainoOs. 

The  hill  country,  made  up  of  the  primitive  and  secondary  rocks,  is  the  habitus  of  the  ore- 
bearing  veins;  whereas  the  low  lauds,  comprising,  geologically  speaking,  more  recentsedi- 
mentary  and  drift  formations,  are  prolific  of  useful  rather  than  precious  minerals.  Below 
Fort  Benton,  the  head  of  navigation,  on  the  Missouri  river,  and  likewise  on  the  Yellow- 
slone,  after  it  leaves  the  mountains  we  find  these  water  deposits,  consisting  of  clays  and 
sandstones,  after  towering  far  above  the  river  banks. 

Uoth  valley  systems  and  their  subsidiary  gorges  aredue  to  the  eroding  action  of  the  streams 
draining  thiough  conntless  ages  from  off  the  eastern  flanks  of  the  Rocky  mountains.  In  the 
eddies  and  lake-like  depressions  of  these  vast  sedimentary  plains  the  primeval  forests,  washed 
from  their  mountain  fastnesses,  have  piled  trunk  on  trunk  to  the  formation  of  very  extensive 
coal  beds,  again  to  bo  covered  up  bysubsequent  deposits  of  clavs  and  sandstones.  In  many 
places  along  the  river  banks  of  both  these  streams  great  heos  of  ooa!  and  layers  of  sand 
I  stone,  in  color  a  dirly  gray  or  yellow,  are  now  plainly  visible,  still  occupying  the  same  hori 
zontaj  positions  in  which  they  were  originally  deposiled. 

The  mountains  of  the  Territory  are,  as  before  staled,  predominant  in  the  west.  They 
comprise  the  Rocky  mountain  chain  and  lis  subordinate  ranges,  the  Coeur  d'Alene  and 
Bitter  Root  mountains,  &.e.,  &c.,  formii.g  a  portion  of  the  backbone  of  the  continent,  and 
covering  a  tract  of  country  from  300  to  40i)  miles  wide.  Within  these  limits  are  many  spurs 
surpassing  in  altitude  the  peaks  of  the  main  range.  They  give  rise  to  numberless  valleys, 
gener^ly  connected  together  by  low  passes.  Below  Fort  Benton,  and  in  the  upper  central 
portion  of  the  Territory,  between  the  Missonri  and  Milk  rivers,  we  find  two  considerable 
upheavals,  viz ;  the  Bear's  Paw,  rUnning  nearly  north  and  south,  and  the  Little  Rocky 

mountains,  having  an  east  and  west  trend.    Again,  nearly  if  " ..~..,i.;/.~i  n^-t™  ™a 

£nd  the  Belt  and  Judith  mountains,  and  in  the  south  centre  th 
pass  out  of  the  Territory  southwardly  into  Dakota. 

Montana  is  a  country  pre-eminently  well  watered.  It  embraces  within  its  confines  for  a 
distance  of  300  miles  the  entire  eastern  and  part  of  the  western  waler-sbed  of  the  Rocky 
mountains.'  Draining  the  former,  we  have  the  gieal  rivers  Missouri  and  Yellowstone. 
Tributary  to  and  forming  the  first  named,  we  find  the  JetTerson,  Madison,  and  Gallatin, 
whose  waters,  drawn  from  the  far  western  snowy  peaks,  unite  almost  simullaueously  in  the 
neighborhood  of  Gallatin  City.  Thence  flowing  unitedly  in  a  northeast  course  they  rtebouch 
into  the  foot-hills  through  a  precipitous  gorge,  denominated  by  Lewis  and  Clarke  "  the  gate 
of  the  mountains."  Below  Fort  Benton  the  Marias,  Judith,  Muscleshell,  and  Milk  rivers, 
draining  the  northern  and  central  regions,  unite  with  the  Missouri.  The  Yellowstone,  which 
with  its  affluents,  Clark's  Fork,  Pijor's  Pork,  Big  Horn,  Tongue,  and  Powder  rivers,  drtuua 
the  southern  and  southeastern  portions,  flows  east  and  northeast,  until,  near  the  territorial 
limits,  in  the  vicinity  of  Fort  Union,  it  unites  to  swell  the  volume  of  waters  borne  by  the 
Missonri  lo  the  Gulf  of  Mexico. 

West  of  the  main  ridge  the  ITell  Gate,  Missoula,  and  Big  Blackfoot  rivers,  flowing  nearly 
nnrth-northwM^  unite  to  form  the  Bitter  Root,  which,  joining  with  the  Flat  Headyfu((liii^ 
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noitb,  forms  tljoLoivis  Fork  of  Ihe  Columbia  river,  whose  walers  findtlieirwny  to  the  Pacific 
Qi»aii. 

There  is  but  one  considerable  bocly  of  freeh  water  within  the  territorial  limits,  viz:  the 
Flat  Head  lake,  situated  in  the  norlhivesteru  corner,  on  the  western  slope  of  the  moanlains, 
and  forming  the  chief  source  of  the  Flat  Head  river  above  mentioned^  Ikying  like  gieat 
troughs  between  the  moutoin  ridges,  and  drained  by  the  principal  rivers  and  their  countless 
minor  tributaries,  w^find  five  grand  basins,  and  numbei'iesB  subsidiarj  vallejs  ;  four  to  ^e 
east,  and  one  west  of  the  Rocky  mountains. 

The  qner;  may  seem  pertinent  as  to  the  motive  for  including'  in  Montana  rather  than  in 
Idaho  the  strip  of  territory  west  of  the  main  ciiain.     In  answer  it  may  be  stated  that  the 

Cses  from  east  fo  west  over  or  through  the  main  ridge  are  more  namerous,  end  in  general 
er  and  less  liable  to  be  blocked  up  bj'snow  than  those  of  the  Bitter  Hoot  aud  Coeiti'  d'Alejie 
ranges.    Hence  for  all  practical  purposes  this  magnificent  valley  system  belongs  to  Montana 

This  western  basin,  witb  a  Keneral  course  of  north  40o  west,  conformably  to  the  trend  of 
the  main  range,  is  made  up  of  eight  well-defined  valleys.  These  are  separated  from  one 
another  by  projecting  spnra,  over  whose  foot-hills  there  is  an  easy  communicaljou  at  all 
seasons  of  the  year.  Through  each  and  all  of  them  there  flow  streams  prolific  of  trout.  Near 
the  sources  of  tbese  brooks  and  rivers,  and  in  general  over  the  entire  western  slope,  we  find  a 
iDxuriant  growth  of  pine,  fir,  spruce,  and  cedar,  affording  a  marked  contrast  to  the  compai'a- 
tively  sparcely  timbered  east. 

The  theory  which  seems  most  plausible  to  account  for  this  dillerence,  which  is  palpable 
to  the  most  unobservant  when  passing  over  the  summit  towards  the  west  is,  that  the  winds 
&om  the  lar  southwest,  warmed  by  a  more  genial  snn,  and  absorbing  the  moistore  evaporated 
over  the  immense  expanse  of  the  Pacific  ocean,  pour  down,  to  nourish  the  trees  and  grasses, 
copious  showers  of  rain,  which  are  set  free  by  a  contact,  with  the  col<ler  strata  about  the 
summits  of  the  mountains.  The  same  winds  depositing  there  the  greater  proportion  of  their 
moisture  in  the  form  of  snow,  have  natnrally  a  smaller  amount  of  rain  for  the  foot-bills  and 
pliuns  of  the  eastern  slopes.  The  molting,  however,  of  the  heavy  snow-fall  carries  down  a 
rich  granitic  detritus,  and  snpphes  an  enormous  yet  varying  increment  to  the  numerous 
tributaries  to  the  Missouri. 

Eastward  of  the  main  ridge,  and  stretching  along  the  northern  confines  liirougb  10°,  quite 
to  the  territorial  limits,  and  unbroken  by  any  considerable  superficial  ineqn^ities,  except 
the  Bear's  Paw  and  IJttle  Rocky  mountains,  we  finci  the  long  valley  drained  by  the  Mwias 
and  Milk  rivers.  The  upper  edge  of  this  basin  is  embraced  within  the  British  possessions. 
The  major  portion  consists  of  high  plateaus,  rolling  prairie  and  barren  clay  table  lands, 
denominated  by  the  trappers  and  French  "voyageurs  "Les  Manvaises  Terres,"  o-  "" ' 
Lands.    These  fonnatious,  banen  and  desolate,  consist  of  terrace  piled  on  terrace,  "  ~ 

the  limits  of  the  great  sedimentary  waves  which  have  poureddowuwards  from  them 

Where  such  occur  we  find  little  or  no  timber,  excepting  along  the  river  bottoms,  which  a.  _ 
scantily  supplied  with  a  meaj-re  growth  of  cottonwood  trees.  The  rivers  have  worn  tbeir 
pathway  through  these  deposits,  and  the  traveller  first  becomes  aware  of  their  existence  when, 
standing  upon  the  edge  ot  some  precipitous  chasm,  he  observes  the  running  waters  hundreds  ■ 
of  feet  ^low  him.  Only  along  the  immediate  foot-hills  are  te  be  found  sufficient  timber  and 
allnvium  to  invite  settlement  and  cultivation. 

Nearly  in  the  centre  of  the  Territory,  and  almost  encircled  by  the  Bear's  Paw  and  Little 
Rocky  mountains  on  the  north  and  the  Belt  and  Judith  mountains  on  the  south,  we  find  a 
considerable  bi^in  drained  by  the  Missouri  and  its  trtbntanes,  the  Arrow,  Judith,  andl^uscl»- 
shell  rivers,  all  of  which  flow  liom  south  to  north.  A  large  proportion  of  this  region  may 
properly  be  embraced  in  the  designation  "bad  lands."  They  find  their  most  prominent 
exemphficaUoD  &om  the  mouth  of  the  Jrdithrivei'nearly  as  far  as  Fort  Benton.  Interspersed 
amoi^:  these  barren  day  terraces  we  find  most  curious  sandstone  formations  eroded,  by  the 
action  of  the  elements,  into  strange  and  fantastic  resemblances  to  time-worn  battlements  and 
hoary  ruins.  This  basin  is  foirly  watered,  an<l  although  it  contains  a  latge  proportion  of 
worthless  land,  is  not  so  uniformly  uninviting  as  the  preceding  section. 

To  the  east  and  southeast,  and  forming  very  nearly  one-fourth  of  the  Territory,  we  have 
the  very  extensive  Big  Horn  valley,  droned  by  the  Yellowstone  and  its  numerous  tributaries. 
Less  is  positively  known  of  this  region  than  of  any  other  pijrlion  of  Montana.  Hunters  and 
trappers  report  the  existence  of  wonderful  falls  and  rapids  on  the  upper  portions  of  the  m^n 
stream,  and  beautiful  lakes  near  its  source.  We  have,  further,  the  descriptions  of  Lewis  and 
Clark,  who  for  15  da^s,  some  60  years  ago,  floated  down  its  current,  and  also  of  a  few  ven- 
turesome voyagers  ot  more  recent  periods.  None,  however,  treat  specially  of  other  than  the 
terrfdn  bordering  the  river.  The  prev^ling  tbrmationis  evidently  seditnenlary  drift,  through 
whidt  the  rivers  have  cut  their  pathway.  It  is  a  country  as  yet  sacred  te  the  bufiab,  and  is 
pre-eminently  difficult  te  explore  owing  to  the  del^mined  hostility  of  the  savages. 

There  is  remaining  the  fan-like  valley  system  above  the  "  Gate  of  the  Mountains,"  drained 
by  (he  Upper  Missouri  and  its  three  forks,  the  Jefferson,  Gallatin,  and  Madison.  This  region, 
comprising  a  section  of  country  less  than  150  miles  square,  in  area  about  twice  the  size  of 
the  State  of  Maryland,  is  emphatically  Montana.  Quite  in  the  heart  of  the  mountains,  well 
watered  and  interspersed  ivith  fertile  valleys  ond  rolling  grass-covered  hills,  it  contains  the 
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cbipf  centres  of  population,  the  most  prolific  placors,  and  a  witle  expanse  of  as  yet  but  par- 
tially developed  quartz  leads.  Here  we  fiocl  the  streams  draining  to  tlie  east  and  northeast 
from  off  the  eastern  water-shed  of  tie  Bocky  mountains.  The  bottom  lands  produce  abun- 
dantly the  hardier  cereals  and  vegetables,  while  the  hills  fumisb  a  limitless  postara^.  On 
the  mountains  and  high  lands,  wbere  tlie  vein  mines  are  to  be  sought,  the  winters  are  long 
and  of  great  severity.  In  many  of  the  valleys,  on  the  contrary,  the  snow  falls  so  sehiom 
and  to  such  an  insignificant  deptb  that  horses  and  cattle  are  able  to  subsist  during  the  cold 
^ason  without  shelter  and  without  care.     The  c1imal«  is  particularly  healthful,  and  tberare 

Sinre  air  of  theae  elevated  regions — the  lowest  being  some  thousands  of  feet  above  the  sea 
Bvol — conduces  to  both  hodily  and  mental  vigor. 

Geology. — It  is  impossible  at  present  to  more  than  generally  ouHine  the  main  geological 
features  of  Monlaiia.  The  want  of  a  thorough  scientific  investigation  of  its  mineral  resources 
is  just  beginning  to  be  felt,  and  as  a  knowl^ge  of  mines  and  mining  becomea  wider  spread 
among  the  commuoily,  there  will  be  a  more  persistent  call  for  sueh  surveys,  and  a  bettei: 
appreeialion  of  the  significance  of  the  primary  and  secondary  rocks  as  distingTiished  from, 
drift  and  sedimentary  deposits. 

As  already  intimated,  the  formations  of  the  Territory  are  marked  by  distinctive  features  in 
the  east  and  west.  We  may  dismiss  a  conai deration  of  the  former  as  connected  with  useful 
deposits  other  than  carboniferous.  The  bad  lands  of  these  districts  are  proUfic  of  fossils, 
petrifactions,  &c,  and  afford  an  exhaustless  and,  as  yet,  unworked  Seld  of  investigation  for 
pure  science.  Drift  and  alluvium,  spread  over  a  wide  expanse  of  low,  rolling  hiils,  terraces, 
and  pr^rie,  unbroken  by  other  than  occasional  outcrops  of  sandstone,  make  up  the  majority 
of  the  east. '  The  west,  on  the  contrary,  prolific  of  vmns  and  placers,  consists  in  the  main  of 
granite.  The  waters  and  glaciers  have,  likewise,  given  riae  to  very  extensive  gravel  deposila 
merging  into  conglomerates  of  greater  or  less  compactness.  In  the  superficial  inequalities 
of  the  mountains  we  find  clay  schists  evidently  of  comparatively  recent  formation.  Gneiss, 
mica  shist,  quartdle,  pitchstoue.  and  gray  wacke,  likewise  occur  as  subordinate  local  pecaliari- 
tios.  Talcose  and  reddish  silicious  slates,  slightly  charged  with  copper,  and  syenitic  granite 
bearing  ^Id  are  to  be  found  in  the  mining  regions.  But  most  prominently  as  an  ore-bearer, 
being,  with  granite,  almost  universal,  we  findlarge  manses  ot  blue,  yellow,  and  occasionally 
whitish  melamorphic  limestone  of  a  distinctly  chrystalline  structure  and  highly  magnesian. 
This  rock  occurs  apparently  as  an  intercallatiou  between  dikes  of  quartzite  and  the  grand 
granitic  substratum  of  the  country.  It  forms  a  species  of  mineral  belt,  disconnected,  how- 
ever, and  generally  in  each  district  of  limited  extent. 

Montana  is  rich  in  fossils,  and  hence  the  geologic  age  of  the  various  formations  admit  of 
a  reasonably  easy  delermiuation.  Aside  from  the  above-mentioned  prolific  bad  lands,  there 
occurs  near  the  summit  of  the  range  back  of  Virginia  City  a  very  heavy  deposit  of  fossil 
shells.  Individual  specimens  from  Uiis  source  are  to  be  met  with  hoth  on  the  surface  and  in 
the  placer  washings  lower  down  the  mountain,  at  that  point  where  Alder  rulch  begins. 
ProMssor  Swallow,  State  geolojfist  of  Missouri  and  Kansas,  discovered  a  locality  of  fossils 
in  the  vidnity  of  the  copper  mines  at  the  head  of  the  Musclesbell  liver,  which  is  so  denomi- 
nated from  the  great  abundance  of  fresh  water  muscle  shells  found  on  its  banks.  I  nwaelf 
collected  quite  a  number  of  fossils  from  the  clay  schists  of  Birch  and  Grasshopper  creeks,  in 
Beaver  Head  county,  which,  through  the  kindness  of  Dr.  Blatchley,  have  been  handed  for 
determination  to  Professor  Whitney,  Slate  geologist  of  California.  The  tioest  specimen  was 
presented  to  me  by  a  Mr.  Taylor,  residing  near  Bannock.  It  consisted  of  the  lower  jaw, 
incisors,  and  molars  of  some  medium-sized  graminivorous  animal,  and  was  in  a  particularly 
flue  state  of  preservation.  The  fossil  bore  some  resemblanco  to  the  leetb  of  a  mountain 
sheep,  an  animal  which,  throogh  uninterrupted  pursuit,  is  fast  becoming  extinct.  The  fossils 
from  Birch  creek  consisted  entireljof  the  remainsof  shellfish.  There  was  reported,  inlStia, 
the  discoveij  of  the  bead  bones  and  the  skeleton  of  a  buffalo,  almost  entire.  They  were 
found  in  GriEily  gulch,  near  Helena,  lying  immediately  upon  the  bed  rock,  and  covered  up 
to  a  depth  of  40  to  45  feet  with  wash  gravel  and' alluvium.  In  the  same  year  also  there  was 
discovered,  on  Meagher  har,  opposite  the  town  of  Nevada,  in  Alder  gulch,  the  lower  jaw- 
bone of  a  member  of  the  humait  family,  measuring  live  inches  from  point  to  point  of  the 
condyles.  An  inferior  maxillary  of  these  dimensions  would  indicate  some  giant  individual 
of  an  exUnct  species  from  10}  to  12  feet  in  height.  At  the  same  time  and  place  there  was 
found  an  enormous  fossil  tooth,  six  inches  long,  four  inches  wide,  and  between  eight  and  nine 
inches  from  the  crown  through  to  the  lower  portions  of  the  root.  Mr.  T.  H.  Kleinschmidt,  of 
Helena,  has  in  his  possession  two  enormous  Ibssil  teeth,  exhumed,  some  twoyeai-s  since, 
from  the  wash  gravel  of  Grizzly  gulch. 

The  discovery  of  these  fossils  in  the  gold-bearing  drift  of  Montana  adds  another  link  to 
the  chain  of  evidence  confirmatory  of  the  truth  of  the  statements  of  Professor  Whitney, 
Stale  geologist  of  CaJifornia,  as  to  the  age  of  the  placers.  They  show  conclusively  that 
their  foi-mation  here  in  Montana  was  either  coincident  with,  or  but  little  subsequent  to,  the 
advent  of  the  mammalia,  and  that  some  of  them  may  have  been  deposited  even  as  late  as  the 
age  of  man.  These  exuvia  of  eitinct  species  of  animals  are  preserved  with  the  greatest  diffi- 
culty, not  only  on  account  of  their  facility  of  crumbling  on  exposure  to  the  air,  but  also  from 
the  apathy  of  the  finders,  who  regard  them  curiously  for  the  moment  and  then  cast  them 
aside  into  the  neglected  corners  oi  their  cabins,  , 

.oo^^  Ic 
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MEN! Ne  Regions. — Under  tKis  designation  we  eajbrace  all  placer  deposits,  both  the  super- 
ficial detritfti  formations  and  the  deep-ljing  conglomerate-like  ceroisnt  diggings,  as  well  as 
the  infiltrated  ajstem  of  quartz  veins.  In  general  terms,  we  may  designate  both  slopes  of 
the  Rocky  mouDtains  as  pertaining  to  tbe  mining  I'egions. 

The  crests  of  the  roiun  chain,  from  tlie  point  ot  entering  the  Territory  nnlil  reaohiug 
Mullan's  Pass,  in  about  latitude  46J°  and  locgitufle  35°  west  of  Washington,  maintain  a 
coarse  very  nearly  north  i(P  west.     From  this  locality  they  make  a  sharp  tura  to  the  south- 
west, and  run  on  tbCis  aatil  they  pass  into  Idaho.     Within  tbis  limit  the  ridge  is  cut  through 
in  but  one  place  by  tbe  fat  western  affluents  of  the  Big  Hole  branch  of  tbe  Jefferson  rirar. 
We  find  on  the  eastern  slope  two  bells  of  ore-bearing  country  resembling'  an  inverted  V, 
Ihe  apex  of  which  is  towards  the  north.    Tbe  left  band  belt  starts  from  Horse  prairie  below 
Bannock  City,  in  tbe  southwest ;  tbence  passes  through  Blue  Wing.  Argenta.  and  an  east- 
j      n  parallel  tfl  the  Silver  Bow  and  Butte  City  districts  on  the  west,  and  continnes 
nw    d    hrough  Beavertflwn,  Jefferson  City,  Helena,  and  Silver  City,  northwards.      The 
Be      d  b    t  commencea  bigli  up  in  the  monntains  south  of  Virginia  City ;  passes  tbence 
rth         through  Ramshom,  Brandon,  &c.,  then  disappears  or  gives  but  faint  traces  of  its 
p       n      n  the  alluvial  valley  through  \Tbicb  passes  the  river  Jefferson,  and  sbows  itself 
ag    D  n    r  Beavertown,  from  whence  tbe  two  eastern  belts  pass  northwardly  as  one. 
W  the  ci'ests  of  the  main  range  we  find  not  only  less  developed  but  also  iess  con- 

nes  of  imprecation.    That  the  points  of  enrichment  appear  to  be  mora  isolated  is 
w    g  d  nbtlesB,  to  a  (ess  thorough  prospecting.    Further  soutb,  and  drained  by  tbe  west- 
m         tfiueot  of  the  Big  Hole— emptying  its  watora,  it  is  true,  to  tbe  east,  but  from  its 
pos         prciferably  credit^  to  the  west— we  find  tbe  rich  but  aballow  diggings  oentrlog 
b       F    neb  gulcb,  a  locality  long  sioce  worked  over  and  abandoned. 

Ad  iug  nMthwardly  we  have  a  mineral  belt  just  west  of  the  crests  of  tbe  wain  chain, 
at  tbe  head  of  the  Blackfoot  river,  rimning  nearly  nortliwest  and  eoutbeust,  conformably  to 
the  trend  of  the  mountains  and  eorresponding  to  a  western  prolongation  of  the  mineral  belt 
of  Silver  Bow  and  Bntte  City. 

We  find  stil!  another  belt  southward  of,  and  having  amarlied  parallelism  with,  the  general 
course  of  the  Hell  Gate  river,  bearing  about  wesl-norlhwest  and  east-southeast.  This  belt 
embraces  Gold  creek,  the  point  where  gold  was  first  discovered,  and  likewise  its  continaa- 
tion  on  the  head-watarsof  Flint  creek,  where,  lately,  (hero  was  reported  the  discovery  of 
valuable  gold-bearing  quartz  lodes.  Hence,  pursuing  tbe  same  direction,  we  still  find 
s  of  gold  deposits  on  most  of  the  afBuents  emptying  into  tbe  Hell  Gale  further 


The  most  recent  attraction  for  the  migratory,  restless  race  of  miners,  is  a  point  on  tbe 
western  slope  of  the  mountains  far  towards  the  northwest,  and  only  a  few  miles  distant  from 
the  line  of  the  Briusb  possessions.  Tbe  particular  locality  is  said  to  be  between  the  Jocko 
mission  and  Thompson's  river,  where  there  are  believed  to  be  both  rich  and  extensive  depos- 
its forming  those  species  of  placer  mines  known  as  gulcb  and  bar  diirgiogs.  Many  people 
liave  flocked  tbitber,  both  from  Montana  and  from  the  neighboriae  Territories.  So  great, 
indeed,  bas  been  the  exodus  from  eertwn  localities  that  many  mining  camps  are  entirely 
deserted.  Whether  the  reported  richness  will  be  borne  out  by  a  closer  exammation  remains 
to  be  proven.  Such  migrations  are  of  too  common  occurrence  in  the  history  of  placer  min- 
ing to  merit  more  than  passing  mention,  except  for  the  purpose  of  exemplifying  a  peculiar 
phase  of  life  in  the  monntains.  Washings  yielding  fair  average  returns  are  abandoned  on 
tbe  instant  so  soon  as  tbe  whispered  rumor  spreads  abroad  that  fabulous  richness  Ilea  hidden 
on  the  bed  rock  of  some  far-off  ravine.  Tbe  tireless  prospector  dares  wind  and  snow  in  the 
depth  of  winter  to  hunt  up  new  placers,  and  seems  to  prefer  such  as  are  most  inaccessible 
and  most  dangerous  to  explore  on  account  of  hostile  Indians.  On  tbe  approach  of  winter 
these  V  stampedes,"  as  tbey  are  called,  occur  most  frequently.  Tbe  summer  bas  yielded  its 
harvests,  favorable  to  some,  but  unfavorable  to  many,  and  winter  begins  to  lock  up  for  a  six 
■  months'  rest  the  wateroonrses  which  ate  indispensable  to  placer  mining.  Hence,  tbe  prospector, 
unable  longer  to  continue  his  washings,  starts  forth  to  Knew  tbe  chase  of  fortune,  laden 
only  with  pick,  pan,  and  shovel,  and  an  amount  of  provi!iions  measured  by  the  length  of  bis 
purse  or  the  soundness  of  his  credit.  Sometimes  in  company,  but  more  frequently  solitary 
and  alone,  they  carefully  investigate  such  ravines,  guUeys,  &.C.,  as  experience  or  fancy  may 
dictate.  Buoyed  up  by  tbe  hope  of  ultimately  "  striking  it  rich,"  they  endure  every  spe- 
des  of  hardship  and  prira^on  and  not  anfreqnently  are  frozen  to  death.  Amputations  of 
frost-biUen  hands  ana  feet  are  of  quite  common  occnrrence. 

This  nomadic  instinct,  combined  with  practiced  observation,  alacrity  in  every  emergency, 
and  self-reliant  bravery,  has  moulded  a  race  of  bardy  pioneers,  fit  instruments  l*  subdue  tbe 
wilderness  and  the  mountain-fastnesses.  To  such  men  are  due  the  discovery  of  new  mining 
regions  in  localities  where  uo  inducement  other  than  the  yellow  dost  will  draw  the  white 
man.  They  pave  the  way  for  oncoming  ciTJliaation,  and  leave  to  others  the  fairest  fruits  of 
tbeit  toils  and  privations.  As  soon  as  their  old  camping  grounds  become  comparatively  set- 
tled and  self-sustaining,  these  children  of  the  frontier  seek  other  ranges  and  wilder  solitudes. 
Every  fall  and  winter  are  marked  by  countless  minor  excitements  and  one  or  more  gigantic 
stampedes,  depopulating  entire  districts. 
Up  to  the  summer  and  fall  of  1865  these  migratory  movements  ^cro  i^  fj^ktna^i)  cpnfined 
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to  a  comparatively  cireumstribed  area,  comprising  what  now  comtitu  ei  Ihe  sclllcl  pjitioa 
of  the  Territory, 

The  siipei'fioial  placers  having  at  this  time  began  to  show  Bymi.tom'j  of  exhan^hon  natu- 
rally gave  rise  to  iUTeBtigalions  of  more  distant  localities  In  January  ISiiti  a  rash  took 
place  to  the  moutli  of  Sun  river  towards  a  point  some  60  mile'j  i  om  Fort  B-nton  As  a 
result  no  diggiuga  of  any  value  were  diauoveved  and  a  laige  uuiubei  of  the  deluded  enthusi- 
asts were  fruzen  to  death.  In  July,  of  the  same  jear  the  placers  ot  L  Itlo  Blackfoot, 
Keva:da  gulch,  and  the  Hetl  Qate  coantry,  all  on  the  western  slopes,  attracted  considerable 
attention,  and  remain  ijntjl  the  present  time  a  r^on  of  undiminished  interest.  In  tie  fol- 
lowing month  of  August  there  sprang  up  an  intense  excitement  caused  by  the  report  of  fab- 
ulously rich  placers  in  the  neipiborliood  of  I'ort  Lemhi,  in  the  Salmon  river  country  of 
Idaho.  In  the  same  month  a  large  number  made  their  way  to  the  Wind  Kiver  mountains  of 
Dakota,  west  and  southwest  of  the  extreme  southern  sources  of  the  Yellowstone.  Neither  of 
these  excitements  appears  to  have  justified  expectation.  That  to  Salmon  river  continued 
through  the  winters  of  18G6-'ST.  Thousands  were  drawn  thither,  and  others  kept  pouring 
in  until  the  disappearance  of  the  snow  late  in  the  spring  so  far  exposed  the  gi'ound  as 
etnphatically  to  disprove  the  illusion.  Men  remained  for  many  months  exposed  to  the  cruel- 
ties of  a  very  severe  winter,  built  np  a  large  town,  held  unprospected  claims  at  enoroiovis 
figares,  and  at  length  ahundooed  the  country  in  disgust,  condemning  as  fiercely  as  they  had 
prevJonsly  unreasonably  Isuded  it.  In  October  also  of  ]rtC6,  a  stampede  of  some  magni- 
tude was  direciod  to  the  Saskatchawan  country,  ^0  miles  north  of  Helena  and  in  the  British 
possessions.    No  diggings  of  importance  rewarded  the  prospBCtors. 

No  permanent  prosperity  and  no  fixed  centres  of  population  are  possible  until  such  time  as 
the  superficial  placers  have  ceased  t«  yield  a  prolific  booty  of  easy  eitraction.  The  long 
rows  of  deserted  hahitations,  once  teeming  with  the  busy  life  of  a  flouiishing  mining  l»wii, 
btar  melancholy  testimony  to  the  inefficiency  oi  the  placers  alone  to  lay  the  loundatioos  of 
permanent  towns  and  cities.  The  real  prosperity  of  a  mining  country  may  be  dated  from 
the  time  when  the  majority  of  the  gulches,  bars,  &c.,  are  worked  out,  since,  at  such  time, 
the  people  are  compelled  to  tnm  their  attention  tc  the  quartz  veins,  which  alone  promise  per- 
manency and  a  lasting  source  of  revenue  to  well-directed  enterprise.  That  many  adventures 
terminate  unfortunately ;  that  vast  sums  are  wasted  through  folly  and  ignorance,  so  culpa- 
ble as  almost  to  deserve  to  be  branded  as  ctim'nal,  is  not  to  be  wondered  at.  The  art  of 
mining  and  the  fundamental  principles  of  metallurgy,  as  applied  t»  the  North  Americ«u 
mineral  regions,  are  of  loo  recent  formation  to  be,  even  in  their  general  outlines,  at  all  widely 
spread  amongst  the  people,  Hence,  dazzled  by  a  pursuit  having  as  its  immediate  object  the 
representatives  of  value  in  all  civilized  nations,  via.,  gold  and  silver,  the  majority  of  men 
lose  sight  of  those  primal  economical  considerations  which  no  individual  of  practical  busi- 
ness sense  ever  neglects  or  overlooks.  They  begin,  not  by  counting  the  cost,  bnt  by  rearing 
brilliant  imaginary  superstructures  on  a  very  meagre  substratum  of  fact,  and  hence  the  rpag- 
nificent  proportions  of  the  imposing  edifice  are  in  constant  jeopardy  from  the  faintest  breath- 
ings of  bard  t^ts  and  common-sense  reality. 

Such  opinions,  the  lesutt  of  ignorance  and  mal appreciation,  must  stili  continue  until  those 
men  whose  lives  ate  devoted  solely  to  the  acquirement  of  a  practical  acqu^ntance  with  rain- 
ing affmrs  shall  have  impressed  upon  the  great  body  of  the  commu/iity  the  fundamental 
maxims  necessary  to  successful  raining.  These  may  he  sninmed  up  briefly  as  follows : 
First,  a  reasonably  lai^  estimate  of  cost ;  and,  secondly,  a  just  estimate  of  the  averse 
working  yield  by  such  process,  either  amalgamation  or  smelting,  as  may  be  determined  upon 
by  a  reliable  and  competent  autliority.  Undue  baste  in  erecting  miUs  and  macMneiT'  before 
a  sufScient  degree  of  development  is  apparent,  has  been,  more  than  any  other  cause,  the 
fruitful  source  of  fmture  and  disappoinUnent.  Companies  organized  with  an  insufficient 
working  capital,  and  blunderingly  coni^ucted,  find  their  resources  failing  them  precisely  at 
the  moment  when  most  needed,  and  many  mining  adventures  thus  prove  failures  even  when 
the  mine-itself  is  of  real  value. 

DiSTEiBUTioN  OF  THE  VARIOUS  Metals  and  Mike rals.— There  seems  to  be  no  marked 
segregation  from  one  another  of  the  giild,  silver,  copper,  or  coal  hearing  localities,  other  than 
that  the  last  mentioned  is  found  mainiy  in  the  sedimentary  formations  of  the  east.  Indeed, 
the  phenomenon  of  double  veins,  so  called,  namely,  those  baviug  pure  smelting  ores,  as 
galenas,  oxides  and  carbonates  of  lead  on  the  one  wall,  and  amalgamable  noble  silver  min- 
er-ilB,  as  silver  glance,  stephanite.  dark  and  light  ruby  silver,  &o ,  &e.,  on  the  other,  are  of 
not  uncommon  occurrence.  Gold  is  found  over  a  wide  extent  of  country,  the  main  develop- 
ment of  which,  up  to  the  present  time,  has  been  expended  on  placer  deposits.  Vein  mining 
both  for  gold  and  silver  is  just  beginning  to  come  prominently  into  notice.  Gold  quarta  ot 
greater  or  less  promise  has  been  found  in  the  immediate  vicinity  of  ail  the  localities  once 
celebrated  for  their  placers,  viz :  near  Bannock,  Vii^inia  City,  Eelena  City,  Highland,  &c,, 
&a.  Silver  ores  suitable  for  smelting  are  found  in  the  Blue  Wing  and  Argeula  districts  in 
the  southwest,  also  in  the  vicinity  of  JeSerson  City,  in  several  of  the  districts  near  Helena, 
and  in  some  of  the  mines  of  Flint  creek  and  Mill  creek.  Silver  ores  suitable  for  amalgama- 
tion are  foand  in  Brown's  gulch,  in  the  neighborhood  of  Virginia  City,  and  across  the  range 
in  Deer  Lodge  county,  on  one  of  the  branches  of  Flint  creek,  at  Phillipsburg,  &a..  &c.     . 

Copper  ores,  or  such  as  carry  a  predominating  percentage  of  this  metal,  areSpl}^li^a)nMf 
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fLe  eastern  foot-Lills,  near  the  sourens  of  the  Musclesbell  river,  also  in  tlie  valley  of  tlie  Prickly 
Poai',  and  west  of  the  range  near  Bulte  City.  Traees  of  this  metal  are  found  in  nearly  all 
the  mining  districts,  and  a,  meet  curious  formation  of  a  true  copper  placer  is  observable  near 
Beaveiiown,  a  abort  distance  south  of  Jefferson  City.  The  particles  of  pure  copper,  pointed, 
yet  apparently  uncrystallized,  seem,  in  this  instance,  to  be  held  together  by  a  species  of 
qoartzy  detiitus. 

We  fled,  also,  clays  and  sandstones  superimposed  nnd  underlying  the  coal  bods  in  those 
places  where  the  local  peculiaritiea  of  the  surface  have  proved  ftivorable  to  sedimentary  and 
drift  formations — that  is,  mainly,  as  before  stated,  in  the  east,  bat  likewise  among  the  foot- 
hills and,  in  one  or  two  well.bnown  instances,  qaile  high  up  on  the  mountains  of  the  west. 

Centres  op  Populatios.— The  chief  centres  of  population  in  the  Terril«ry  are  three, 
viz :  Bannock,  Tirgmia  and  Helena  cities.  The  motive  of  their  foundation  was  the  extent 
and  profitableness  of  tbe  placer  deposits  in  their  immediate  ^dnity.  And  since  the  limit  of 
productiveness  of  the  soperficial  pincers  may  be  determined  to  a  degree  of  reasonable  exact- 
ness, it  is  necessaiy  to  establish  a  claim  to  other  local  reaonrces  in  order  t^  maintmn  in  the 
future  the  relative  pre-eminence  of  the  past. 

First  in  the  order  of  settlement  we  find  Bannock  City,  formerly  called  Bast  Bannock,  in 
coQtradistinction  to  another  town  of  (be  same  name  lying  to  the  southwest,  and  then  like- 
wise in  the  TerritoiT  of  Idaho.  The  diggings  were  discovered  in  the  summer  of  1862  by  one 
John  White,  from  Colorado.  The  town  is  situated  in  a  narrow  gorge  in  the  midst  of  a  series 
of  rolling  hills.  Through  it  there  flows  a  considerable  stream  of  water,  called  Willard's  or 
Grasshopper  creek,  which  is  a  tributary  to  one  of  the  three  chief  aeaoents  of  the  Jefferson 
river.  Considerable  mining  was  done  the  year  of  discovery.  The  minority  of  the  claims 
pMd  welt  and  unifotmily  without  any  surprisingly  rich  jields.  The  gold  produced  was  of 
a  very  high  rate  of  fineness,  coining  $19  jO  per  ounce.  One  particularly  clean  and  choice 
lot,  of  upwards  of  820,000,  taken  from  a  single  claim,  coined  the  very  unusual  sum  of  a  few 
cents  over  ^  pet  oauce;  that  is  very  nearly  as  much  as  paw  gold,  which  is  valued  at 
|20  67  iier  ounce.  The  pla<er  dejiosils  are  sHIl  an  object  of  pursuit,  although  the  main 
reliance  in  the  future  must  be  the  vein  mines  opposite  (o  and  below  tie  town.  The  rocks  of 
tbe  vicinity  are  granite  and  raetamorphic  limestone,  carrying  the  ore-bearing  qiihtta  lodes. 
We  find  some  qunrtzite,  and  above  the  town  clays  and  sandstones,  with  a  considerable 
deposit  of  alluvium  along  tho  immediate  borders  of  the  creek. 

The  first  territorial  legislature  assembled  here,  and  among  its  other  enactments  promul- 

fateda  series  of  laws  determining  the  method  of  location,  leeord,  tenure,  &o.,  of  lode  claims, 
hese  laws,  although  in  tbe  main  modelled  after  the  miner's  cusWms  of  Idaho,  which  wero 
in  force  up  to  and  for  some  months  subsequent  to  the  date  of  s^egalion  therefrom  of  Montana, 
were,  nevertheless,  altered  in  several  minor  and  one  or  more  fundamental  points.  The  Idaho 
l^alature  did  not  attempt  by  statutory  enactment  to  define  the  rights,  privileges  and  penalties 
of  the  miners,  but,  according  to  the  civil  practice  act,  permitted  to  be  brought  in  evidence 
"proof  of  the  customs,  usages  or  regulations  es'ahlisbed  and  in  force  iu  the  mining  districts, 
embracing  such  claims  and  aucb  customs,  usages  or  regnlations,  when  not  in  confiict  with 
the  laws  of  the  Territory,  shall  govern  the  decision  of  tbe  action."  (Civil  Practice  Act, 
sec.  576.)  As  showing  the  animus  of  the  framers,  and  the  opinions  in  vogue  in  Montana 
at  this  period,  it  may  not  be  inadmissible  to  insert  these  laws  here. 


We  m^  premise  by  stat^g  that  these  mid -continental  Territories  are  stamped  with  the 
mpiess  of  Colorado.  From  geographical  contiguity,  and  the  fact  that  the  bulk  of  the  early 
mmigration  found  its  way  hither  from  the  east,  it  is  only  to  be  ei:pected  that  the  mining 


legislation  should  show  unmistakable  evidences  of  its  origin,  and  hence  he  clearly  distin- 
guishable from  that  of  the  west.    A  comparison  of  tbe  two  systems,  in  many  respects  fnnda- 
mentaily  at  variance,  will  be  touched  upon  hereafter. 
AK  ACT  rclnting  to  Uie  diecovor;  of  gold  and  silver  lumrtz'Jeflds,  lodc^  or  ledges,  and  of 


lii«irIoi 


flisaovor  any  guai ,  __ 

Sec.  3.  That  bi  ordeT  to  entitle  any 

pnroorooan&p  anj  lead,  lode,  or  ledge, ,._.. 

raeu  on  Bida  lead,  lode,  orledeeavelnororoTioeof  qnartz  . 

not  Dtoce  than  SOD  ftet  alone  the  leed,  lode,  or  ledge,  toother  with  all  dips,  spurt,  and'a;^1eB  amaniiling  or 
diver^ng  ftom  eald  lead,  looe,  or  ledge,  as  also  Bo  feet  on.  eai^  sids  of  said  lend,  hide,  or  SAefi,  for  workup 
pnipaBeB :  I'romded,  That  when  two  or  more  leada,  lodes,  or  ledges  sball  be  dlscoreied  witrnn  100  feet  of 
Boah  othei,  either  nimilng  parallel  or  crossliie  each  oUj^t,  the  raoimd  ItotTsen  waeb  leada,  iDdee,  oi  hidgea 
ElieEMoniceguid^to  the  claimaotB  of  aBidlesds,lodea,  or  ledgeg,  without  regard  topritiitjoi  diBOOiery 
m  prB-emptlQii. 

MO.  4.  when  any  loads,  todes,  or  ledges  EhaH  oroaa  each  other,  the  qnarta,  ore,  or  minBrol  in  tho  crorico 
or  v^  At  the  plaoe  of  croBsing  shall  heloug  to  aaH  Ik  the  property  of  the  eleiajaats  Dpon  the  lead,  lode,  or 
ledge  flrst  diBODvered. 

Sx.  5.  ^Ttiat  before  any  record  ehsdl  be  made,  under  the  piviisioos  of  this  gat,  there  ahull  be  placed  at 
flooh  eit«ml&  of  tho  diacocered  claim  a  good  end  subetaotim  etate,  not  lesa  than  five  inohea  in  dismotBr, 
Bold  state  to  bo  firinly  planted  or  sunken  m  the  ground,  oxtending  two  feet  above  tho  gronnd ;  that  upon 
each  stake  there  shall  bo  placed,  in  legible  chnmctera,  the  unmo  i^  tho  lead,  lode,  or  ledge,  and  that  of  the 
dlscovcrei'  or  dlaooverers,  tie  date  iS  disoovoiT,  and  tbe  name  of  each  pro-einptor-or  daimmt,  und  the 
direction  or  booiing,  as  near  as  ma;  bo,  of  his  or  her  Chiim ;  said  st^a  imd  thti^f(}ef tf ^(il  l^ereon  to 
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be  rcplaiuid  at  lenst  once  in  tn-dre  montlia  b;  tbe  etaimBnts  on  said  lenda,  lodo,  or  ledges,  if  Una  doTm  or 

Sec.  6.  Notice  of  tile  dleoovfrry  or  pre-amptioD  upon  suy  lend,  lodfl,  or  ledgis  BtiHll  be  filed  for  Tei»>iil  In  &n> 
county  noonliir'B  offliM,  of  tiio  county  ia  wuioli  Uia  same  nay  be  ^tooted,  witMi)  StUxo.  d^t  ol  tbs  date  of 
the  dlEOOreiy  or  iafr«mpt&in ;  and  wete  ahall  at  tbe  Bvne  time  bo  an  oatli  taten  before  the  Teoorder  that  Qie 
clalmBat  or  alalmantg  ore  oson  and  all  of  fkaa  booa  fide  naidants  ol  the  ToritDT;  of  MontUDH  i  aad  tkVH) 
BhaB  be  deposited  in  the  reaorder^  office,  either  W  the  (QBDOreier  ra  Bome  jire-emptor,  a  speimnon  ef  the 
q.itart<,  cue,  or  mtoenil  exlisoted  or  iakea  ftotn  aoid^leB^  lode,  or  ledge,  which  eaid  speolnien  shall  be  prop- 
erlj  labelled  bj  the  TeDordor  and  pTeBerrod  In  hia  offlee. 

Sso,  T.  That  ui;  penon  or  pereims  wlio  Bhall  take  np  or  Stsftoj,  or  oanse  tbo  same  to  be  done,  an;  of  the 
--IJ1 -t-JiBB,  or  whoihon  In  anjirtire  porpoaelr  defaoe  or  obllterats  nnjnart  or  portion  of  the  wntlnaor 
ion  plaaed  thereon,  bIibU  be  deemed  guilty  of  a  misdemeanor,  and  npon  coutiction  thereof  beibra 
irt-of  competent  jDiisSiction,  Bhall  be  jraoMed  by  a  fine  of  not  mare  tbau  $l,DOO  or  tniptl»>unent  in 


imfy)aU.nt 
.S.^l!]iattli 


__, _jth  Buchfii-. ^ 

of  gronnd  which  maj  be  taken  np  oHoo  any  leaiL  lode,  or  ledca 


the  dlBoore^T  elaiin,  libaS  be  Jiiilad  to  1,000  feet  along  said 
discoverj  olatnLthareor 


a.  9.  AH  lead,  lode,  or  ledco  elauns.  token  np  imd  recorded  in  pursnonee  Mlth.  the  proWalons  of 

._^.._., iVf.  .  ....,■.. ...._..._  jjf'yi^j .,-,,_,_, ,___....._ 

_. , ^ a  ■■  ■ 

[  coustmetlon  bb  Uie  ttanaf^  and  eonrejanco  of  real  estate. 


lU  entitle  the  perwm  leeradme  to  hold  the  enme  to  the  uee  ofbimseif.  Ids  he 
r,-.* i.^^i^ ^all  hereatlei"  re — ' —  '^ " "■*' '"■  '-^-^'■ 


vejanoes  of  qnarta  elainiH  shailhereatlei'Teqnire  the  same  fbrmFiUtiGS  and  shall  be  sobjeot  to  the  same  rides 

-' 'metdoD  BB  lie  tranafftr  and  eonvejanoe  of  real  estate. 

0.  That  if  at  any  H™b  previous  to  the  paaaage  of  this  act,  olaima  have  bean  taken  up  and  recorded 

jcorder'a  office  of  the  proper  oomit]%  nuon  any  actnal  or  propor  lead,  lode,  or  ledge  of  qiiart-3.  ore,  or 

minend,  the  oimei'S  or  proper  elaimanta  ot  said  respecljye  claM  shall  hold  the  same  to  the  use  of  tkom- 
aelvca,  their  heirs  and  asflld:na. 

Sec.  11.  That  the  act  i^atuig  to  the  discovery  of  gold  and  silver  qnartz  lodes  and  the  manner  of  their 
location,  passed  by  the  Idaho  legislatnro  end  approved  Febi-nary  4, 1804,  and  all  other  acts,  or  ^Hirts  of  acts, 
inconsistent  with  Ihla  act,  be,  and  the  same  arBUerebr.  repealeo. 

Sec.  19.  This  act  shall  take  otTeot  from  and  after  thia  date. 

Again,  bj  au  act  approvect  January  17,  I8G5,  it  was  enacted  that  quarts  miniag'  claims 
and  water  rights  "  shall  become  part  and  parcel  of  tlie  county  records,  and  shall  be  evidence 
in  any  court  or  courts  of  competent  jurisdiction ; "  thus  placing  the  titles  to  quartz  claims  on 
the  same  footing  and  making  their  transfer  subject  to  the  same  formalities  as  those  to  real 
property. 

The  neit  great  discovery,  tiz.,  that  of  Alder  creek,  in  the  present  county  of  Madison, 
vi&B  the  motive  to  the  fonndation  of  Vii^nia  City,  and  the  minor  towns  of  Summit,  High- 
land, Sevada,  Central,  and  Junction.  This  gnlch  was  the  richest  and  longest  erer  worked 
in  Montana,  and  probably  in  the  world,  being  neariy  20  miles  in  length,  and  uniformly  pro- 
dactiye  throughout  by  far  the  greater  portion.  The  creek  flowing  through  it  received  lis 
name  from  the  thick  growth  of  alders  once  lining  its  banks,  of  which  at  present  no  twig  nor 
Toot  remains.  It  takes  its  rise  among  the  snows  of  the  bald  mouiitfun  south  of  tbe  mining 
hiimlet  called  Summit  City,  and  discharges  its  waters  into  the  Fassamari,  or  Stinking  Water 
tiver,  one  of  the  tributaries  to  the  Jefferson, 

The  history  of  the  discovery  of  the  gnlch  was  substantially  as  follows :  In  the  spring  of 
1863  there  sorted  out  from  Bannock,  on  n  prospecting  tour  northwards,  a  party  co'iipose4 
of  the  following  individuals;  Wm.  Fair  weather,  Thos.  Cover,  B.  Hughes,  H.Edgar,  L.  Sim- 
onds,  G.  Orr,  Wm.  Sweeney,  and  H.  Eodgers.  ■'Having  jomueyed  as  fer  as  the  Deer  Lodge 
valley  they  eoncludecl  to  alter  their  course,  and,  leaving  Orr  behind,  they  made  their  way  to 
the  Yellowstone  country.  Here  Ihey  fell  into  the  hands  of  a  large  party  of  Crow  Indians, 
who  relieved  them  of  nearly  all  their  provisions,  and  at  the  same  time  exchanged  horses 
with  them.  During  the  night  all  eicept  Simonds  managed  to  make  gooj  their  escape ;  rtiey 
travelled  as  rapidly  as  possible,  without  halting  to  prospect,  and,  worn  out  with  fatigue, 
camped  on  the  east  side  of  the  stream  since  known  as  AI<W  creek. 

Wm.  Fairweather  crossed  over  the  stream,  and  on  examini  ng  the  locality  observed  a  point 
where  the  bed  rock  lay  exposed  above  the  surface.  He  returned  to  the  camping  ground, 
and  in  the  company  of  Edgar  went  to  prospect  the  bar.  The  first  panful  of  eaitn  yielded 
$1  75,  and  aliel  superflcially  testing  other  points,  in  all  of  which  they  obtained  encouraging 
prospects,  four  of  the  party  proceei^d  formally  to  stake  their  claims.  Fairweather,  Edgar, 
Cover,  and  Hushes  marked  out  four  cl^ms  on  what  was  afterwards  known  as  the  Fair- 
\ve*ther  bar.  Ihey  likewise  secured  for- themselves  four  claims  oil  Cover's  bar.  Rodgers 
and  Sweeney  staked  ofF  two  claims,  one  on  each  bar  named  alter  themselves,  and  one  on  the 
Cover  bar.  Being  without  provisions  the  party  hurried  back  M  Bannock  City,  from  whence 
returning  in  company  of  their  friends,  the  gulch  was  staked  off  on  the  6th  and  7th  of  June, 
18133, 

Within  the  space  of  less  than  two  years  Alder  gulch  contained  five  thriving  towns  besides 
Virginia,  an  incorporated  city  containing  nearly  110,000  inhabitants. 

This  Virginia  City,  Montana,  must  not  be  confounded  with  Virginia  City,  Nevada,  distant 
some  800  miles  on  an  ^r  line  to  the  southwest. 

At  the  head  of  the  gulch,  far  back  upon  the  mount^s  and  nine  miles  south  of  the  dty, 
the  gold  found  in  the  washings  was  coarse,  and  many  nuggets  were  picked  up  varying  in 
value  from  8300  to  $800.  A  sliort  distance  below  the  town  of  Summit  the  gold  appeared  in 
the  form  of  flat  rounded  plates,  known  as  scale  gold,  and  the  further  one  removed  down 
stream  the  finer  did  the  dust  appeal',  until  it  consisted  almost  entirely  of  the  finest  particles, 
known  as  floul'  gold.  During  18G3,  the  year  of  discovery,  but  few  of  the  richest  claims 
were  opened  and  explored.  This  was  owing  to  the  fact  that  the  pay  stratum  lay  deep,  and 
hence  arose  the  necessity  for  unity  of  action  on  the  part  of  the  owners  of  contiguous  elaits 
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itt  order  to  carry  ont  a  systematic  plan  of  bed-rock  drainage.  The  following  year,  however, 
saw  the  full  development  of  this  most  remarkable  gulch. 

No  better  eseiuplification  of  the  spirit  of  the  miners  and  Ibeir  peculiar  customs  can  be 
ofFered  tbau  aatudy  of  the  district  rules  and  regulations  for  the  goverumeut  of  placer  claims. 
-As  proving  a  coed  eiiample  of  tbeir  kind,  and  coDtaiiiiog  a  reasonably  clear  aod  concise 
statement  of  uio  wishes  and  rights  of  the  miners  as  expressed  by  themselves,  we  have  the 
following  I'egulfltions  of  Alder  gulch.  These  laws  were  drafted  by  a  select  coinuiittee  chosen 
at  a  meeting  of  the  miners  en  masse,-  the  motive  to  which  is  containeil  in  the  following  pre- 
amble : 

■WJioreas  lie  laws  now  in  ftiree  in  Pionreutlier  aietriqC,  Ifadlson  conntj,  Montana  Toiiltorj,  liayo  provet! 
inanfflaieut  to  protect  tUe  rights  of  Uie  Tolnerfi  of  said  dlatrict ; 

And  wliei'eiia  tho  rights  sml  intorests  of  tho  miners  of  the  dlstrlot  ore  of  sneh  a  natnro  as  not  to  admit  of 
a  I'esort  to  Hie  tediotts  I'em&lv  of  the  ordlniHTBi'ooesa  of  law  for  ovorj  violotdoa  ot  those  i^ta; 

Sow,  tlicreforo,  ws,  Uio  meters  of  said  diairlot,  in  public  meeting  aseeraljled,  in  pursuiuieE  of  lego]  noticr?. 
for  tke  pDiTiosc  of  defending  our  rights  and  dnttes,  and  tho  pi'otoetion  of  onr  several  Intcrcste,  uo  bereb; 
resolve  ami  declue  Umt  the  rules  luid  provi^ue  foUowli^  shall  be  the  hiw  of  Fairweuthra'  dtetdot  jhon  the 
dat«of  eaactmeat,  vi2:  September  16, 18^4. 

SEcrroR  I.  HnrsaflDF  tho  oficers  of  tlie  distiict  shall  ooosist  of  a  preGident  and  seccotur;,  trbo  shall  bold 
tbeir  otGces  foi-  the  t^nn  of  six  months,  and  until  their  succesaora  are  dul;  eleoled  Bud  euler  npoa  the  dls- 
oliarga  of  Hie  duties  of  tbdi-  ofBoe. 

Sec.  3.  It  shall  be  the  dntr  of  the  president  tfl  oEdl  a  meeting  of  tho  loineii)  of  the  distiict  at  im;  timo  on 
the  wrij^en  appUcation  of  fve  clE^mhokters  of  the  district,  of  which  he  shall  give  ttaeo  days'  notice  prCFione 
to  the  day  of  meeKng,  bj  three  written  or  ptlnttd  adTertlaotnenta  put  at  tbrae  of  the  most  public  places  iu 
thcdistnet,  and 'he  sa^lpreaide  at  each  meeting. 

Red.  3.  It  shall  bo  the  dnt;  of  tbe  seeretBir  to  atlCDd  sS  moettnge  colled  by  the  president,  and  keep  a  tran 
reoord  of  the  proceedings  thereof,  and  file  the  same  with  the  eoontj  rocorder ;  and  ho  sIjbII  presit 


meetiags  when  tbo  prudent  is  absent. 

Sec.  4.  Aftcf.smt  commeneed  iu  aiw  case  whertin  the  title  to  a  claim  Is  called  in  (laestdon,  neither  paitv 
aball  be  held  lii^le  to  represent  bbH  mim.  during  the  pendency  of  Htigation,  but  tiie  same  meil  be  deemed 
to  bo  iwiFesQiited  in  favor  of  the  i-eal  owner  by  operation  of  law. 

Sbo.  S.  EveiT  ferBou  shall  be  entilled  to  hold.  Oj  pre.emptiau,  one  creek,  bar,  or  hlS  olaim,  and  as  many 
of  either  tlnd  by  pm^lhase  he  he  shall  represent,  aooordlngto  the  laws  of  Uiedistiiot. 

Sbc.  6.  Any  oo-psftnership  or  eompuiy  of  persons  sliallbQ  entitled  to  hold  the  some  nmnhor  of  claims  bj 
pre.emptlon  and  pucohnse  as  the  number  of  personB  comprising  such  co-poitocrship  or  company  would  be 


ed  tfl  lioid  In  their  iudlvidnal  oapaofty. 

!.  7.  The  lessee  of  a  claim  (if  he  sLail  have  agreed  to  oomplotoly  w 

ded)  shall  bo  entitled  to  hold  one  daim  by  pi-e^mptiou,  and  hie  noi. 


recorded)  shall  bo  entitled  to  hold  one  daim  by  pi 
einrited  by  him. 

Sec.  8.  Mo  person  who,  havhi| 
has  failed  to  reo^ve  a  good  title  ._ 
debaired  from  holding  another  olai 

Sec.  9.  Erery  oMm  shall  bo  Ooni ,; 

himself,  his  agent,  or  liired  hands,  perlbrm  three _.^  . .. , .._^ _..._ 

caoh  and  every  ololm  that  such  pie^mptor  or  pnrchoser  boUls  in  the  disttlet,  provided  that  each  and . 
^id  oj^me  have  been  du^  reoorded ;  and  if  any  prason  shall  represent  a  olaim  by  worMng  thereon  wii.uubu 
having  hla  Idll  of  sole  or  other  oonvevsnce  Ihi^of  dnJy  reeorded,  then  and  In  that  case  he  shall  not  be 
entitied  to  hold  any  other  claim  In  the  ^strict,  either  by  pre-emption  or  purohase,  but  shah  be  confined  and 
Umited  to  the  daim  upon  which  be  hail  ao  worked  until  ifia  recorded. 

Bsc.  10.  Co-partners  jn  any  oontpariT  or  companies,  working  one  ol^m  In  lite  dlsldot,  shall  bo  considered 
as  npieseuting  thereby  all  the  oMmsliBld  by  Qiem  in  the  diaUlet. 

Sbc.  11.  Any  daJm  to  wMOh  a  dndn  dltob  la  commeneod  or  be|dnnlug,  if  the  bolder  of  the  same  shall 
compose  one  m  the  ditch  oompeny,  or  ahallpnt  ondeontinue  bands  at  work  m  the  same,  shall  be  considered 
as  duly  represented  mitil  the  £»in  ditoh  is  completed  to  such  claim. 

Sec.  12.  Tho  absenoo  of  any  perwra  fhon  thedlilriot  aball  not  impair  or  invahdate  his  rights  therein,  pro- 
vided his  interests  are  represeuled  by  hiapartuars  or  agents,  or  men  iu  his  employ, 

Sbo.  13.  The  rights  of  a  siok  member  shall  be  respe<ied  dating  his  lUness,  auu  thi 


m  samt^  IS  nuBDiD  lo  rcpreaeni  accoruiog  lo  mw,  snail  navf 

,ie  district  in  order  to  raise  money  to  eiialjle  hlra  ttatly  to  _^ _.  _ ,  ^__ , _„,  „ 

notice  on  Ids  own  claim,  stating  where  he  is  at  work,  and  his  rights  shall  be  respected  durii^  the  time  lie 
Is  so  at  work  Ibi  of  jicrs. 

Bec.  is.  It  shall  and  may  be  lawful  for  any  person  or  eompony  to  dig  a  drain  ditch  through  the  el^m  or 
el^ms  of  any -person  or  oompany,  fbr  the  purpose  of  droinago  [  and  any  person  or  company  making  such 
diteh  shall  have  Bj  lieu  upon  any  uid  all  such  claims  thoronehlv  droined  thereby  lor  a  just  and  equal  pFopoi'- 
tdon  of  Uie  cost  Uiereof,  But  no  lien  sh^  bp  euIbi'CBd  UDldl  tbe  holder  of  the  olaim  oXected  thereby  shall 
avail  himself  of  tho  benelt  of  tiie  ditoh. 

Sec  is.  The  water  in  any  creek  or  gulch  BhaQ  bchmg  exduslv^  to  ^e  miners  of  the  creek  or  gulch. 

Sec  17.  Baehffnieh  claim  shall  be  entitled  to  one  slwee-head  of  watw  of  not  less  than  twenty  inches— to 
to  measured  guWeot  to  a  preasura  of  eix  luohea,  and  suoh  additional  quantity  aa  m^  be  necessary  for  mining 
purpoaee.  if  snob  adBitiona]  qnantl^  be  not  nasd  to  the  hijnry  of  the  ri^ts  of  oQiers, 

^0.  IS.  Tho  Inter^t  of  the  holder  or  holdersof  any  creekorgrdOhoMm  Is  hereby  declared  te  ben  uhetl^I 
Interest,  eonalsMnR  of  tho  right  to  tho  poesesrion  of  the  Ignd  and  the  water  thereupon  inseparable  and  Indi- 
visible, except  by  Sid  cousent  of  the  por^  or  peitiea  in  intereet,  made  iu  due  fOrm  of  law,  and  thou  only  to 
sneh  an  eileut  as  shall  not  Impab  orlnUngethe rights  of  othora. 

Sec  1ft.  TITo  poraon  or  peraona  in  oompany  i&bI  have  the  right,  by  pre-emption  or  etberwiso,  to  claim  and 
bold  au  exdudve  right  or  privilege  In  or  to  any  portion  of  Uio  water  in  any  creek  or  gnlch  in  the  district, 
exoept  as  herein  prorlded;  and  any  ditch,  idpo,  channel,  tinme,  or  or' "**  ""^ ^ — '"" — 


>r  which  ioBj  hereafter  be  made,  %  which  tlio  water  in  any  creek  or 
_  ._.  ifrom  ItaonglualOhannBland  carried  beyond  anyoroafc  or  cuhiliolain 
or  gulch  the  quantity  of  watOT  belonging  to  each  claim,  la  hereby  doolB 


be  abated  inmiedlatelv,  In  such  way  and  mainueras  shall  be  in  accoriUuioewmi  the  lansot  tills  Territory 
aoi  tbe  common  law  of  the  loud. 
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Src.  90.  All  clnma,  flnoies,  eiabmikroenta,  or  other  obsttuotioua,  wbldi  sLoll  oansa  tailings  to  aoonnmlaie. 
ca-  a  diTision  of  tbe  wut^^,  to  ihs  dajDa^  of  tlio  miners  alcove  or  bnlow  the  nojan,  aball  bo  cleemo4  pablio 
nulsonoea,  and  may  be  nbnled  in  tbc  monner  Jieretubefote  prOTided  fijr  other  casta ;  and  oil  pei'sona  iigm'ed 
thevebj  stisJI  be  entitled  M  rocovor  damages  of  tbe  person  or  poi'sons  vrbo  haro  croolod,  or  maj  oroat«, 
nntliorize,  or  permit,  upon  bia  or  their  clmmSt  all  or  any  of  eaid  uaisanoes. 

.  Ssa  91.  No  minoi'  shall  so  i-im  bis  tailings,  or  shorel  or  pile  ui>  the  same,  as  tA  damage  any  olabu,  either 
above  or  below  him. 

Sec.  3S.  Any  minor  of  a  creek  or  gnlcli  dobu  who  shall  snS^r  Icgory  b;  the  esoape  of  viiter  &om  any  slda 
diloh,  slisll  be  enSUed  U>  recover  domaeos  Iherafbr  by  the  oi'dlnaiy  prooeaa  of  law. 

Sec  S3,  It  ahajl  not  bo  lawM  foF  any  poraon  to  pmon  qfi  nm  tailmgs  into  a  sido  ditch  mode  for  the  protcc- 
tioa  of  a  [dt  or  di^  dUch. 

Sbo.  24.  Etott  ol^m  not  dn?y  repreaent^d.  aooording  to  fio  laws  of  tlio  district,  until  the  day  upon  whioh 
the  claims  In  Uila  dMdot  may  Bt  any  time  beieefKr  be  laid  by,  shall  lie  tbrteited:  onditshal  be  latrf ul  for 
imother  pemon  to  record  ana  pre-empt  suoh  forfeited  claim  at  any  time  atler  tlje  nay  on  which  the  dlalms  in 

■     '■        idire,  and  belbrB  the  first  di^  of  May  nest  fonowing. 

lU  olainiB  e!iall  be  deemed  to  be  laid  by  during  Uie  Interval  between  the  last  day  of 


er  and  t3iB  first  day  of  JSay  of  saoh  year. 
.asTlllnilf-  '^^-^ ^ '-'= —  '— 

ig  In  ffio  iaast,  in  whole  or  in  port,  iriUi  oaj  of  the  laivsfrolas,  and  regidatioi 


id  regnlstiimB  heretofore  in  this  district,  not  confiictinc  with  the  laws,  n 


and  regifiotions  herein  enacted,  ore  beraby  eontiimedlQ  foi'ce ;  iu)d  all  laws,  rules,  acifi'ogiaatlous  heretofom 
:..  <v.».w.  ».».q4..«i»_  t^  4.t«  i««o*  i»  vlu^Ie  or  in  port,  with  onj  of  the  laws,  roles,  and  regnlations  herein. 
r---. ^  r- '  ---  hereby  repealf^d. 

Sec  37.  These  laws  Bhal  take  efibct  and  be  lO  foi'oe  IVouj  ead  after  lids  letli  day  of  September,  A.  D,  15fi4: 
AimOLE  B. 

Section  l.  Ear  mining  elolms  shall  consist  of  100  feet  up  and  down  tbe  guleli  or  oreek.  and  running  bach 
tliowidthof  thebor. 

Sec.  a.  Ci'eek  olalras  shall  ie  100  feet  in  length,  and  including  the  bar  or  creek  bottom  and  heod  of  the 

Sgu.  3.  All  discovery  claims  shaE  be  wifely  held,  whether  worked  or  not. 

Northwardly  from  Virginia  City  we  find  Bivin's  gulch,  which  drains  from  east  to  west 
i»llci  the  PasBamari,  a  tributary  to  the  Jefferson  river.  The  golch  is  about  niue  milea  loDg^ 
lind  paid  well  thronghout  nearly  its  entire  length.  A  ditch  was  brought  in  from  Eani's  Horn 
creek,  with  a  aufficient  fall  for  the  introduction  of  bed-rock  flumes.  Still  further  north,  flow- 
ing in  a  like  direction  ftom  the  same  rangi  ~   ~' 

tbe  above-nieutjoned  Ham's  Horn  creek,  i: 
placer  deposits  of  any  magnitude. 

Tbe  discovery  next  in  importance,  subsequent  to  that  of  Alder  gulch,  was  Last  Chance 
gulch,  near  the  site  of  the  present  city  of  Helena.  This  gulch  was  discovered  in  the  siimmec 
of  18fi4,  and  the  first  claims  were  staked  by  a  company  of  some  SO  or  95  persons.  This 
purty,  after  locating  claims  for  themselves  near  tbe  point  of  discovery,  moved  further  down 
the  ravine,  forming  a  new  district,  and  there,  likewise,  staked  off  for  themselves  an  equal 
numhe/ of  pre-emptions.  Subsequently  a  party  of  imraigiaotsfrom  Minnesota,  arriving  too 
latc'to  proceed  to  Alder  gulch,  bei;an  prospecting  in  the  adjacent  tributary  gulches,  ana  dis- 
covered the  diggings  of  Grizzly  and  Oto  Fino-  It  was  not,  however,  unUlthe  February  of 
the  following  year  that  the  truth  in  regard  to  its  great  richness  became  generally  known. 
Those  who  had  aheady  pre-empted  jslaims  and  had  worked  on  them  during  the  latter  part  of 
the  summer  satisfied  prying  interrogatories  by  replying,  in  fhe  language  of  the  miners,  that 
''  they  were  making  grub,    or,  in  oflier  words,  gaining  nothing  beyond  a  bare  support. 

The  city  of  Helena  lies  on  both  sides  of  Last  Chance  gulch,  and  just  above  its  point  of 
junution  with  the  valley  of  the  Prickly  Pear,  an  ufBuent  to  the  Missouri,  and  on  the  low 
ridge  separating  Last  Chance  from  Dry  gulch,  running  parallel  thereto.  Oro  Fino  and 
GriKKly  are  tributaryto  the  former,  and  Bowery  and  Tucker  to  the  latter.  In  the  distance 
north  are  to  be  seen  the  jagged  peaks  of  the  Bear's  Teeth  mountains.  ThehiDs  of  the  imme- 
diate vicinity,  however,  present  a  series  of  gentle  acclivities,  with  a  couBiderable  covering 
of  wash. 

We  find  nenr  the  town  a  very  curious  interminglingoflimeslone,  sandstone,  and  quartzite, 
and  on  the  biils  back  of  tbe  town  a  heavy  body  of  granite,  from  whose  ^narta  veins  the 
Talleys  and  adjacent  gulches  were,  beyo   '  ,  .    ^,.   n      ...    .,   ...        -..    .._. 

Helena  form's  the  actual  centre  of  a  very 
upwards  of  40  miles  of  greater  or  less  richness. 

Tho  bulk  of  the  auriferous  treasure  is  now  exhausted.  Desultory  mining  is,  it  is  true,  still 
prosecuted  in  several  of  the  neighboring  ravines,  as  Last  Chance,  Nelson,  &c.  The  first 
rude  washings  always  leave  behind  them  a  creator  or  less  percentile  of  gold,  dependent 
npou  the  skill  of  the  workers  and  upon  the  form  of  the  dust,  whether  coarse  or  fine,  the 
former  being  saved  with  the  greater  ease.  The  placers,  once  worked  over,  are  8a,id  to  be 
eihausted  ;  that  is,  will  no  longer  jield  a  profit  except  with  cheaper  labor  or  a  moio  thorough 
and  systematic  method  of  mining.  Tbe  diggings  now  fall  into  the  bauds,  of  the  Chinese, 
who  patiently  glean  the  fields  abandoned  by  the  whites;  or,  where  the  f^round  is  favorable, 
it  is  bought  up  Dy  capitalists  for  the  purpose  of  a  reworking  by  what  is  known  as  bed-rock 
flumes.  The  treasure  overlooked  in  the  first  rude  washings  of  Alder  gatch  and  the  famous 
Last  Chance,  &c,  of  Helena,  yet  await  a  reworking  on  this  plan.  That  such  has  not  already 
been  done  is  with  difSeuUy  explainable,  especially  in  regard  to  the  Inst  mentioned  gnich, 
where  iJ7  miles  of  main  dilches,  carrying  4,TO0  inches  ot  water,  miners'  measurement,  may 
be  readily  diverted  to  that  end.  Undertakings  of  this  character  in  California  and  elsewhere 
often  yield  as  much  if  not  more  than  that  obtained  from  the  first  washings.         ,  -  i 
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It  wonM  be  impossiblB  to  enumerate  here  all  or  eren  a  large  proportion  of  the  gulches  east 
of  the  tnouulaitie  within  35  miles  of  the  citj  of  Helena,  Portions  of  the  same  placer  system 
extend  across  the  Missoaii  river  to  the  northoBiSt,  and  others  again  bear  atva;  1^  the  north  as 
far  as  Silver  City.  Ail  have  been  proituotive  in  a  greater  or  less  degree.  Near  their  sources, 
as  is  usual,  were  fouad  lai^  masses  of  gold,  called  nuggets,  and  a  diminishing  size  of  grain 
the  further  we  remove  down  Btream. 

The  ravines  in  the  immediate  vidnity  of  the  town  were  but  poorly  supplied  with  water, 
a  want  which  has  long  since  been  removed  hy  an  elaborate  system  of  flumes  and  ditches. 

A  few  of  the  more  prominent  gnlches  may  be  enumerated  and  described,  as  follows ; 

Last  ChMice,  the  first  discovered,  is  seven  to  eight  miles  long.  In  May  of  1865  a  drain 
ditch  was  tiiu  nndemeath  the  town  to  drain  the  bed  rock  of  this  gulch,  to  the  more  conven- 
ient extraction  of  the  pay  stratum,  which  averaged  some  4  feet  in  depth  by  18  feet  in  width. 

Grizzly  was  remarkable  in  having  two  pay  strata,  the  one  above  the  other,  thus  proving 
that  the  sources  of  gold  supply  were  tapped  at  two  different  periods,  and  were  separated  from 
one  another  by  a  deposit  of  non-auriferous  wash. 

Nelson,  first  prospected  December  25,  1864,  and  hence  called  Christmas  gulch,  is  distant 
from  Helena  eight  miles,  and  bad  a  narrow  pay  streak  of  remarkably  high-grade  gold.  The 
auriferous  dirt  was  found  at  a  depth  of  35  to  40  feet,  after  passing  throagh  a  b^ren  wash 
gravel.  The  hed  roek  consisted  of  a  whitish  decomposed  sandstone,  having  upon  it  no  large 
amount  of  water.  The  gulch  is  some  six  miles  long,  and  heads  near  the  same  summit  from 
whence  issues  Grizzly,  and  runs  at  right  angles  to  the  last  named.  Nelson  gulch  produced 
in  1865  a  lai^e  and  curiously  shaped  nugget,  resembling  an  oyster  shell,  and  m  value  Ji,075, 

Dry  gulch,  so  called  from  the  absence  therein  of  a  running  stream,  produced  earth  suffi- 
ciently rich  to  pay  for  hauling  to  water,  a  distance  of  one-haif  to  one  and  one-half  miles. 

To  the  east,  and  between  Helena  and  Montana  cities,  are  two  dry  gulches,  each  about 
nine  miles  long,  running  very  nearly  parallel  and  heading  in  the  same  summit. 

Across  the  Missouri  river,  some  20  miiea  southeast  of  Canon  Feny,  we  find  Diamond  City 
and  the  famous  Confederate  gulch.  From  one  of  the  hai«  of  this  ravine  a  small  party  of 
five  or  six  men  are  said  to  have  taken  out  in  the  summer  of  1864  about  1,400  pounds  of 
gold  dust,  in  value  neatly  $300,000  coin.  Confederate  is  situated  nearly  35  miles  east  of 
Helena,  and  in  that  part  of  Gallatin  county  named  in  honor  of  the  late  Cleneral  Meagher. 
It  takes  its  rise  in  tbe  Belt  range  of  mountains,  and  pursues  a  southwest  course  for  15  miles. 
Diamond  City,  the  nucleus  of  a  very  extensive  series  of  hydraulic  workings,  is  on  Confed- 
erate gulch,  six  miles  from  its  source.    The  bed  rock  consists  of  slate. 

As  feihutary  gulches,  we  find  Cement,  Montana,  Greenhorn,  Boulder,  Baker,  &c  Imme- 
diately above  the  towu  are  the  great  bars  called  Montana  and  Last  Chance.  Four  miles 
north  of  Confederate,  and  running  parallel,  we  have  White's  gulch,  and  passing  over  the 
summit  we  arrive  at  Thotaas's  gulch. 

Dismissing  with  this  cursory  description  tbeplaeera  to  the  east,  we  may  briefly  touch  upon 
those  west  of  the  main  range.  The  latter,  amid  the  general  impoverishment  of  the  washings, 
Lave,  during  tbe  past  season,  attracted  more  attention  than  any  others.  Prominent  among 
these  are  the  gulches  in  the  vicinity  of  Blackfoot  City,  which  is  situated  in  Deer  Lodge 
county,  and  distant  from  Helena  25  miles  by  the  trail.  Opposite  to  Helena,,  being  on  the 
•  other  side  of  the  range,  and  draining  from  off  the  western  slopes  towards  the  west  and  south- 
west, we  find  the  Little  Biaokfoot,  Cottonwood,  and  Silver  Bow  creeks,  which  form  the 
easternmost  aftiuents  to  the  Hell  Gate  river.  These  streams,  with  their  minor  tributaries, 
give  rise  to  numerous  gulches,  of  which  the  more  important  may  be  enumerated  and  described 
as  follows:  Tieer  gulch,  the  first  struct  in  the  vicinity,  was  discovered  by  Colonel  Pember- 
ton,  Hugh  Bealton,  and  narty,  late  in  the  wmter  of  1804.  Ophir,  discovered  in  the  spring 
following,  lies  to  the  north  of  and  is  tributary  to  the, Little  Blackfoot.  We  hafe,  further, 
McClellan,  near  Blackfoot  City  i  Washiagton,  west  of  and  some  13  miles  distant  from  Ophir; 
Jeffersou,  parallel  to  and  two  miles  distant  from  Washington;  Madison,  two  and  a  half  miles 
northwest  of  Jefferson;  and  Carpenter's  bar.aome  two  miles  east  of  Blackfoot  City,  formii^ 
a  portion  of  a  long  rolling  prairie.  Northwardly  from  the  last-named  gulch  is  found  a  series 
of  veins  bearing  away  towards  Snow  Shoe,  Deadwood,  and  Uncle  Ben's  gulches,  which 
head  near  the  cresta  of  the  main  range.  On  tbe  very  bluest  point  of  this  vicinity  there 
were  found  dry  diggings  sufficiently  remunerative  to  warrant  hauling  the  auriferous  earth  a 
long  distance  to  water,  down  the  mountain.  Here  a  nugget  was  found  in  value  somewhat 
over  |3,000  in  coin.  The  formation  of  this  district  consists,  in  the  main,  of  granite,  with 
occasional  stretches  of  clay  slate  near  the  base  of  the  mountains,  and  occasionally  a  species 
of  indurated  talcose  slate. 

There  fiirther  appears  quite  an  extensive  body  of  placers  on  the  south  side  of  tbe  Hell  Gate 
river,  and  in  the  mountains  enclosing  the  valley  of  the  Deer  Lodge.  Of  these  we  may 
enumerate  Elk  creek,  some  14  miles  long,  with  a  pay  stratum  of  aljout  four  feet ;  Boar  gulch, 
seven  to  eight  miles  long,  with  a  hed  rock  covered  up  to  a  depth  of  40  feet;  also  Dave's, 
Deep,  Eock,  Douglas,  &c. 

The  placers  of  Silver  Bow  and  Butte  City,  seven  miles  above,  are  situated,  likewise,  on 
the  western  slope  of  the  southeastern  extremity  of  the  Deer  Lodge  valley  and  about  90  miles 
distant  from  Virginia  City.  Tbe  Silver  Bow  diggings  wale  discovered  in  July,  1864,  by  a 
prospector  named  Barber.    For  six  months  subsequent  thereto  they  attracted  but  little  atten- 


EAST  OF  THE  EOCKY  MOUNTAINS.  51 

tion.  The  success  of  tlie  Pennsylvania  company,  however,  again  brought  fheui  into  not.ica 
na  favorably  t&at,  as  a  result,  claims  were  Colien  up  and  recorded  a  distance  of  25  miles. 
The  creek,  ospeciallT  in  the  lower  portions,  has  the  vejy  insigniScant  fall  of  little  more  than 
four  inches  to  tha  IliO  feet,  whereby  Che  drsiaage  is  rendered  difficult  and  a  dump  for  the  tail- 
ings almost  nnattAinable.  The  gold  dust  from  this  locality  has  Ihn  unenviable  notoriety  of 
being  of  a  lower  grade  of  fineness  than  that  from  any  other  gulch  in  the  Territory,  coining 
from  $12  to  1 14  pefoanco,  while  the  average  of  the  other  gulches  runs  from  $16  50  np  to 
$20  40  pec  ounce.  The  latter  yield  is  producible  only  from  ehoico  and  clean  dust  from  high 
lauds.  This  gulch  and  Silver  Bow  head  in  the  same  summit,  and  very  nearly  opposite  to 
"le  another,  the  former  being  on  the  eastern  and  the  latter  on  the  western  slope,  and,  curiously 

1.   .1..    -le  produces  the  richest  and  the  other  the  poorest  gulch  gold  of  Montana. 

west  of  Silver  Bow  we  find  German  gulch,  tributary  to  Deer  Lodge;  it  is 

niles  long,  and  was  discovered  in  li364  by  ft  party  of  Gornia'ns,  who  are  believed 
to  have  been  more  than  ordinarily  snccessful. 

The  placei-  deposits  of  Montana  have  been  worked  with  the  same  contrivances  for  saving 
gold  es  were  used  in  California ;  the  piimitive  rocker  and  the  long-tom  have  given  place  to 
the  improved  sErings  of  slniee  boxes,  and,  where  the  ground  permitted  a  snfSciency  of  fall, 
bed-rock  flumes  and  hydraulics  have  lent  their  assistance  to  facilitate  the  eitraction  of  the 
gold.  Where  the  bed  rock  lay  deep,  and  where  the  pay  stratum  was  coveted  up  to  a  consid- 
erable depth,  the  auriferous  gravel  was  obtained  by  sinking  shafts,  drifting  out  and  raising 
it  to  the  surface  by  bucket  and  windlass. 

In  a  country  so  widely  covered  with  drift,  many  very  rich  deposits  have,  beyond  question, 
been  overlooked,  owing  to  the  great  body  of  barren  matter  overlying  them.  This  supposi- 
tion is  rendered  tho  more  probable  when  we  reflect  upon  the  sm^l  number  of  deep  placers 


ougb,  tl 


Assuming  as  tr „  i  ..  ,  ,.         ,        , 

disintegration  of  some  pve-existing  series  of  quarts  veins,  either  by  flowing  waters  oi  , 
the  beating  ag^nst  them  of  the  waves  of  some  inland  sea,  and  we  cannot  fail  t«  accept  the 
belief  that  placers  richer  and  more  extensive  than  any  hei'etofore  discovered  yet  await,  under 
great  hills  of  gravel,  some  fortunate  prospector. 

Gold  PKODtjcr  op  Montana. — We  mast  premise  any  estimates  by  the  statement  of  the 
peculiar  difficulties  of  arriving  at  any  conclusion  susceptible  of  a  demonstration.  In  the 
first  place  local  interests  and  territorial  pride  combine  with  a  mistt^en  estimate  of  the  value 
of  placer  deposits  to  enlarge  the  returns  of  bullion.  The  surface  washings  ought  not  to  be 
regarded  other  than  in  the  light  of  an  adverrisement  for  a  district;  ephemeral  producers 
of  wealth,  they  leave  nothing  behind  them  but  desolation,  and  unless  supplemented  by  other 
sources  of  revenue,  give  rise  to  a  fictitious  prosperity,  to  be  followed  by  a  period  of  depres- 
sion and  stagnation.  The  hiatus  between  profitable  placers  and  remnuerative  quartz  mines 
is  now  apparent  here  in  Montana.  Some  little  time  is  requisite  to  educate  the  community, 
by  hard  experience,  to  a  realization  of  the  radical  difierence  between  surface  washings  and 
' 'n  mining.    Tlie  placers  yield  np  their  treasures  with  a  comparatively  trifling  outlay 


of  time  and  capital.  The  quartz  veins,  on  the  contrary,  forming  the  basis  for  pt 
undertakings  and  returns  of  profits  throngh  a  long  series  of  years,  cannot  be  made  immedi- 
ately productive,  except  through  fortuitous  concurrence  of  favorable  circumstances.  Patience, 
foresight,  and  the  exercise  of  a  true  economy,  seldom  foil  Co  prevent  great  losses,  and  in  most 

The  proportion  of  bullion  produced  by  the  vein  mines  has  not,  as  yet,  amounted  to  any 
considerable  percentage  of  the  gross  yield,  and  hence  does  not  call  for  a  separate  estimate. 
The  year;1868,  however,  will  doubtless  demand  from  this  source  a  more  detailed  consideration. 

Another  difficulty  in  Che  way  of  a  precise  statement  of  gold  product  is  due  to  the  fact  that 
lai^  quantities  of  dust  can  be,  aud  doobtless  have  been  removed  northwardly  into  the 
British  possessions  of  which  no  record  is  possible.  Again,  the  distance  of  land  transportation 
to  Fort  Itenlon,  lie  head  of  navigation  on  the  Missouri,  is  so  trifling  that  merchants  and 
miners  act  as  their  own  transportation  agenla,  and  hence  the  precise  amount  carried  away  by 
them  can  never  be  ascertained.  Montana's  bullion  account,  at  least  until  1 8G5,  was  largely 
credited  to  Washington,  Idaho,  or  Colorado,  aud  hence  the  tables  as  reported  by  the  UnilM 
States  mints  do  not  represent  her  true  yield. 

lam  indebted  to  the  United  StaWs  revenue  collector  for  the  following  figures,  which  form, 
iu  my  judgment,  a  more  reliable  series  of  estimate  for  Montana  than  have  ever  been  given 
to  the  public. 

Theproductof  1862  may  beset  down  at  $800,000,  and  was  due  almost  solely  to  the  placers 
at  Bannock.  The  great  body  of  the  miners  werS  then  very  poor ;  no  cousiderable  stocks  of 
goods  were  at  hand  to  tempt  purchasers,  so  that  hut  a  small  proportion  of  the  yield  came  int») 
the  possession  of  traders,  whose  shipments  could  be  determmed  to  a  degree  of  reasonable 
exactness.  In  the  absence  of  banks  or  any  safe  place  of  deposit  the  miners  were  accustomed 
to  "cache"  their  earnings,  and  to  await  a  favorable  opportunity  for  expoiting  the  gold  from 
the  country. 

The  product  of  the  following  year  was  Iiirgely  increased  by  the  discovery  and  partial 
opening  of  the  mines  of  Alder  siiicb,  and  may  safely  bo  estimated  to  have  reached  a  total  of 
IS,  000,000.  .  ,  , 
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In  [9()4,  Altler  galch  was  fully  developed,  and  with  Bannock  nnd  the  other  distrietaoC  the 
Territory,  the  amoant  prodawd  reached  some  SI6,OtfO,C0O. 

The  year  1865  was  the  gala  year  of  Montana,  the  richnetworlt  of  gulches  centring  about 
Helena,  the  famous  ConSderate  gnlch  across  the  Missouri,  and  the  digglpgs  near  Black- 
foot  combined  to  fiwoll  the  product  to  at  least  $]8,000,000. 

In  the  year  1866  the  pfaeeva  began  bo  show  symptoms  of  exhaustion;  more  enlended 
worMngs  were  necessary.  Great  flumes  and  ditches  wore  built,  and  hydraulicg  were  nndor- 
lakec  to  wash  localities  unworkable  without  the  aid  of  capital,  and  by  nature  unsupplied 
with  water.     As  a  result  we  may  estimate  for  that  year  a  production  of  about  $17,500,000. 

The  amount  yielded  by  the  present  season,  1867,  now  nearly  closed,  has  been  very  mate- 
rially less  than  that  of  the  past  year,  and  a  liberal  estimate  would  not  set  the  flgure  higher 
than  $12,000,000.     Tabulating  the  above  figures,  we  have  the  following : 

OM  product  of  Montana 

InJHiJ  a  vieldof  $600,000 

In  1-^3  B  yield  of  6,  000, 000 

In  1%4  a  yield  of  16, 000,  000 

In  ISO'S  a  yield  ot  18,000,000 

In.l3b6  a  yield  of  17,500,000 

In  I«  7  a  yield  ot  12, 000,  OOO 

Total  for  sii  yeara 7^,100,000 

As  eoiToborative  of  Ihe  reasonableness  of  the  above  estimates,  we  may  present  the  follow- 
iag  conclusions  derived  from  a  roulliplication  of  the  total  average  population  by  the  average 
cost  of  living. 

As  already  stated,  the  population  of  the  Territory  daring  the  three  years  1864,  1865;  and 
1866  teinained  very  nearly  uniform,  numberinc'  from  21,000  to  24,000  souls.  If  now  we 
place  the  average  at  93,500,  and  assume  that  the  great  mass  of  the  community  were  at  the 
close  of  this  period  no  better  off  pecuniarily  than  tefore ;  that  is,  that  the  placers  have  fur- 
nished a  bare  subsistence  for  the  people  and  no  more,  anj  further,  rating  the  average  cost  of 
living  as  low  as  8750perannnn  lor  each  individual,  we  have  a  total  of  f  16,875,000  average 
amount  of  product  of  the  placers  for  three  years.  Comparing  this  result  with  the  average 
of  the  estimates  of  Mr.  Langford  and  we  ;Qnd  between  them  a  remarkable  coincidence  and 
striking  corroboration. 

XiODE  MINING. — In  treating  of  the  distribution  of  the  vaiioUB  metals  and  minerals  refer- 
'ence  was  incidentally  madj  to  the  districts  eontsuniag  quarts  lodes.  These  have  been 
found  almosl  universally  at  the  heads  of  the  gulches  or  within  a  short  distance  of  all  locali- 
ties heretofore  noted  as  prolific  centres  of  placer  deposits.  In  addition,  we  have  a  number  of 
districts  unconnected  with  the  gulch  mines  and  productive  of  smelting  or  amalgamating  ores, 
some  of  which  are  amongst  tbose  of  greatest  promise  in  the  Territory. 

It  is  as  yet  premature  to  speak  of  any  extraordinary  developments.  This  is  owing  to 
two  caiMBs,  first,  the  youth  of  the  Territory,  and  secondly,  the  pecniiaritj  of  the  local  laws. 
In  this  connection  we  may  compare  the  laws  and  customs  of  the  mid-continental  territories 
with  those  of  the  Pacific  coast.  The  latter  are  imbued  with  the  spirit  of  the  Mexican  "  Or- 
denanzadeMiceria,"  In  many  respects  the  most  perfect  mining  code  ever  invented,  while 
tho  former  are  almost  entirely  a  home  production  and  are  founded  apon  a  totally  different 
conception  of  mines  and  mining.  The  animus  of  the  one  implies  that  all  miners  are  a  priori 
valueless  until  the  contrary  be  proven ;  that  of  the  other  presupposes  precisely  ihS  reverse. 
The  one  encourages  reasonably  large  holdings  so  that  the  ore  zone  on  the  vein  diminishing 
or  dissappearing  at  one  point  may  be  sought  for  at  another  without  incurring  anew  the  out- 
lay for  shaft,  hoisting  works,  pumps,  &d.,  in  a  word,  the  expense  of  the  complete  pai'apher- 
nalia  of  a  working  shaft ;  tho  other,  with  very  small  holdings  and  aggregated  ownerships, 
complicates  unnecessarily  and  unreasonably  the  risks  attending  roost  mining  adventures. 

The  law  of  January  17,  J865,  placing  mining  claims  on  the  same  footing  as  real  estate. 
has  reiulted  disadvantageously  to  the  community,  and  has  conferred  upon  the  Individual  no 
other  gain  than  the  douhtfnl  sadsfaction  of  a  clear  title  to  what  may  ot  may  not  prove  of 
value.  No  system  of  mining  reguhiiion  can  he  beneficial  which  encourages  the  holding  of 
qnartz  veins  without  even  the  pretence  of  developing  them.  Small  holdings  are  coramead- 
able  in  the  yonth  of  the  interest  provided  they  are  worked ;  otherwise  they  are  a  positive 
injury,  and  a  dr^  on  the  wheels  of  development. 

On  the  other  hand,  no  legislation  can  meet  with  popular  approval,  nor  indeed  merits  aa 
instant's  consideration,  which  does  not  include  some  plan  for  recogniziDg  the  services  of  the 
prospector.  Generally  poor,  they  incur  every  risk  and  privation  to  discover  the  location 
of  the  ore-bearing  veins.     Such  men  deserve  at  the  hands  of  a  jast  and  parental  government 

_  ._._. j|.  commensurate  with  their  services.    The  rewards,  of  mining  adventures  are  not 

-8  nor  so  equally  distributed  as  to  justify  any  legislation  lending  to  cripple  the 
luiuei  or  lu  diminish  prospecting. 

Too  little  legislation  is  far  preferable  to  too  much,  and  until  the  present  congressional  law 
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be  tvied  by  tlie  touelistoue  of  practical  experience,  any  further  emeadations  or  addilions 
thereto  are  prtimatnre  and  pernicious.  The  leverage  posseeeed  by  capital  will,  of  itself,  exert 
a  sufficient  power  against  the  prospector,  without  the  addition^  impetus  of  hostile  legisla- 
tion. The  happy  mean  is  ta  be  sought,  which,  while  it  furthers  prospecting  and  encourages 
development,  doiiS  not  bear  too  harAlf  upon  the  miner,  and  while  it  recognizes  the  merits 
of  the  bona  fide  claim-holder,  docs  not  screen  the  meie  speculntor. 

It  may  be  objecteil  that  many  companies  formed  at  a  distance  from  Montana  are  possessecl 
of  many  thousanda  of  feet  of  quartz  claims  ;  this  may  readily  be  admitted,  and  sUU  they 
bea^r  the  seeds  of  their  own  rum,  for  the  simple  reason  that  they  hold  loo  many  feet,  too 
w'dely  separated  to  be  able  properly  to  open  any  portion  of  them  i  and  moreover  should  the 
company's  enterprise  disclose  a  valuable  body  of  ore,  they  find  themselves  in  possession  of » 
contiguous  atretihofvein  too  small  lomoi'e  than  meet  the  outlays,  when  a  larger  ownership 
would  have  tnstued  a  brilliant  proSC.  Tbey  find  it  farther  to  be  impossible  to  purchase  the 
odjnining  claims,  whose  value  alone  is  due  to  their  own  labors. 

These  coosideraUons  will  serve  to  account  for  the  comparatively  trifiicg  development  of 
the  quarts  interests  of  the  Terriloij.  Unlike  the  placers,  winter  offers  not  the  least  obstacle 
to  a  profttable  exploration  of  the  vein  mines ;  the  severity  of  the  season  rendering  work  in 
the  open  nir  difGcult,  if  not  impossible,  redounds  only  to  the  interest  of  the  quartz  cliums. 
Labor  having  no  other  field  of  employment  is  then  abundant  and  cheap,  and  while  ttie  sur- 
face is  wrapped  in  a  mantle  of  snow  and  ice,  the  miner,  under  ground  and  unexposed  to  the 
elements,  pursues  his  labors  in  an  equitable  and  agreeable  temperature. 

Many  of  the  best  mines  of  the  world  are  in  countries  visited  with  winters  of  far  greater 
severity  than  those  of  Montana.  Tbe  explorations  ara  never  retarded  from  this  cause,  and 
except  as  a  source  of  physical  inconvenience  the  severity  of  the  weather  is  a  matter  of  very 
trilling  moment. 

As  the  fairest  exponenls  of  the  mining  interests  of  Montana,  we  may  select  the  following 
examples.  Amongst  tbe  (urtbest  developed  and  longest  worked  gold  leads,  we  may  instant^ 
tbe  Oro  Cache,  near  Virginia  City,  and  the  Owyhee  or  Wbitlatch  Union,  near  Helena 
City.  As  an  example  of  the  i-esultsof  smelting,  we  have  the  case  of  the  furnaces  at  Argeuta, 
near  Baunoct;  ftnd  lastly  the  veins  west  of  the  range  in  Flint  creek  aofl  vicinity,  which 
have  recently  been  a  point  of  considerable  attrnctiou  from  the  promise  of  an  abundance  of 
silver  ores  suitable  for  amalgamation. 

It  will  be  impossible  patlicnlarly  to  describe  all  or  even  any  considerable  proportion  of 
the  prospectively  valuable  vein  mines  of  the  Territory,  whoso  future  developments  may 
change  their  present  relative  pre-emi  '     "   "       — .■  t  ■.._..   ..,....,..., 

works,  &c.,  as,  in  my  judgment,  best 
intoi'estB  of  the  Territory. 

The  Oro  Cache  lead  is  situated  in  the  Summit  district  of  Alder  gulch,  south  of  Virginia 
City.  It  was  discovered  as  early  as  1864,  and  work  was  b^an  thereon  December  1  of  the 
same  year.  The  vein  near  the  surface  had  a  width  of  two  feet,  which  gradually  increased 
as  the  shaft  was  extended  downwards.    The  average  width  is  about  iJO  inches. 

The  surface  ores,  consisting  of  decomposed  quartz,  yielded  from  $75  to  6)00  currency  per 
ton,  while  theaver^e  working  yield  of  the  clean  one  has  been  up  to  the  present  time  about 
|50  currency  per  ton. 

A  shaft  ]20  feet  in  depth  has  been  sunk  by  tho  Montana  Gold  and  Silver  Mining  Company 
on  the  second  claim,  of^O  feet,  southwest  at  the  point  of  discovery,  and  ore  has  been  extracted 
yielding  $50  cmTency  per  ton.  The  same  company  amalgamate  tbe  ores  In  vans  4  feet  10 
inches  in  diameter,  in  which  revolve  two  wheels,  weighing  two  tons  each.  Tliis  method  is 
said  to  bfl  very  effective  in  the  reductionof  the  gold,  bearing  sulphurets.  In  the  same  district 
we  find  quite  a  number  of  promising  quartz  lodes,  and  four  miU  in  or  near  Summit  City, 

The  Wbitlatch  Union,  sometimes  called  Owyhee  lead,  is  situated  south  of  Helena  City, 
and  on  the  divide  between  Oro  Fino  and  Grizzly  gulches.  The  lead  was  discovered  during 
the  winter  of  1864,  and  work  was  begun  in  the  succeeding  spring.  As  this  lode,  up 
to  the  present  time,  has  yielded  a  greater  amount  of  bulhon  than  any  olier  in  the  Temtoiy, 
it  cannot  be  considered  invidious  to  bestow  upon  it  more  tlian  passing  mention  and  descrip- 
tion. This  vein  has  given  employment  to  two  proprietary  and  two  custom  mills.  Near  the 
developed  portion  of  the  lead  there  has  sprung  up  a  oourlsbing  mining  town,  known  as 
Unionville  or  Eosevelt,  the  former  appellation  meeting  with  tho  more,  general  acceptance. 
The  country  rock  is  granite,  the  micaceous  component  of  which  appears  in  the  form  of  black 
scales.  Near  the  surface  the  vein  was  broken  in  many  places,  itinQing  flat,  and  very  iir^u- 
larly.  At  the  lowest  pomts  reached  by  tbe  National  Mining  and  Exploring  Company  of  Hew 
York  and  the  Wbitlatch  Union  Mining  Company  of  Helena,  the  vein,  carrying  a  species  of 
quartz  differing  somewhat  from  that  near  the  surface,  seems  to  have  talien  its  true  dip  and 
direction.  The  width  of  the  vein  is  variable  from  20  inches  to  &  or  6  feet,  and  at  times 
widening  out  much  further.  Tbe  yield  of  the  properly ■oleanod  rock  averages  between  |50 
and  160  per  Ion.  The  mean  yield  of  the  entiie  vein  mass,  has,  however,  run  as  high  as  |ii5 
to  $^0  per  ton. 

The  custom  mills  have  taken  tho  oro  from  tbe  dump,  and  have  crushed  and  amalgamated 
tbe  same,  according  to  the  contracts,  either  for  one-half  the  gross  product  in  one  mill  or  for 
3pll  per  ton  in  anoSer,     Captain  W.  W.  Do  Lacy,  who  has  made  the  survey  of  tlie  lead,  lia 
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aceoidanec  ivilb  the  provisions  of  tlie  congressional  mining  law,  gives  tlie  direction  of  llie 
TeiQ  aouth  Si°  24'  east.  Adjoining  one  unotber  on  tbe  lead  are  fonr  different  oivnetahips, 
viz :  Ihe  WIiitliit«h  Union  Mining  Compati;,  the  I.  X.  L.  Mining  Compauy,  the  National 
Mining  Rnd  Eiiploring  Company,  and  the  Philadelphia  Enterprise  CompMiy ;  of  which  the 
flrst  is  the  only  compaay  possessiDg  a  coDti^nous  holding  of  I>0O  feet. 

Abgbhta  Smeltibg  W<iRKS,— These  worhs  were  consh-ucted  by  the  St  Louis  and  Mon- 
tana Mining  Company,  under  tli«  direction  aqd  peigonat  eapeiryision  of  Aug.  Steitz,  mining 
engineer,  wio  unfortunately  fell  seriooslj  ill  very  soon  after  their  completion.  They  con- 
sist of  one  German  donble-copold  furnace,  which  is  used  for  smelting  the  ore  with  appro- 
priate fluxes,  after  it  has  been  subjected  to  a  calcination  as  thorough  as  poasible  in  heaps  or 
open  healths  ;  also  a  large  German  cupelling  furnace,  capable  of  nolding  at  once  a  charge 
of  five  tons  of  rich  lead,  and  so  constructed  as  to  admit  ol  after. cbai^^  to  the  total  amount 
of  10  or  more  tons.  Tbe  weight  of  the  chai^  must  be  r^ulated  according  to  the  percentage 
of  silver  coulajned  in  the  leail.  Two  fans,  cased  in  wooden  housings,  and  driven  by  a  small 
steam  engine,  furnish  a  supply  of  air  for  the  blast  of  the  cupola  and  cupellaiion  hearth. 
Each  of  these  faus  is  about  tour  feet  in  diameter ;  either  of  which,  alone,  is  amply  sufficient, 
but  two  have  been  constructed,  to  guard  against  the  accidental  breaking  of  the  one  or  the 
other.  The  capacity  of  the  furnace  is,  according  to  the  ore,  from  two  to  five  toos  per  day  of 
24  hours.  The  ores  smelted,  chieBy  from  the  Legal-Tender  lode,  consist  of  carbonates  and 
oxides  of  lead,  and  sulphurets  of  lead,  or  ealeaas. 

The  rich  leail  is  tapped  into  au  extei-ior  basin  as  often  as  a  sufficient  quantity  has  been 
reduced  from  the  ore  to  fill  the  furnace  to  tbe  level  of  the  forehearth,  and  has  contained  from 
$aOO  to  $750  per  ton — the  last  amount  having  beeu  produced  from  a  few  tons  of  choice  ore 
smelted  under  my  direction  in  June  last. 

Besides  the  Ai'genta  furnaces,  we  have  near  Bannoeh  a  lead  furnace  and  cupellation  hearth, 
recently  constructed,  for  reducing  the  oresfrom  tbe  Huron  district ;  also,  a  second  small  fur- 
nace on  the  road  between  Argenta  and  Bannock.  Further,  there  has  been  in  operation,  near 
Butte  City,  Beer  Lodge  county,  a  small  furnace  lo  test  the  copper-bearing  ores  of  that  vicin' 
ity.  There  is  now  building,  and  will  shortly  be  in  operation,  an  American  hearth  to  smelt 
the  ores  of  the  Gregory  lode,  situateil  near  Jefferson  City,  in  the  county  of  Edgerton.  And 
lastly,  the  quartz  mines  ti{  Flint  Creek  district.  These  leads  are  situated  in  Doer  Lodge 
county,  west  of  the  main  range,  on  an  arm  of  Flint  creek,  U^  mites  from  its  point  of  junc- 
tion with  the  Hell  Gale  river. 

In  tbe  vicinity  of  the  mines  there  has  sprang  up  quite  an  extensive  town,  called  Phillips- 
burg.  Tbe  district  was  discovered  inDecembei:,  IS&I,  by  a  prospector  named  Horton,  while 
on  a  bunting  excursion.  Locations  were  made  by  him  in  the  foljowing  May,  and  the  dis- 
trict has  received  the  name  of  the  discoverer.  Little  was  done  until  the  piesent  year,  when 
a  St.  Ijonis  company  b^an  the  erection  of  a  mill,  with  the  appliances  for  amalgamating  sil- 
ver ores,  ordered  speciaUj  from  California.  The  locality,  thus  called  prominently  into  notice, 
has  been  covered  with  a  perfect  forest  of  stakes,  and  every  projecting  rock  has  been  located 
and  recorded  as  aquavtz  lead.  Ho  bullion  has  been  as  yet  produced  other  than  a  few  small 
ingots  of  sliver,  the  yield  of  an  arraetra.  The  ores  are  generally  of  such  a  character  as  per- 
mit of  redaction  by  amalgamation.  Seyerai  of  the  principal  lodes  will,  it  is  believed,  return 
very  large  amounts  of  silver  bullion. 

CoPPEE.— Beside  the  small  amount  of  copper  Tegulus  anfl  black  copper  yielded  by  tbe 
esperimental  smelting  furnace  near  Butte  City,  a  considerable  sbipmeut  of  copper  ores  has 
been  made  from  the  mines  at  the  head  of  the  Musclesiiclt  river.  These  prroerties,  owned  by 
capitalists  of  St.  Louis,  carry  carbonates,  oxides  and  silicates  of  copper,  that  is,  the  accus- 
tomed surface  ores,  while  at  greater  depths  will  be  found  the  usual  yellow  sulphurets.  In 
this  connection  it  may  be  permissible  to  state  that  a  postal  route  has  been  established  from 
Helena  to  St.  Paul,  Minnesota,  along  tbe  Muscleshell  river  and  past  these  mines.  Efforts 
are  cow  making  to  divert  the  carriage  of  freight  from  Fort  Benton  to  a  point  at  the  mouth 
of  this  river.  Steamers  can  reach  the  latter  point  so  long  as  the  river  is  not  impeded  by  ice, 
while  the  former  is  accessible  only  during  the  time  of  the  continuance  of  the  increment  from 

erne   mg  snows.^^^ ^s 
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Should  these  mines  prove  of  value,  this  route  would  offer  for  tbe  copper  ores  a  cheap  and 
e::peditious  means  of  transport  to  a  market. 

CoAL.~Manlaoa  contains  within  her  limits  a  large  extent  of  valuable  coal  deposits.  This 
"portable  oliraaleof  civilization  "is  of  the  bituminous  variety,  and  is  referable  to  the  creta- 
ceous or  tertiai?  age.  This  fact  Eorves  to  corroborate  the  truth  of  the  enunciation  of  Professor 
Whitney,  of  California,  that  the  widest  deposition  of  carbonaceous  matters  took  place  sub- 
sequently to  the  penod  herelj}fore  denominated  by  geologists  the  coal  period  par  excellence. 
The  statements  of  Dr.  Newberiy  in  regard  to  the  coal  fields  of  China ;  the  age  of  the  beds 
in  California  and  Nevada;  the  discoveries  of  Aug.  Esmond  in  Chili  daring  the  past  year, 
and  tbe  localities  examined  by  this  gentleman  and  myself  in  the  State  of  Sunora,  Mex- 
ico, in  the  summer  of  1864,  all  lend,  in  like  manner,  to  a  complete  confiimation  of  that 
theory.  .  . 

Of  the  many  localities  where  traces  of  coal  are  to  be  found,  and  l^h(^cg  )l(ejpij4_a  doubt 
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proStable  beds  may  lie  met  witli,  but  oue  has  been  worked  to  any  considerable  eateut,  viz ; 
on  the  Missouri  river,  some  110  miles  below  Fort  Benton. 

During  the  past  winter  several  miners  undertook  to  explore  the  coal  seams  with  a  view 
of  sapplyiog  the  steamers  navigaduf;  the  dver.  Having  been  tried  under  the  boilers  of 
several  vessels  it  was  reported  to  have  been  efficacious  in  some  instances  and  worthless  in 
others.  The  unfavorable  opinion  was  perhaps  owing  to  aa  imperfect  separation  of  the  shale 
from  the  coal,  or  because  of  tbe  nonadaptation  of  the  gi'ato  bars  to  the  new  fuel.  Precisely 
shnilar  results  followed  the  preliminary  ttiala  of  the  coals  from  the  Moant  Diablo  mines  of 
the  Stat«.of  California.  A  larger  experience  has,  however,  approved  their  usefalness,  until 
at  present  they  form  the  solo  tuel  of  hundreds  of  stationary  engines,  and  are  likewise  ixsed 
beneath  the  boilers  of  all  tbe  steamers  plying  upon  tbe  inland  waters  of  the  State.  An  exca- 
vation of  some  extect  has  likewise  been  made  on  a  coal  seam  situated  on  Qra^shopper  creek, 
near  Bannock. 

Costs  of  Mininu,  Milling,  and  Smelting.— It  is  impossihle,  from  any  considerable 
nnmber  of  actual  returns,  to  give  the  exact  average  of  the  costs  of  raising  and  redacing  the 
ores  of  the  Territory.  A  very  general  apathy  in  regard  to  the  importance  of  publishing  fiiese 
data  seeins  to  possess  the  direciors  and  managers  of  t!ie  mining  properties  of  Montana,  and 
bnt  lew  ivsponses  have  been  received  in  answer  to  my  printed  circular  soliciting  these  par- 
ticulars in  detail.  Hence  I  shall  be  obliged  to  make  estimates  founded  upon  my  own  observa- 
tions and  the  limited  number  of  returns  in  my  possession. 

The  prices  of  labor  in  Montana  range  from  $5  to  jflO  currency  per  day.  Wood  costs, 
according  to  circumstances,  from  83  to  §10  currency  per  cord  delivered,  and  generally  $3  50 
currency  par  cord  cot  and  piled  at  the  place  of  felling.  Charcoal  ranges  from  33  cents  cur- 
rency to  40  cents  in  gold  per  bushel. 

The  lowest  cost  of  r^ing  the  ore  which  has  come  under  my  observation  mnst  be  credited 
to  the  Bhiiadelphia  Enterprise  Company,  working  upon  a  portion  of  the  Whillatch  Union 
lea^,  near  Helena.  The  entire  outlay  debited  l«  the  raising  of  1,300  tons  was  $3  26  cur- 
rency per  ton.  I  talie  these  figures  from  the  accounts  of  the  superintendent,  kindly  sub- 
mitted to  my  inspection.  Again,  we  have  the  estimate  of  the  t^ent  of  the  Montana  Gold 
and  Silver  Mining  Company  of  Pennsylvania  with  regard  to  mining  and  delivering  the  ore 
from  the  U.  S.  Grant,  a  wide  lode  in  Summit  district,  near  Virginia  City.  By  means  of  the 
tunnel,  now  nearly  completed,  the  ore,  should  the  promises  of  the  snrface  be  realized  at  that 
depth,  may  be  mined  and  delivered  at  f4  currency  per  ton.  la  this  connection  it  may  be 
stated  that  all  veins  so  situated  as  to  be  able  to  be  worked  by  tunnel  and  tramway,  can  fur- 
nish ore  at  a  very  much  smaller  cost  than  such  as  require  the  use  of  shafts  and  hoisting 
apparatus.  The  necessity  for  pumping  lai^e  amonnla  of  water — a  very  material  item  of 
expense  in  deep  mines — need  not  yet  be  taken  into  consideration  regarding  the  mines  of  Mon- 
tana. A  reasonably  wide  vein  under  ordinary  oircnmsfances  ought  to  be  mi»ed  and  laid 
upon  the  surface  at  a  cost  of  from  S5  to  |8  per  ton. 

Milling.— Tba  Tarnley  and  Hendrie  mills,  south  of  Helena,  have  crushed  large  amounts 
of  gold  quartz  from  tbe  Whitlatch  Union  and  Park  lodes  at  from  $11  to  $]2  per  ton. 

It  is  but  reasonable  to  sappose  that  the  citstcim  mills  have  been  able,  at  these  figures,  to 
return  a  profit ;  hence,  under  ordinarily,  favoring  circumstances  and  judicious  management^ 
$15  per  ton  will  cover  all  expense  and  yield  a  considerable  profit;  while  a  working  yield  of 
$20  to  $25  in  free  gold  will  return  cent  per  cent,  on  tbe  requisite  outlays. 

Smeltink, — We  havB  but  one  example  of  this  method  of  redueUon  on  a  large  scale,  viz : 
the  works  of  the  St.  Louis  Company,  at  Avgenta,  Beaverhead  county.  It  would  be  doing 
iojustice  to  what  may  jet  prove  an  important  interest  to  assert  that  argentiferous  galenas 
cannot  be  profitably  reduced  in  Montana.  It  is  but  proper  to  enumerate  the  difSculties  ii 
the  way  of  inaugurating  new  methods  in  a  new  country.  Skilled  smelters  are  a'  — ' "''  " " 
quite  unattainable ;  and  such  as  offer  themselves  demand  and  receive  vary  high  n 


S rating  new  methods  in  a  new  country.  Skilled  smelters  are  almost  if  not 
i  and  such  as  offer  themselves  demand  and  receive  vary  high  rates  of  com- 
pensation. Charcoal  is  expensive,  and  it  has  not  yet  been  proven  whether  the  coals  of  the 
country  are  suitable  for  smelting  purposes  or  not :  and  if  so,  whether  they  are  la  be  found 
sufficiently  near  to  the  districts  producing  galenas  and  copper  ores,  which  can  only  be 
reduced  by  smelting.  Thus  muofi,  however,  is  certain— the  amalgamation  is  more  expedi- 
tious and  far  cheaper ;  the  one  performs  most  of  the'labor  by  machinery,  that  is,  is  tho- 
roughly in  consonance  with  the  spirit  and  genius  of  the  people ;  the  other  necessitates  repeated 
handlings  and  much  manual  labor,  and  hence  its  greater  ejtpensiveness.  As  the  country 
becomes  better  settled,  with  lower  rates  of  w^es  and  diminished  cost  of  food  and  maleriala, 
smelting  may  possibly  compete  with  the  amalgamation.  While  fully  acknowledging  the 
elatements  of  its  advocates  in  claiming  a  more  thorough  extraction  of  the  precious  metals, 
candor  compels  an  assent  to  its  greater  costliness.  Ores  containing  less  than  $100  per  ton 
cannot,  in  my  judgment,  be  at  present  smelted  with  a  profit.  With  water  power  to  drive 
the  mechanism  for  furnishing  a  blast — be  it  bellows,  fans,  or  cylinders — and  with  a  suffi- 
ciency of  suitable  ores  and  abundant  timber  near  to  lie  works,  smelting  may  bo  done  at  the 
present  dme  at  a  cost  of  S60  to  $80  per  ton. 

Other  Resources. — The  future  prosperity  of  Montana  is  by  no  means  dependent  upon 
tbe  precious  metals  alone.  She  has  other  and  prolific  sources  of  wealth,  among  which  we 
may  mention  Ihe  following,  now  awaiting  exploration  and  development : 

Large  masses  of  fire  clay  occur  in  the  coal  measures,  which  cannot  fall  to  he  of,pennanent 
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KseMnesB  shouid  Bciolting  ores  bo  fimnd  in  snfEciGnt  fibundance.     Iron  ores  and  pluiiibago 

Moss  agates  arc  found  in  several  localilies,  some  of  wLich  aliow  most  curious  and  iieauti- 
ftil  markiag's.  Very  fine  speeimena  of  the  common  garnet  ouenr  in  a  veiQ-llke  dike  near 
Summit  City,  near  Virginia.  True  aapphirea  and  one  or  two  diamonds  ares^d  to  have  been 
found  on  El  Dorado  bar,  near  the  Missouri  river. 

Ai'^laceons  sandstones  and  marbles  Gt  for  building  purposes  are  of  quite  common  occur- 
Near  the  mouth  of  the  Beaver  Head  canon  is  already  established  a  manufactory  oi 


Conclusion. — Such,  briefly  sketched,  is  lie  present  status  of  the  mineral  industries  of 
the  Territory  of  Montana.  The  developments  already  made  are,  considering  the  youth  of 
the  interest,  most  satis  factory,  and  as  furnishing  an  earnest  for  the  future  cannot  but  prove 
onconra^ng  to  every  promoter  of  legitimate  enterprise. 

A  better  appreciation  of  the  rewards  aJid  rislis  of  mining  uudortalfings  cannot  fail  to 
advance  the  well-being  of  tbe  industry,  at  Ihe  same  time  that  it  militates  against  purely 
speuulative  adventures. 

That  the  profits  to  be  derived  from  mines,  selected  with  judgment  an5  auder  an  honorable 
and  experienced  superiuteudence,  are  not  to  be  considered  in  the  light  of  vague  piissibilities, 
which  can  neither  be  estimated  nor  foreseeii,  let  ns  compare  the  returns  derived  frOm  r^- 
ways,  canals,  water-works,  gas,  dock  and  land  companies,  witb  those  derived  tiora  mines — 
all  held  in  (he  city  of  London."  It  was  found  that  the  yield  from  the  former  species  of 
investments  equalled  3J  per  cent,  on  the  average  selling  price,  while  that  from  (he  latter, 
based  upon  the  350  mines  in  the  mining  share  list,  inclnding  lea!d,  copper,  and  tin,  made  an 
annual  dividend  of  13^  per  cent.  If,  now,  the  mining  adventures  of  English  capitalists  are, 
on  the  average,  more  than  throe  times  as  productive  as  any  of  the  aforementioned  invest- 
ments, while  those  in  the  hands  of  American  owners  have,  though  far  richer,  so  often  failed 
to  cover  evea  the  ordinary  running  expenses — if  this  be  the  case,  it  behooves  one  to  inveati- 
gale  tbe  causes  of  and  to  seek  the  remedy  for  so  marked  a  dlfierence. 

The  chief  source  of  Ibis  most  deplorable  result  lies  in  the  supposed  necessity  of  mystery 
in  regard  to  costs,  yields,  &c.  Until  mine  and  milt  owners  can  be  made  to  understand  the 
usefiilnoss  to  themselves  of  comparative  data  as  well  as  tbe  beneSt  to  the  interest  at  large,  it 
will  be  hopeless  to  expect  that  the  great  body  of  the  community  will  be  able  to  discriminate 
between  reasonable  and  unreasonable  undertakings.  All  persons  engaged  in  mioiug,  as  a 
legiti mat*  pursuit,  should  contribute  to  dispel  this  ignorance,  for  tbeieason  that  even"  dollar 
lavished  on  mere  speculation  is  not  only  so  much  withdrawn  from  actual  prodnction,  but  also 
reacts  unfavorably  on  farther  investments. 

Montana  has,  up  to  the  present  time,  been  eompaj'ativeiy  tree  from  purely  speculative 
schemes. 

The  main  obstacle  in  the  way  of  tbe  success  of  those  mines  which  are  held  by  non-resi- 
dent owners  has  been,  as  already  stated,  the  difVusiOQ  of  their  energies  over  too  wide  a  field 
and  tbe  injudicious  selection  of  small  segregated  holdings. 

These  en'ors  of  tbe  past  may  be  easily  avoided  in  the  future,  and  companies  using  proper 
precautions  in  selecting  and  due  diligence  in  opening  their  mines  before  purchasing  or  erect- 
ing machinery  of  any  kind,  can  hardly  fail  to  meet  with  most  remunerative  returns. 

Montana  need  not  blush  to  compare  her  treasures  of  the  precious  and  useful  minerals  with 
those  of  any  other  section.  She  has  within  her  limits  as  f^at  a  variety  of  metalliferous  veins 
as  any  single  State  or  Territory.  Veins  bearing  free  gold  and  amalgable  silver  ores  are  those 
immediately  available,  while  argenljferoris  galenas,  ctoer  ores,  and  coals  will,  at  some  future 
day,  afford  an  exhausUess  field  for  pevmanenl  and  profltable. investment,  particularly  when 
i-k.  AT — 11, —  Ti.,:c  —  „ — .  .1..11 !.,_..  j,,;i:....,i  :...;,_  ^jjj  diminished  the  out- 
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■    GOLD  AND  COAL  MINES  OF  KOVA  SCOTIA. 

Halifax,  Nova  Scotia,  Januargl,  1868. 

Sib  :  I  beg  leave  to  offer  tbe  following  statetaonts  and  observations  relative  to  the  mines 
and  mineml  resources  of  Nova  Scotia,  in  tbe  hope  that  they  may  be  considered  worth  being 
embodied  in  the  report  which,  I  have  understood,  you  are  preparing  upon  tbe  miners 
resources  of  the  United  States  and  British  provinces  east  of  the  Rocky  mountains. 

Mines  are  officially  classified  in  Nova  t^Ua  as  "goldmines"  and  "  mines  other  than 
gold."  I  shall  observe  the  same  classification  in  treating  of  them  and  the  minerals  which 
they  develop.  In  the  conrse  of  the  following  remarks  I  trust  that,  to  relieve  myself  from 
again  going  oyer  ground  which  I  have  previously  tiodden — some  of  it  several  times — I  may 
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be  paraonoa  for  oeeasionally  maldng  extracts  from  former  paper's  of  mine  upon  tlie  same 
subject,  and  from  official  repojls  prepared  by  me,  dnringr  tUe  p^t  font  jeavs,  as  gold  com- 
missioner and  chief  commissioner  of  mines.    First,  then,  as  to  gold  mines. 

Gold-beariag,  geological  formations,  form  a  large  portion  of  the  anrfoce  of  Nora  Scotia. 
To  indicate  their  character  and  extent  I  will  make  an  extract,  brief,  indeed,  but  sulScienl,  I 
trust,  for  our  present  purpoae,  from  a  paper  prepared  and  read  by  me  before  the  "Nova  Sco- 
tia Institute  of  National  Science,"  on  the  6th  of  Febroaiy,  1866  ! 

TLo  outlines  of  tho  well'mai^d  geological  distinct  ivIoSih  oompriaes  tlie  gold  Hslde  of  Nova  Scotja,  ore 
olceady  pi'ettj'  cenenUlj  kuoivn.  I  will  onlj  brieflj  stote  that  tbej  meitily  eoneist  of  two  fliatinot  districla 
of  dMereBt  ^eoiogicfll  itgoa.  Wq  have  irpou  tJio  AtJanlle  const  Uio  Lower  SlTunan  rooks,  ibrming  0.  baud 
wbich  extends  the  whole  length  of  the  Nova  Scotdaa  peninaida.  This  district  iE  not  leee  Uien  SO  oules  in 
width  at  its  weatam  eitreraity,  gradnally  narrowing  as  It  proooeda  eastward,  and  Snally  eomlng  almost  to 
a  point  at  Caps  Gsnn).  Tlio  atLBr  diatiiot,  the  SorimiHii  imd  Upper  Siluiian.  forms  Beveral  eompamCivelT 
lotW  and  Isototod  rlSg«.  One  of  tbne  extend  fmm  Bigby  oonfifF.  along  the  sonUi  dde  of  fbe  Ancapohs 
vajfar,  W  ttB  TldnSty  of  WlndBor.  Aiuithorcomrn6ncesatCapoCtilegnaoCo,ferm8tliaCobequldhilb,BTid, 
with  a  el^tb  ^vflrg«noo  fi>om  ita  or^nal  oonrBe,  procflods  eastward  to  the  Stnut  of  CanEo.  ttui>wing  df 
epnre  northeaBtwaid  I0  the  Gnif  of  St.  Lawienoe,  and  sonthwoatword  on  both  sides  of  the  Stewtnoko  nicr. 
Ill  the  Island  of  Capo  Bcoton,  aaurly  the  wholo  of  Ylctoria  eonntj,  a  largo  portion  of  InTemesa,  a;  '      ' 


[letju^ied  amlnenoee  inOapOfflOton  and  Kiohnrond'OoiuLties,  beutog  to  tbo  same  fbrmntJOD.  Among  the 
mld'beadi^  fonnalionB  at  this  province  I  might  idso  Inclndo  tbo  Trap  ridges,  conslderalile  as  to  extent,  lor 
aarllferoiiS  qnaWB  has  baaa  dlsooVeiad  and  to  flonjo  sUpht  mlont  mlnefl  In  flie  Trappoan  headlands  of  Part- 
ridoe  ishmd and  Cape  D'Or  1  bntlwUlleavothlsRealoeiaaldiBtrJDEout  of  farther  consideration. 

Xho  exl^nit  of  the  two  larger  dlitilots  whiOh  J.  ban  indicate^  comprises,  In  the  aggr^te,  a  large  vm- 
portion  of  the  jnrfiiDa  of  Nora  Sootdn.    T  wonla  rongbly  eetimalfl  tho  area  of  the  Lower  Silman  diatriot  at' 


portion  of  the  jnrfiiDa  of  Nora  Sootdn.    T  woidaiongblr  ■ .    . 

7,01X1  Bimnia  miles,  and  of  tlia  ssvocbI  traots  of  tbo  more  recant  formation  at  3,000,  m  el!  10,000  sni 
es.   The  whole  area  of  the  prorlnoe  onumitB  to  about  18,000  sonore  miles.   It  must  not  be  a^sranedl 


.__. I  will  obserra,  ]Mrenthot!oaUy,  tbat,  Jnc^ing  iioni  what  is  alreody 

beheve  that  fhtare  emigrations  wiU  pi'ore  the  greater  part  of  this  orea  to 

, ^of  somoMnd. 

Aa  to  gold  I  "win  begin  with  tiie  Daronlan  dlstrfot.  The  aerraal  ridgoa  of  highlands  which  oome  nndar 
this  dflnominatioa  have,  ai  yet,  been  bnt  little  sx^ored  Rir  gold ;  nor  la  it  pcobable  that  they  wHl  be,  to  any 
great  extent,  Ibrtome  time  to  oomo.  Those  hiOe  lae,  fitr  the  most  part,  In  the  Interior  of  the  eomrbr. 
Tteh:  roofce  are  raidy  exposed,  bdng  oovered  with  a  pretty  deep  aoU  fnim  wbiidi  baa  raiaen  a  heasy  growBi 
of  timber.  QtM  has  been  ibnnd  in  the  aEnvInm  brooght  itown  by  nmi^  atccama  ifliloh  tahe  their  rlso  In 
these  UDb.  It  has  seldom  been  dlsoovonxl,  as  yet.  In  qnaita  in  *itu,bnt,  fiir  Ibe  TeasDna  Just  refei — -*  '- 
qnartE  in  t^  has  acQdom  been  seen  in  this  geoloBwal  dlatdot  In  Wag^iathook,  which  is  a  pm 
gold  dlstriot,  abont  the  haad  waters  of  the  nrer  of  the  same  name,  in  vlotorla  ooimty,  qourtz  hi 
iDitied  to  some  small  extent.  The  little  done  here  In  this  way  did  not  afford  aa  goodnromlBe  of  nrofll »  mw 
bean  mat  with  In  qaarta  mInliiR  dsewhere  In  the  prorince.  bat  it  omnot  be  oonMdered  sfi&t«Btof  the 
prodaotiTenaaa  of  tna  ^atii(!t  Moat  of  the  gold  obt&nod  at  wagamatkobk  has  been  taken  floiii  the  beda 
of  stieama  wbicii  flow  down  ftom  the  billa,  wd  the  quantity  thus  proeoied  iodlealra  the  presence  of  nnrner- 
oua  aarllbioiu  ominE  Telns  In  Uie  TioUty.  Geld  has  been  dlscoTored  in  tha  sands  of  nooi^  all,  if  not  on, 
orVlatDrlanndlnyemeBB,  which  taketlieiridselnthaae  metamorphio  hills.    It  bn      '-    ' - 


funod  in  the  same  fOrmaidtm  at  Cape  Foroapine,  nsu  the  head  waters  of  the  Has^nodoboit  and  tbe  Stowl- 
aohe,  ojid,  J  baUeye,  at  jlvo  IbIhuub  and  euewhere,  so  that  g(dd  m^  be'  soagbt  for,  with  not  uaxeaaooafJe 
eipeetaljons  of  suooess,  in  anj'  part  of  this  eoahJglMd  disttlot.      , 

wo  have  more  rdialde  data  as  to  the  (mrlterous  ebameter  of  the  bettor  known  Lower  Siiarian  coast  bacd. 
We  know  that  in  tbe  Lower  Silailan  distriet  there  are  Cmnd  bim^  of  qoartaite  seemhigty  nearly  pu'allel 
'With  each  other,  olteinattng  with  rarlona  slatee,  extending  in  a  general  easterly  and  wester^  dhvotion. 
These  bands  m:o  tnteraeotctt  by  varaons  masses  of  granite,  fii  some  plaoea  extending  ([nite  eoioss  tlie  whole 
Ibtmatlon,  bat  more  fre^nen^  (brming  dMaabed  masses,  oratindiiig  througli,  and  siuToimdeal  b]%  tlie  straU- 
dod  rooks  jast  named.  In  this  qnartzite,  and,  in  a  less  oagrce,  in  some  o£  Hie  slates,  we  find  nameroas 
veins  ot  qnaitZ!  and  these  y^ns,  eapecielly  those  of  the  qwmdte,  we  find  to  bo  anrifbrons.  Of  the  nnm- 
her  of  tha  qnort^te  bimds.  and  of^the  I^tndinal  extent  of  caoh,  little  is  yet  known.  From  a  gener^ 
acqnaintanco  mth  Uie  conntry.  and  not  &om  actual  annoy,  I  ant  iaelined  to  tbe'belief  that,  in  the  aggre- 
gate, they  form  the  largest  porUon  of  the  width,  snperfiolallj,  of  this  metamorphlo  district  skhUng  the 
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rrta  veins  at  Tarmonth  and  on  flie. shore  of  Chedabucto  b^,  and,  I  m^t  add,  at 
wheiedlligentseanihhaBbeennuide  fiiritlnthsproperranaatlon.    3$e qnantltf 

I  speak  of  It  In  aonrparison  with  Qiebnlk  of  the  enclosing  rock.  Of  oomSB  we  have  no  aafflcient  data  firom 
whieh  to  ea^mate  t^  gmintltr.  The  opinion  I  lutvejoethainrded  Is  based  'apon  obeerratkma  of  the  cross 
outthigsiittherockyetmadelnthefbwloo^tjesof  this  prorlnoe  where  gold  mining  is  yet  carried  on,  uid 

one  oc^slonT  myself  remo^  car^taQr  the  drift,  Bo  as  to  e^xiae  a  orhb  section  of  flie  snifiee  merely  of 
the  bedrock  for  a  diatanoe  of  about  IfiO  fbet  Wh^  that  distance  I  dleoovered  oiver  30  qiutitE  i^s  rang- 
ing from  anBieh  to  15  IndieB  In  tUokneaa.  The  whole  nnmber  of  TolnB  'would  ayaraae  not  lees  tiiansix 
inolies,  or  say  15  Ittot  in  all,  tbloknesa  of  ^oaita  In  160  ISet  of  enohiaing  rook,  l^e  dip  bui^  here  nearly  ver- 
tieal.  In  another  Instance,  alt^  comiting  and  meaendng  the  qnartE  rdns  exposed  'wlthln  a  distance  of  tso 
feet,  I  esthnated  thdr  araiMate  thlokneas  at  25  tbat  1  and  yet,  as  'within  a  'part  of  tho  distance  of  SSO  ifeet 
tliero  'was  no  e^ioanre  ffi  ^a  bed-rook,  the  actual  tbiekiieBa  of  this  qnartB  may  iiave  been  considei'abiy 
greater  than  what  I  have  stated.  la  both  of  these  oasea  tho  qnarts  reins  exposed,  or  tbo  greati^  numb^ 
of  them,  'were  known  to  be  amlferons  from  oxamhiBMon  made  at  the  aeraral  spots  where  laid  bare.  In 
other  localities  qaarte  vdns  of  9, 10,  and  open  up  to  30  &et  in  thickness,  aie  fOond,  bnt  I  will  not  mnltiiily 
taetaaoeB.  Those  whloh  I  have  flpeclfied  do  no^  I  thiuk,  eihiblt  a  rtmeh  greater  thlokneas  of  quartz  hi  pra- 
portion  to  that  of  tho  onchising  rook  than  will  be  found  ganarally  thronghout  those  qnoitzitc  bands. 

Such  is,  in  brief,  a  descriptioa  of  the  anrifeions  distiiots  of  Nova  Scotia,  As  to  the  most 
important  of  these,  economically  speaking,  \'a  :  the  Lower  Silnrian,  the  operations  being; 
carried  on  throughout  its  whole  extent  are  almost  exclusively  those  of  quartz  mining. 
Owing  to  the  conformation  of  the  country,  110  part  of  this  distjict  being  oatimaled  to  attain 
a  greater  elevation  than  500  feet  above  sea  love],  and  the  whole  of  it  lying  in  immedinta 
pL'Upia(iuity  to  the  sea,  the  deposits  of  auriferous  diluvium  and  alluvium  to  bo(fov^^|i9itti^ 


58  EE80UECTS   OP  STATES  ,AND  TEKRITOEIES 

more  mouniaiuous  and  inland  gold-fields  west  of  the  Eocky  niouataina,  and  in  Australia 
and  elsewhere,  are  few  in  Nova  Scotia,  and  of  very  limited  extent.  Following  what  acoma 
to  have  been  the  course  of  the  current  which  has  produced  a  partial  denudation  of  the  rocks 
of  the  Atlantic  coaat  band,  the  disintegrated  lock  (htia  set  free  has  been  swept  into  the 
Atlantic  Accordingly  we  find  that  at  most  points  along  that  coast,  nbero  anjtbing  like  a 
thorough. examination  is  practicable,  the  sands  of  the  shore  contain  a  ^eater  or'  less  propor- 
tion of  gold.  The  same  remark  applies  to  Sable  islaud,  off  the  eaaieraceast  of  NovaSeolJa. 
This  island  consists  ollDgether  of  sand  inM  the  composition  of  which  gold  enters  to  sach  an 
extent  that  it  is  believed,  bv  those  who  have  experimented  in  the  matter,  that  gold  washing 
on  a  large  scale  conld  here  be  carried  on  at  a  handsome  profit. 

I  have  already  mentioned  that  this  Lower  Silurian  district  embraces  a  number  of  quartzite 
bands  maintaining  an  easterly  and  westerly  course.  It  must  be  added  that  each  of  these 
quartzite  bands  represents  a  distinct  line  of  upheaval,  and  has  its  anticlinal  axis.  Conse- 
quenUy  a  section  crossing  the  whole  district  at  right  angles  with  the  coast  line,  wonld  rep- 
resent a  series  of  undulations  of  strata.  The  quartz  veins,  or,  more  properly  speaking,  beds, 
have  gener.ally  the  same  strike  and  dip  as  the  strata  enclosing  fbem.  "Cross  leads,"  as 
they  are  called  by  the  miners,  or  vdns  cutting  the  strata  transversely,  are  of  not  unfrequent 
occurrence  ;  but,  as  a  rule,  they  are  found  to  be  comparatively  unproductive  in  gold.  I 
shall  presently  have  to  notice  some  exceptions  to  this. 

The  conditions  under  which  gold  is  found  in  these  quartz  lodes  are  extremcjy  varied.  In 
many  instances,  probably  in  a  majority  of  cases  yet  observed,  the  lode  itself  has  a  casing  of 
dark-blue  day  slate,  or  talcoae  slate,  on  one  side,  or  both,  but  more  frequently  the  former. 
In  other  cases  nothing  intervenes  between  the  quartz  vein  and  the  enclosing  qnarlzite  rock. 
In  some  instances  the  lode  consists  more  of  slate  than  of  quartz  ;  and,  frequently,  both  in 
this  case  and  in  that  of  the  slaty  casing  just  mentioned,  the  slate  itself  is  found  to  be  as  pro- 
fusely impregnated  with  gold  as  even  the  qnsrtz  is.  Sometimes  a  quartz  load  is  of  a  snowy 
whiteness  throughout,  interspersed  with  gold  of  perfect  purity  nnassociated  with  any  other 
mineral ;  but  more  tieqnently  these  lodes  are  nighly  mineralized,  mispielcGl  or  ai'senical 
pyrites,  zinc  blende,  and  oxides  of  iron,  being  the  prevalent  assodated  minerals,  the  first 
named  pre.eminently  so.  Throughout  the  Nova  Scotia  mines  the  gold,  as  taken  from  its 
matrix,  is,  when  compared  with  the  immediate  prodnct  of  other  mines  in  the  world,  of  uusur- 
.paesed  if  not  unsurpassable  purity.  Owing  in  part  to  this  fact  the  treating  of  auriferous  onja 
to  extract  the  gold  from  them  is  beset  with  comparatively  few  difficulties  in  Nova  Scotia. 

The  discovery  of  gold  in  Nova  Scotia  was  a  very  remarkable  incident ;  remarkable,  not 
because  gold  was  actually  discoveied,  but  because  ft  was  not  discovered  at  a  much  earlier 
period  in  the  political  history  of  this  country.  This  fact  becomes  particularly  striking  when 
we  remember  that  gold  was  a  special  object  of  inquiry  among  the  earlier  European  navi- 
gators who  visited  our  shores :  that  Nova  Scotia  is  the  site  of  the  oldest  European  settle- 
ment in  Am^ca  north  of  Florida;  and  that  the  auriferous  rocks,  composing  so  large  a  pro- 
portion of  the  sur&cc  of  the  whole  couut]7,  cTop  out  upon  its  surface,  and  are  found  to 
exhibit  gold  at  the  surface  of  the  outcrop  at  inmost  innumerable  localities.  As  to  when  and 
by  whom  it  was  first  discovered  there  is  a  diversity  of  le^ds  and  some  disputes.  At  all 
events,  the  first  unmistakable  discoveries,  which  Uto  pnhhc  felt  bound  to  take  notice  o^  aio 
tiius  described  in  the  gold  conunissioner's  first  annual  report— that  for  1962  : 

The  etiriiest  diBDovary  of  gold  in  the  provlnoe,  made  kncnrn  to  the  poMa,  onmcred  dming  Uie  Emnmei'  of 
1800,  at  It  Bpijit  DhDnt  IS  [it  Is  less  than  ID}  miles  uotHi  from'  Hie  heaa  oF  Tanslet  harbor,  on  tJiQ  uortbeast 
branoh  of  (be  Tnnglor  liver.  The  aimovBTBr,  John  Palatftr,  of  Mns^uodobolt,  was  indneeil,  from  wbat  he 
Imd  heard  of  the  gwd^^Kaniig  quartz  of  O^lfomia,  to  ssfljan  fbr  the  same  sabstAnce  amongst  the  rocks  on 
UiD  nppar  waters  of  tbeTan^erilveT;  aod,  wMe  In  compah;  wlfA  soma  Indlane  whom  be  iiod  blved,  Mi'. 
Pniriim'  feund  BBver^nlooM  of  flrald  la  qnnrtz,  In  a  brook  at  a  plaoB  now  known  na  tho  Mooaekind  dig^gs. 
or,  more  fFeqnenlb-,  Om  Tanker,  owing  to  this  cirGnmstEuioB.  This  diBCOrerj  being  known  a  niuober  of 
persons  aaUicied  to  the  i^iotmnn  various  parts  of  the  province,  doting  Uio  enmmei'  and  the  auoeeedlng 
antomn,  KIT  tihe  pnroosB  of  pToapeatdng. 

In  tJie  monUi  of  OotobBT,  of  the  same  year,  Pof«i  Miison,  a  flsbermon  and  landowner  near  the  heail  of 
Tangier  horboi',  iras  paidiig  Uiroii^  the  woods  about  half  a  mile  tbom  bis  own  residence  and  on  his  own 
land:  be  stooped  toariiika)iasniaIltinxik,]iotioeda  putide  of  shining  yellow  metal  In  a  place  of  qnarta 
wbldi  was  there  very  abnnaiDit,  and  having  picked  It  np  and  examined  It  he  oonolodod,  from  what  ha  had 
board  of  the  disoovery  of  gcdd  up  the  idvar,  tJiat  be  aba  bad  ibnad  tbo  prooions  metaL  Ilpon  this  Ihct 
becomlngknownanumbecof  Uieinbatdtantsintlie  vii^iiit;  of  Tangier  flocked  to  the  looanty  and  com- 
menced a  seajob  for  the  supposed  aonioe  ftom  which  the  spedmen  had  been  derived. 

The  public  attention  was  nbw  fhlly  aroused,  and  with  the  opening  of  the  following  spring, 
that  of  1861,  gold  mining  in  a  rude  way  was  commenced  at  Tangier,  for  the  I'egulation  of 
wliich  and  the  appropriation  of  land  for  mining  purposes,  the  provincial  government  found 
it  necessary  to  frame  certain  "  orders  in  council."  Explorations  were  also  prosecuted  with 
vigor  both  at  Tanker  and  elsewhere  in  the  coast  band  of  metamorphic  rocks.  The  conse- 
quence was  that  dniiiig  the  ensuing  summer  promising  discoveries  of  gold  were  made  at  the 
Ovens,  in  Lunenburg  county ;  Lawrencetown,  Waverley,  and  Oldham,  in  Halifoz  county; 
Renfrew,  in  Hants  county;  Sherbrooke,  Wine  Harbor,  and  Isaac's  Harbor,  in  Gceysborough 
county,  and  elsewhere.  These  places  stillcomprise  the  greater  number  of  the,  as  yet  known, 
most  productive  gold  districts  of  the  province.  Of  the  others  which  have  become  particu- 
larly noted,  Mont^u,  Shout  six  miles  from  Halifax,  in  the  county  of  the  same  name,  was 
discovered  in  the  spring  of  1863 ;  Wagamatkook,  in  Victoria  county,  in  the  summer  of  the 
same  year ;  and  Uniacke,  Hants  cottnty,  in  1865. 
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Ab  one  of  tie  best  modes  of  Ulustratjag  the  character  and  exhibiting  the  prograss  of  gold 
raiDing  in  Nova  Scotia,  it  may  be  weli  to  give  a  few  aentaneea  to  each  of  those  distJicls,; 
.tailing  them  eeparatelj.  To  begin  at  the  most  western,  then,  the  Ovens  are  so  called  itota 
the  sbapes  of  a  snccession  of  caverns  which,  bj  the  action  of  the  Eea-wavee,  have  been 
washed  out  from  the  face  of  a  low  cliff  on  the  west  side  and  near  Ibe  mouth  of  Malegosh 
be, J.  Gold  was  here  first  discovered  among  the  sands  along  the  shore  beach,  and  in  sucb 
quantity  as  to  cause  no  small  excitement  at  the  oatset.  At  first  it  was  supposed  that  tba 
auriferous  sands  were  thrown  up  from  the  bed  oftbe  neighboring  sea,  for  gold  was  found  in 
increased  quantity  after  every  storm  which  drove  the  waves  in  shore.  It  was  eventually 
learned  that  this  reBUlt  was  produced  by  the  action  of  the  waves  in  sapping  tbe  face  of  the 
rock  forming  a  cross  section  of  an  auriferoos  band  of  the  shore  itself.  The  washing  of 
these  sands  was  carried  on  with  vigor  for  some  time,  but  has,  of  !ale,  been  almost  whoUy 
abandoned.  The  process  was  found  to  be  an  expensive  one,  and  the  area  over  which  it  could 
be  carried  on  very  limited.  The  anriferous  band  of  the  shore  itself  at  this  place  presents 
some  characteristics  seldom  met  with  in  the  other  gold  districts  of  the  province.  The  C|uartz 
veins,  although  numerous  and  rich,  are .  comparatively  thin,  and  the  "  cross  leads" — true 
veins  cutting  the  strata  transversely — are  the  richest  in  gold,  a  fact  seldom  met  with  else- 
where in  Nova  Scotia. 

The  Ocens  is  one  of  the  oldest  known  gold  districts  in  Nova  Scotia,  and  those  who  first 
invested  money  there  seem  to  have  entertained  most  estiavagaat  expectations  of  the  richness 
of  the  place.  Their  anUcipations  were  not  realized,  and  consequently,  in  the  reaction  which 
took  plac«  in  the  public  nund,  the  place  waa  unreasonably  cried  down.  It  is  beyond  doubt 
that  gold  mining  can  be  carried  on  at  the  Ovens  with  fair  profits. 

H'aTterlep  is  sTtnated  JO  miles  distant  from  Halifax  by  the  post  road  to  Tmro,  and  about 
13  miles  distant  from  the  same  place  by  railway.  Thus  far  Waverley  has  produced  a  larger 
gross  amount  of  gold  than  any  other  district  in  the  province,  a  result  which  is  in  a  lai'ge 
degree  attributable  to  the  favorable  situation  of  the  place,  and  the  unwonted  vigor  with  which 
mining  operations  have  there  been  carried  on  by  two  or  three  of  the  most  largely  interested 
companies,  for  the  average  yield  of  gold  per  tfln  of  quartz,  over  the  whole  district  and  for  a 
period  of  six  years,  has  been  less  at  Waverley  than  at  severnl  other  districts.  The  most 
etfective  rule  to  apply  in  order  to  ascertain,  at  least  approximately,  the  profit  derivable  from 
fi  mine,  or  from  a  whole  district,  is  to  show  the  product  of  gold  for  each  man  engaged  in 
and  about  mining.  In  lfc63,  the  first  year  in  which  complete  official  returns  were  obtained, 
Waverley  gave  1258  40  per  man  for  the  year.  This  rate  has  gradually  increased  year  by 
year,  until,  in  1865,  it  amounted  to  $d95  8?.  There  was  a  slight  falling  off  during  the 
ensuing  years'. 

Lawrencelotea  is  about  IS  miles  eastward  of  Halifax,  between  the  great  eastern  shore  road 
imd  the  shore  of  the  Atlantic  itself,  and  is  of  easy  access.  Since  1861  mining  has  been 
carried  on  at  this  place  with  varying  success,  operations  being  wholly  suspended  at  intervals. 
It  was  not  until  the  latter  part  of  18ti6  that  the  real  value  of  this  gold  field  came  to  be  appre- 
ciated. Since  then  a  lai^e  portion  of  the  district  bus  fallen  into  new  hands ;  some  very  ricli 
lodes  have  been  struck,  and  mining  has  been  prosecuted  with  considerable  vigor. 

Montagu,  six  miles  eastward  of  Halil^,  and  of  easy  access  by  post  road,  has  not  been 
distinguished  by  the  same  activity  which  hascharacteiized  operaljons  in  some  other  districts. 
Nevertheless  the  ground  is  favorably  situated  for  mining ;  and  the  monthly  and  yearly  retnms 
of  its  gold  product  are  rather  remarkable  for  the  slight  degree  of  fiuctuation  they  exhibit. 
These  for  the  year  ending  30th  of  September  last  showed  a  product  of  $406  60  per  man. 

I  may  here  observe  that  since  1864  the  30th  September  has  been  held  as  the'  termination 
of  the  fiscal  veac  iu  Nova  Scotia.  Consequently  when,  hereafter,  I  speak  of  any  returns 
for  either  of  the  years  1865,  1866  or  1867,  I  allude  Ut  the  twelvemonth  ending  with  the  aOih 
September  of  the  year  in  questioo. 

That  part  of  Oldluna  district  in  which  the  principal  mining  operations  have  heretofore  beqii 
canied  on  is  about  three  miles  eastward  of  Knfield  railway  station,  which  station  is  37  miles 
distant  by  rail  from  Halifa^t.  Owin^  to  causes  which  are  attribnlable  less  to  the  nature  of 
the  place  than  to  the  management  ot  those  who  have  invested  there,  mining  has  been  less 
uniformly  successful  there  than  in  some  other  localities.  Oldham  has  the  distinction  of  having 
shown  a  larger  laaximum  yield  of  gold  than  any  other  district.  At  one  time  this  amounted 
to  103  ounces,  14  dwts.  per  ton  ot  quartz.  In  abother  respect  it  is  almost  singular,  for  a 
' '  cross  vein  "  of  quartz  has  here  proved  to  be  one  of  the  most  productive  lodes  in  Qie  district. 

Keafrew  is  distant  about  seven  miles  westward  from  Enfield  railway  station,  already  men- 
tioned. From  Jfi63  to  18C%  inclusive,  mining  was  carried  on  in  this  district  on  no  very 
ostensive  scale,  but  with  fair  and  increasing  profits,  and  a  gradaal  eilension  of  operations. 
In  1666,  owing  to  an  influx  of  additioiml  mining  capital,  and  the  opening  of  a  nuinbec  of  new 
lodes,  a  great  stride  in  advance  was  made,  ana  the  aggiegate  gold  product  for  that  year  was 
more  than  five  times  that  of  the  last  previous  year.  This  prosperity  has  continued  unabat«d 
to  the  present  time,  and  in  1867  the  Beufrew  mines  afforded  $895  .10  per  man. 

The  centre  of  Vniacke  mines  is  abont  three  miles  eastward  of  Mount  Uniacke  railway 
station,  this  station  being  26  miles  by  the  Windsor  Branch  railway  from  Halifax,  and  SJ  from 
Windsor.  Mining  may  be  said  to  have  really  commenced  in  the  early  part  of  1867.  the  first 
important  discoveries  of  gold  having  been  made  there  daring  the  precediogjMO^tf 
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proBpecte  thronghoat  the  district,  so  far  as  explorations  have  been  ejttended,  are  very  prom- 
ising, and  miniog,  where  it  lias  been  carriecl  on,  has  BhowD  large  returns.  The  operations 
of  one  company  at  Uniacke,  for  aomo  months  during  the  latter  part  of  IS67,  yielded  at  the 
rate  of  an  ouace  of  (^old  per  day  per  man,  a  larger  average,  I  believe,  than  has  been  shown 
elsewhere  in  Nova  Scotia. 

Tnnyierisnponthe  Atlantic  coast,  56  miles  eastward  from  Halifax  by  post  road,  and  about 
the  Bame  distance  by  water.  This  district,  although  an  exceedingly  rich  one  beyond  all 
question,  has  been  subject  to  great  and  frequent  fluctuationa,  owing  mainly,  in  the  first 
instance,  to  the  izyudidous  toining  regulations  adopted  by  the  government  when  gold  was 
first  discovered  ibeie;  and  secondly,  to  tho  business  complicatLons  of  those  into  vhose  han^ 
a  large  portion  of  the  mining  ground  subsequently  fell.  This  district  is  divided  into  two 
sections,  known  as  blocks  A  and  B,  or  Old  Tangier  and  Tangier  proper.  The  latter  li^ 
immediately  upon  the  shore  about  the  tide-waters  of  tho  safe  and  commodious  havens  of 
Tangier  and  Pope's  harbor,  and  consequently  possesses  great  facilities  of  access.  Old 
Tangier,  as  already  mentioned,  is  situated  about  nine  miles  back  from  the  shore.  Although 
this  was  the  first  spot  where  gold  was  mined  in  Nova  Scotia,  the  operations  carried  on  there 
are  still  npoa  a  somewhat  limited  scale.  This  has  been  owing  to  the  difficalties  of  access  to 
the  place.  Latterly,  however,  ft  road  has  been  opened  through  the  wilderness,  aod  mining 
has  there  been  renewed  with  much  spirit.  The  quarts  lodes  are  numerous,  continuous,  and 
of  even  thickness,  and  yield  a  good  average  of  gold.  A  large  quantity  of  specimens  of  aurif- 
erous nuegety  quurta  taken  from  old  Tangier  during  the  latter  part  of  181j7  exceed  in  richness 
and  brilliancy  anything  of  their  kind  previously  found  in  Nova  Scotia. 

Sherbrooke  gold  district  lies  upon  the  west  side  of  St.  Mary's  river.  It  is  150  miles  from 
Halifax  by  the  moat  direct  land  route,  and  about  two-thirds  of  that  distance  by  water.  This 
district  has  been  one  of  the  largest  producers  of  gold  in  Nova  Scotia.  It  has  also  been,  per- 
haps, one  of  the  most  uninterruptedly  successful,  a  fact  which,  however,  I  am  inclined  to 
attribute  less  to  the  exceeding  richness  of  the  mines  thaa  1«  tbe  ^ill  and  enenry  with  which 
,.       ,         ,  '    '     The        ".-■-■-....  ..        ,  ,    . 


B  been  worked.    The  profits  of  mining  in  Sherbrooke  have  continued  ti 
HteaaiiT  year  by  year.    This  can  scarcely  be  questioned  when  we  find  I'    '   " 
of  gold  has  attained  an  average  of  $1,593  58  for  every  man  employed. 
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of  the  modth  of  Sc  Mary's  tiver,  already  named.  During  the  first  fonr  years  of  its  mining 
iistflry,  this  district  kept  pace  with  Sherbrooke  as  agoldprodncar— indeed,  rather  surpassed 
the  latter  place.  Since  then  there  has  been  something  of  a  falling  oflf  in  the  product.  This 
is  mainly  owing  to  the  fact  that  latterly  the  parties  most  largely  interested  at.  Wine  Harbor 
have  engaged  a  large  share  of  their  joint  efforw  in  works  which  are  not  immediately  pro- 
ductive, but  which  are  essential  to  an  extension  of  mining  operaUons.  Theie  seems  Jo  be 
no  reason  to  doubt  that  the  place  will  soon  resume  its  former  high  position  as  a  gold  district. 

h/mc'a  Harbor  ot  Stormiml  district  is  advantageously  situated  upon  one  of  the  finest  harbors 
upon  the  eastern  coast,  and  is  about  90  miles  eastward  of  the  mouth  of  St.  Mary's  river.  This 
district  has  also  been  a,  large  producer  in  proportion  to  tbe  amount  of  effort  that  has  there 
been  put  forth  in  mining ;  but  enterprises  of  that  class  have  never  yet  been  entered  into  upon 
anything  like  a  large  scale.  The  possibilities  of  the  place  may  be  imagined  from  the  fact 
that,  taking  tbe  wbole  period  slote  gold  mining  commenced  in  Nova  Scotia,  we  find  that 
the  mines  of  Isaac's  harbor  have  kept  up  the  lai^est  aver^^e  yield  of  gold  per  ton  of  quarts. 

The  situation  of  Wagamatkook  is  comparatively  remote  from  the  centres  of  population, 
bting  in  the  wooded  highlands  of  the  interior  of  Victoria  county.  The-  difficulty  of  access 
to  it  has  militated  against  its  prosperity  as  a  mining  district.  Another  cauae  of  its  lack  of 
prosperity  is  to  be  found  in  the  &ct  that  a  large  portion  of  its  most  promising  ground  remiuned 
for  a  long  time  in  the  hands  of  parties  who  did  little  or  nothing  to  develop  it.  Indeed,  little 
more  can  be  aaid  of  W^amatkook  than  that  it  affords  very  promising  indications  as  a  goid 
field  ;  but  that  much  may  be  alleged  with  peifect  safety. 

The  progress  of  development  of  these  mining  districts,  although  not  veiy  rapid,  has  been 
continuous,  steady,  and  increasingly  satisfactory.  The  aggregate  quantity  of  gold  produced 
by  them  was,  in  1862.  7,275  ounces ;  in  1863,  14,001  ounces,  14  pennyweights,  17  grains : 
in  1864,  for  nine  months  ending  September  30,  14,565  ounces,  9  pennyweight,  3  grains ;  in 

1865,  for  12  montlis  ending  September  30,  24,867  ounces,  5  pennyweights,  32  gTMns;-in 

1866,  24,162  ounces,  4  pennyweights,  llgriuus;  in  1867,  ^,583  ounces,  6  pennyweights,  9 

In  another  respect,  these  results  are  more  gratifying.  There  are  no  returns  of  the 
number  of  men  engaged  in  mining  in  1862 ;  but  in  I8(i3  the  total  quantity  of  gold  produced 
was  equivalent  to  ^3  to  evei'y  man  eng£^ed  in  and  about  goid  mining  iuNova  Scotia  during 
the  year.  In  1664,  this  average  bad  attained,  for  nine  monlibs  only,  $324  66  per  man ;  in 
1865,  $604  80 ;  in  1866,  $669  41 ;  and  in  1867,  $765  per  man  for  the  12  montiis,  equal  to 
^  44  per  mart  per  day.  In  all  these  calculationsgold  is  estimated  at  $18  50per  ounce,  which 
is  less  than  its  real  value. 

When  (he  first  of  these  averages  was  made  known  to  the  public,  it  was  clearly  shown  that 
tho  mines  of  Nova  Scotia  in  the  aggregate  yielded  a  larger  average  product  per  man  engaged 
in  mining  than  those  of  any  other  country,  and  this  average  has  been  nearly  trebled  in  fonr 
years.    In  fact,  although  the  above  calculations  do  not  necessarily  provcit,  tho  results  pro- 
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duced  from  tlic  vavioua  gold  mines  of  Nova  Scofia,  taken  separately,  do  not  present  those 
BfrikiiiBeonti-asta  observable  in  every  other  gold-producinscouutry.  We  seldom  hear  of  such 
extra«rainiirily  rich  prizes  as  are,  at  times,  mot  witli  elsewhere,  but.  oo  the  other  hand,  a  miae 
wbicb  is  a  total  failure — which  does  not  at  least  .yield  a  moderate  profit — is  a  very  rare  axcoptjou. 

It  will  be  seen  that,  with  the  exception  of  the  last  named,  and  even  that  may  scarcely  bo 
considered  an  exceptioa,  all  of  the  gold  districts  above  briefly  desciibed  are  easily  Accessible, 
lying,  as  they  do,  immediately  upon  a  coast  abounding  with  superior  harbors,  or  within  a 
very  few  mHea  of  the  great  interior  thoroughfares  of  the  province.  They  are  so  situate  that 
they  can  be  readily  supplied  with  all  tbe  requisites  of  a  mining  district,  at  a  low  rate  of 
charge.  When  one  considers  this  fact,  togetber  with  that  of  tbe  productive  character  of  the 
mines  themselves,  he  may  naturally  wonder  at  tbe  paucityof  the  numbers  eugaged  in  miciilg, 
and  of  the  consequent  a^regate  result  of  their  operations.  Doubtless,  in  tbe  very  propin- 
quity of  Nova  Scotia  to  Great  Britain,  tbe  Atlantic  States,  and  tbe  other  Canadian  provini^es, 
tbe  sources  from  which  most  great  commercial  enterprises  emanate,  and  the  facility  with  which 
reliable  auriferous  districts  may  be  reached,  become  possessed,  and  profitably  developed  in 
Nova  Scotia,  may  be  found,  in  ereat  measure,  the  solution  of  the  problem  thus  suggested. 
There  probably  never  was  an  adage  more  pregnant  with  truth  than  that  embodied  in  the  oft 
quoted  poetical  line : 

'Tls  distance  lends  enchantment  ^o  the  vieiv. 

Even  from  Nova  Scotia  itself  people  sometimes  go  to  Colorado,  Columbia,  California,  Aus- 
tralia, or  New  Zealand,  to  mine  gold,  thus  abandoning  at'  least  lea  chances  in  thsir  favor  at 
borne  for  one  that  they  can  pick  up  abroad. 

Comparing  the  prospects  with  the  results,  as  above  set  forth,  it  will  bo  seen  that  gold 
mining  is  yet  in  its  infancy  in  Nova  Scotia,  We  may  farther  infer  that  the  discovery  of 
localities  in  which  gold  miuing  can  be  carried  on  with  profit  has  scarcely  more  than  com- 
menced. Among  the  places  not  already  named  where  gold  has  been  discovered,  with  good 
prospects  of  prohtable  mining,  may  be  mentioned  Cranberry  Head,  at  the  extreme  western 
limit  of  tbe  province,  in  Yarmouth  cooDtys  Gold  river,  in  Lunenburgb  county;  Boar's  Back, 
near  Gay's  river,  and  Stewiacke,  in  Colchester ;  East  river,  Chiazelcook,  Musqiiodoboit, 
Sciaggy  Lake,  Killagg  river,  and  elsewhere  on  the  Sheet  Harbor  rivers  and  their  branchy, 
in  Halifax  county ;  and  tbe  ^ores  of  Cbedahucto  bay  and  Cape  Porcupine,  in  Guysborough 
county.  The  existence  of  auriferous  deports  in  some  of  these  places  baa  been  known  for 
years ;  in  others  it  is  of  recent  discovery. 

It  may  not  be  out  of  place,  in  this  paper,  to  give  a  brief  outline  of  the  more  important 
provisions  of  the  law  of  Nova  Scotia  relating  to  gold  mines.  It  must  be  premised  that, 
whoever  may  be  tbe  owner  of  the  land,  gold  mines  jn  Nova  Scotia  belong,  in  the  first  instance, 
to  the  Crown.  At  least,  tbis  is  practically  the  case  as  yet.  There  are  portions  of  land  in 
the  province  which  have  been  granted  without  reserving  to  tbe  Crown  any  minerals,  but  upon 
such  unlimited  grants  no  gold  has  yet  been  discovered.  As  a  rule,  out  of  all  laud  granted 
in.  Nova  Scotia  there  are  reserved  to  tbe  Crown  all  mines  and  deposits  of  gold,  silver,  lead, 
tie,  iron,  copper,  and  coal.    All  other  mineral  substances  are  conveyed  with  the  soil. 

The  reguluiions  improyised  by  tbe  governor  and  council  on  the  first  discovery  of  gold  in 
Nora  Scotia,  as  also  the  first  "gold  field  act"  passed  by  the  provincial  legislature,  were 
framed,  as  migbt  naturally  enough  be  supposed,  with  but  a  very  imperfect  knowledge  of 
what  was  requisite  to  a  gold  mining  community  anywhere,  still  more  of  all  that  was  peculiar 
in  the  Nova  Scotiail  gom  fields,  and  would  most  conduce  to  their  development.  Conse- 
quently they  were  hampered  with  many  provisions  which  experience  soon  proved  to  be  use- 
h^ss,  but  which  bore  heavily  and  vexatioiisly  upon  those  who  engaged  in  mining  enterprises. 
There  is  little  room  to  doubt  that  the  check  thus  ^ven  to  such  enterprises  at  their  very  con- 
ception is,  in  its  results,  felt  to  some  entent  even  yet.  The  law  now  in  force,  which,  with 
its  subsequent  amendments,  was  framed  by  tbe  writer  of  this  paper,  has  been  found  to  work 
satisfactorily  to  all  parties  concerned,  although,  of  course,  every  year's  additional  experience' 
suggests  some  further  amendation. 

According  to  the  existing  law,  the  intending  miner,  having  determined  npon  the  site  of  his 
future  operations,  it  not  being  preoccupied  by  another,  may,  in  the  first  instance,  apply  at 
the  department  of  mines  for  either  a  "  prospective  license,"  or  a  lease.  There  is  no  limit  to 
the  extent  of  ground  that  he  may  apply  for.  To  obtain  a  prospecting  license  he  must  pay 
at  the  rate  oi  50  cents  per  acre,  and,  where  the  ground  appued  for  is  not  Crown  land, 
must  enter  into  a  bond  to  reimburse  the  proprietor  thereof  for  any  damage  that  may  be  done 
to  his  land.  This  license  holds  good  for  three  months,  but  is  renewable  tbr  a  further  term  of 
three  months  upon  the  prepayment  of  25  cents  per  acre.  This  gives  bim  the  exclusive  right 
to  explore  over  th'o  whole  tract  applied  for,  and  select  any  part,  or  the  whole  of  it,  ujjoa 
which  to  cariy  on  mining  operations. 

Jiefore  eutfiring  upon  any  such  mining  operations,  he  must,  whether  he  hM  previously  held 
a  proapecting  license  or  not,  apply  for  a  lease  of  such  unoccupied  ground  as  he  may  have 
selected  for  hia  purpose.  On  making  such  application,  he  is  required  to  par  at  the  rate  of 
$3  for  each  area  of  250  feet  in  length  by  150  feet  in  breadth ;  and,  also,  when  the  ground 
applied  for  is  private  property,  to  mijse  an  arrangement  with  the  owner  of  the  soil  Sr  any 
damages  tbe  latter  is  likely  to  sustain.  TJbereupon  he  receives  a  lease  for  21  years,  reserv- 
ing a  royalty  of  two  and  one-biilf  per  cent,  upon  all  the  gold  mined.    The  law  further  renuirts. 
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him  to  have  labor  performed  nnnnally  attho  raio  of  100  days'  work  for  evevy  350X150  Test 
leased  bj  him;  and  to  furnish  quarterly,  and  swear  to,  ftretum showing, amon^ other  things, 
the  amount  of  work  and  where  performetl,  the  quantity  "of  quarta  wined,  the  mill  to  which 
it  was  sent,  and  the  quantity  of  gold  obtained  from  it. 

Any  person  is  liable  to  a  heary  fine  who  runs  a  quartz  mill  without  a  liiwnee.  Before 
ohtaining  this  license,  ibr  which  there  is  no  charge,  he  must  give  bonds  with  ample  suretiea 
for  the  performance  of  his  duties  as  required  by  law.  The  licensed  mil!  owner  must  every 
month  make  and  swear  to  a  return  showing  the  quantityof  quartz  crushed,  the  mine  whence 
it  came,  and  the  quantity  of  gold  taken  from  it ;  and  out  of  this  gold  he  himself  pays  to  the 
mines  department  the  royalty  reserved  by  law,  receiving  three  per  cent,  out  of  that  royally 
commission  for  his  trouble. 

It  will  thus  be  seen  that  every  pains  has  been  taken  to  insure  leliability  in  the  statisUcal 
Tetarus  furnished  from  the  Nova  Sc«^n  gold  fields.  A  frlauce  at  this  ontlioe  of  the  leading 
provisions  of  the  law  will  convince  the  reader  that,  at  least,  there  can  be  no  esag^ration  in 
the  statistical  statement  above  set  forth,  or  in  the  tables  appended  to  this  paper.  Doubtless 
some  gold  is  smuggled  away  from  the  mines  without  paying  royalty,  and  consequently  never 
appears  in  the  o^ial  returns.  The  amount  which  is  thus  eliminated  from  the  auriferous 
products  of  the  country  cannot  he  estimated  with  anything  approaching  to  accural. 

The  following  yearly  ahatraets  of  the  rSsnlts  of  gold  mining  operations  from  IStia  to  1867, 
inclusive,  shows  the  .progress  that  has  been  made  and  the  ^gregat«  product,  so  far  as  ofiicial 
returns  can  show  them  : 
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Aa  intimated  elsewhere  in  this  paper,  operatioiia  in  Bcareli  of  gold  in  Nova  Scotia  have 
becD  prosecuted  almost  iovBrtabl;  in  the  voins  of  quartz  tit  situ.  In  the  few  localities  irliere 
alluvial  mining  has  been  carried  on  the  means  employed  have  been,  as  in  other  countries, 
those  of  the  cmdle,  long;-tom,  and  sloice,  but  more  especially  tbe  latter.  Bat  even  in  the 
few  ollnvia!  auriferous  deposits  which  have  yet  been  discovered  tree  gold  is  only  found  JQ 
small  quantity.  In  such  places  the  surface  soil  is  usually  found  to  be  profusely  interspersed  . 
nith  fragments  of  auriferous  quartz,  with  boulders  and  pebbles  of  what  had  been  its  enclos- 
ing rock.  The  pvooesses  referred  to  merely  wash  off  the  earthy  matter  (rum  the  mixed  mate- 
rial, retaiuiog  the  free  gold  aud  the  fragments  of  qaartz  and  other  rocks.  From  the  latter 
thequartzissepamtedandsubjectedto  the  stamping  mill.  This  may  seem  a  todious  process, 
and  it  requires  much  care;  but  in  the  few  localises  which  have  favored  the  «peration,  it  has 
proved  very  remunerative.  In  some  instances,  and  generally  ^here  the  aituataon  favored 
such  a  {.rocess,  the  whole  of  the  sur&ce  material  has  been  run  through  tbe  stamping  mill,  as 
the  more  profitable  mode  of  saving  the  gold  contained  in  it. 

The  Nova  Scotian  gold,  as  taken  from  the  itiatrix,  is  almost  singularly  free  from  alloy,  a 
fact  which,  in  a  very  material  d^ree,  exempts  the  gold  hnnter  there  from  difBeulties  which 
bei!et  him  in  many  other  parts  of  the  world.  As  to  the  mode  of  reducing  the  auriferous 
quartz,  slate,  &c,  and  extracting  tbe  gold  therefrom,  numerous  processes  have  been  tried. 
For  pulverizing  quartz  the  first  apparatus  employed — not  considering  the  rude  and  tempo- 
rary appliances  hurriedly  improvised  on  the  first' discovery  of  gold — was  the  stamping  mill. 
Since  then,  and  more  especially  during  the  first  two  or  three  years  of  Nova  Scotia's  gold- 
mirung  history,  numerous  other  contrivances,  involving  some  variety  of  mechanical  princi- 
ples, have  been  tried.  We  have  had  improved  specimens  of  the  rude  arrastra,  the  Chilian 
mill,  tbe  revolving  paa  and  sphere,  the  "dry  process"  of  pulverizing  quartz  by  passing  it 
through  a  rapidly  revolving  cylinder,  and  various  combinations  and  varieties  of  these.  Some 
processes  which  I  have  not  had  opportunities  of  inspecting  have  also  been  employed  for  a 
tjme.  But  all  others  have,  as  yet,  been,  by  practical  mea,  sooner  or  later  discarded-  in  favor 
of  the  old  stamping  mill. 

In  the  appliances  used  foe  amalgamation  there  has  been  almost  as  great  a  variety,  but  a 
pretty  nearly  uniform  process  has  eventually  been  adopted.  Quicksilver  is  dejAisited  in 
quantity  in  the  stamper-bozei;.  Asa  thin  stream  of  water  runs  conlinuallyinto  each  stamper- 
box  while  the.  mill  is  in  operation,  the  finer  and  lighter  particles  of  the  triturated  ganguearo 
being  constantly  washed  out,  through  a  wire  gauze  or  finely  perforated  plate,  upon  a  sloping 
table,  the  sides  of  which  converge,  and,  at  its  lower  end,  conduct  to  a  succession  of  sluice- 
boxes  which  form  a  gradual  desctnt.  The  bottom  and  sides  of  this  table  and  th^se  sluice- 
boxes  are  covered  with  copper  plates.  In  some  mills,  instead  of  sluice-boxes,  there  are  pro- 
vided shaking  tables,  the  superior  advantages  of  which  yet  remain,  I  think,  to  be  proved. 
By  this  mode  a  greatly  preponderating  portion  of  the  gold  freed  li;om  it^  matrix  never  leaves 
the  stamper-box,  but  amalgamates  and  remiuns  there  with  the  quicksilver.  The  paviiclee  of 
both  metals,  thrown  out  by  the  meohonical  action  of  the  machiaety  aud  the  current  of  water, 
are  caught  upon  the  capper  platos,  over  which,  for  a  time,  they  are  carried. 

This  is  the  mode  of  treatment  which,  thus  far,  has  met  with  the  most  general  approval. 
It  is  of  not  unfrequent  occurrence  that  when  a  new  comer  from  abroad  enters  a  mining  dis- 
trict he  regards  somewhat  scornfully  the  simple  processes  I  have  briefiy  sketched  ;  but  it 
invariably  iiapiiens  that,  after  indulging  in  some-— frequently  very  expensive— experiments 
in  setting  up  ^'^the  latest  improvements,  he  falls  back  into  the  old  mode,  or  some  very  slight 
modificaiioiLof  it.  That  all  the  gold  is  saved  by  this  treatment  is  more  than  any  person 
would  be  jnsijfled  in  saying.  For  about  tbe  first  year  of  gold  mining  in  Nova  Scotia  most 
mills  bad  in  connection  wim  them  kilns  for  roasting  the  quartzbeforeitwas  subjected  t\)  the 
stamps.  It  WHS  discovered,  however,  or  supposed  to-  he,  that  no  profit  was  made  by  this, 
and  that,  indeed,  the  balance,  if  any,  was  oa  the  other  side  of  tbe  account. 

It  is  certain  that  in  most  auriferous  qnarfcs  veins  mispickel  (arsenical  pyr!t«s)  is  found,  in 
some  of  them  in  large  and  numerous  masses.  It  ma^  be  safely  averred  that  all  of  this  is 
impregnated  with  gold ;  and,  owing  to  the  difficulty,  il  not  impossibility,  of  amalgamating 
any  considerable  portion  of  the  gold  so  associated  by  the  simple  process  above  described,  a 
considerable  quantity  most  be  lost.  Latterly  some  proprietors  of  mines  have  caiefully  sep- 
arated this  arseincal  pyrites  from  the  tiulings  of  their  quartz  mills,  barrelled  it  up,  and  sent 
it  to  Europe,  where  it  has  been  subjected  to  chemical  treatment  and  has  yielded,  I  have  been 
led  to  believe,  a  good  profit  to  the  owner.  I  am  not  aware  that  a  like  treatment  has  yet 
come  into  use  in  Nova  Scotia. 

I  must  here  observe  that  the  sodium  amalgam,  of  comparatively  recent  discovery,  where 
experimented  with  in  the  mines  of  this  province,  has  produced  highly  gratifying  results,  and 
is  gradually  creeping  into  general  use. 

OF  Mines  othee  than  Gold, — In  treating  of  the  mineral  reaoxuces  of  Nova  Scotia  other 
than  auriferous  deposits,  and  more  especially  of  its  coal  fields,  I  find  myself  even  more  at  a ' 
loss  to  speak  definitely  than  iu  dealing  with  its  gold  mines.  This  difficulty  is  owing  to  the 
very  imperfect  character  of  the  geological  and  mmeralogieal  explorations  that  have  yet  taken 
)  in  the  province.     To  explain  this,  again,  I  must  be  historical  to  the  extent  of  a  few 


Iu  18H6,  at  which  time  little  or  nothing  was  known  of  the  geology  and  mineralogy  of  the 
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country;  all  Iho  mmerftla  roaarved  to  the  crown  in  granted  lands  and  all  those  in  crown  lands 
well!  granted  by  Gaorge  IV  to  hjs  brother,  tho  late  Dnlie  of  York,  for  a  term  of  iiil  yoai-s. 
Thla  (crant  virtually  transferred  nearlr  all  the  mineral  prodncls  of  Nova  Scotia,  Tha  prop- 
erty thus-  conveyed  to  the  Duke  of  York  oventu^ly  came  inio  the  hands  of  the  "  General 
Miniiig^  Association, "  a  powerful  English  company.  While  the  whole  mineral  resonrces  of 
the  country  were  tbus  loclted  up  by  a  raonopoly,  little  or  no  disposition  was  shown,  cither  by 
the  piorincial  government  or  private  individuals,  to  ascertain  what  tbe  extent  of  those 
resources  was.  At  length,  after  years  of  irritation,  probably  on  both  sides,  and  some  not 
very  successful  efforts  on  tbe  part  of  the  Nova  Scotians  to  possess  themselves  of  a  share  of 
the  mineral  wealth  of  their  own  country,  an  arrangement  was  efieeted  between  the  provin- 
cial government  and  the  General  Mining  Association  in  August,  1857,  which  was  confirmed 
.  by  the  Sova  Scotian  legislature  early  in  the  ensuing  year,  and  went  immediately  into  effect. 
According  to  this  arrangement  the  assoeiatjon  were  allowed  t«  retain,  with  some  amoliora- 
IJoas  in  the  terms  of  their  lease,  all  the  coal  seams  contained  in  about  75  square  miles,  com- 
prising the  mines  already  opened  and  worked  by  them  at  Sydney,  Point  Aooni,  Lingan, 
and  Bridgport,  in  Cape  Breton,  the  Albion  mines  in  Picton,  and  Springhill  and  The  Joggics 
in  Cumberland.  The  association,  on  their  part,  rehnquished  all  claim  whatsoever  to  the 
mines  and  minerals  throughout  tbe  remainder  of  (he  province.  Almost  immediately  upon 
tlie  coQClnsiou  of  this  arrangement  there  commenced  an  activity  previously  naknown  in  Nova 
Scotia  in  exploring  for  minerals,  and  more  nspecially  for  coal,  outside  of  the  tracts  still 
retained  by  the  General  Mining  Assodafion.  Years  must  yet  elapse  before  the  results  of  this 
still  actively  continued  exploration  can  enable  us  to  form  anything  like  a  close  approxima- 
tion to  an  estimate  of  the  area  of  Nora  Scotia  whicb  is  underlaid  Ijy  available  coal  seams, 
or  of  the  aggregate  quantity  of  coal  which  may  be  eitractecl  from  those  coal  beds  and  put  in 
^  the.  market.  I  shall,  however,  give  a  brief  outline  of  what  seem  to  be  the  possibilities  of  the 
country  in  this  respect. 

It  has  already  been  stated  above  that  of  the  18.600  square  miles  of  the  total  area  of  the 
province  of  Nova  Scotia  about  10,000  square  miles  belong  to  the  geological  formation  through- 
out which  auriferous  deposits  are  found.  Let  as  deduct  from  the  remaining  surface  of  tbe 
province  that  portion  which  belongs  to  the  new  red  sandstone  formation,  associated  with  trap 
rock.  This  is  represented  by  a  narrow  stripofland  varying  from  two  to  five  miles  in  width, 
extending  along  the  south  shore  of  the  Bay  of  Fundy,  from  Brier  island  to  Cape  Blouridon, 
and  also  some  islands  and  isolated  headlands  on  both  sides  of  Minas  basin' and  Cobequid 
bay.  All  the  remiunder  of  Nova  Scotia  belongs  to  the  carboniferous  formation.  The  pro- 
dactive  coal  measures  of  this  formation  naturatty  divide  themselves  into  the  following  inde- 
pendent coalfields: 

The  NoTlh  Hants  and  South  CoUtiester  coal  ba^n  presents  no  good,  natural  cross  section,' 
although  it  is  bisected  in  nearly  equal  halves  by  the  Shnbenacadie  river.  Thin  seams  of 
coal  have  been  discovered  at  several  points  near  the  margin  of  this  basin,  but  no  mines  have 
been  opened,  and  its  value  as  a  productive  coal  field  yet  remains  to  be  proved. 

The  North  Colchester  field  comprises  a  narrow  strip  between  the  Oobeqnid  Hills,  on  the  one 
side,  and  the  shores  of  Minas  basin  and  Cobequid  bay  on  the  other,  and  extending  from  the 
vicinity  of  PaiTsborougb  to  the  confines  of  Pictou  county.  Coal  has  been  mined  to  a  small 
extent,  but,  although  several  seams  have  been  discovered,  they  are  so  thin  thal^  to  work  them 
to  any  extent,  in  the  present  stateofthecosl  and  labor  markets,  wonid  not  prove  remunerative. 

The  Camherlatid  coal  field  is  much  more  extensive.  At  tho  western  confines  of  this  district,, 
at  a  place  called  The  Joggins,  the  shore  of  Chiecrnecto  bay  affords  a  remarkably  fine  cross 
section  of  the  whole  formation.  Here  may  be  observed  upwards  of  70  coal  seams,  compris- 
ing an  aggregate  thickness  of  over  40  feet.  The  more  important  workable  seams,  taken  in 
descending  order,  are  of  tbe  respective  thicknesses  offlvefeet^ono  foot  nine  inches,  two  feet 
nine  inches,  five  feet,  four  feet,  and  five  feet,  being  six  in  all.  Two  of  these  seams  are 
worked  on  tbe  Joggins  shore  hy  the  General  Mining  Association,  who  there  hold  fonr  square 
miles  of  mining  territory.  From  throe  to  four  miles  east  of  the  Jo^iis  mine  are  the  Vic. 
toria  and  Lawrence  mines,  on  opposite  sides  of  the  navigable  river  Hobut.  Further  east, 
and  fronting  upon  the  navigable  Macan  river,  is  the  Maean  mine.  On  the  east  side  of  the 
same  river  and  lying  contiguous  to  each  other  are  the  mines  of  the  Chiegnecto,  the  St.. 
George^  and  the  New  York  and  Acadia  companies.  All  of  these  mines  have  tteen  opened 
within  a  comparatively  recent  period,  and  ^1  are  supposed  to  be  worked  upon  some  of  the 
same  seams  which  eiihihit  themselves  upon  the  Joggins  shore,  although  none  of  them  con- 
form in  every  particular  to  any  of  tho  beds  found  at  tbe  latter  place. 

Near  Sortbumberl and  strait,  the  extieme  eastern  shore  of  Cumberland,  some  coal  seams 
have  been  discovered  which  are  supposed  to.be  the  equivalents  of  those  seen  at  The  Joggins,. 
but  none  of  workable  thickness  have  there  been  exposed  as  yet. 

At  a  place  called  Spring  Hill,  in  the  interior  of  this  county,  and  near  the  northern  base  of. 
the  Cobequid  Hills,  about  30  miles  southeast  of  The  Joggins,  the  General  Mining  Associatioii. 

tossess  a  tract  of  four  square  miles,  .  A  seam  of  excellent  coal,  13  feet  in  thickness,,  has 
ere  been  foimd,  but  no  proper  mine  has  yet  been  opened.  The  explorations  made  of  late 
years  by  other  lessees,  outside  of  the  association's  tract,  seem  to  indicate  that  there  ar'e  sev- 
eral available  coal  seams  in  this  vicinity ;  but  the  partial  nature  of  those  explorations  and  a 
very  considerable  degree  of  disturbance  of  tbe  strata,  which  is  a  charactoriatic  of  the  distrlot  ^ 
5  T  [''^ 
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ami  a  serions  difliculty  to  tlie  explorer,  prpclu^es  our  forming  anj'tliing-  but  a  vngne  estimate 
of  eitLer  the  numhsr  or  extent  of  its  coal  be3s. 

The  Pictou  coal  b!)£ia  lies  about  the  centre  of  tbe  coanty  of  the  same  came.  Cos.qideriDg 
bow  comparatively  limited  is  its  hoiizontal' extent,  it  comprises  an  enormous  a^greeate  thick- 
ness of  coal  beds.  The  most  important  seams  of  good  coal  known,  as  yet,  m  tbis  district 
are  of  the  respective  thicknesBeB  of  38,  33,  C,  Hi,  J|("oil  coal,")  19,  and  13  feet.  In  the 
centre  of  tbis  district  the  General  Mining  Association  have  an  area  of  four  scjnave  miles,  and 
at  their  colliery,  known  as  the  Albion  mines,  bavo  carried  on  operations  tor  maoy  years. 
Surronnding  this  colliery  on  every  side  are  otbecs  which  have  but  recently  been  opened. 
Jud^g  from  its  development  thos  far,  the  horizontal  area  underlaid  by  the  above-mentioned 
seams,  iocIndiDg  what  is  believed  lo  be  an  eastern  esiension  of  the  Albion  mines  cool  meas- 
ures to  MerlgoDish  harbor,  may  lie  roughly  estimated  at  not  less  than  30  square  miles.  Upon 
this  space  there  are  eight  collieries  now  in  operation,  and  preparaUons  are  being  made  for 
opening  several  others. 

The  Anli!;omsh  coal  field  comprises  a  small  portion  of  the  northeastern  coast  of  the  county 
of  that  name.  Some  small  coal  fields  have  been  found  in  tbe  vicinity  of  Pomquet  harbor, 
and  in  consequence  of  this,  explorayoos  are  being  prospected  with  the  sanguiuo  hope  of  dis- 
covering one  that  can  be  worked  with  profit. 

The  productive  measures  of  the  InBerness  coal  field  seem  to  fa?  confined,  for  the  most  part, 
to  a  narrow  band  of  country  near  tbe  coast.  A  mine  has  recently  been  opened  at  Fort  Hood 
upon  a  seam  of  good  coal,  averaging  six  feet  in  thickness.  Other  tibal  seams,  varying  from 
Ihiee  to  seven  feet  in  thickness,  are  found  along  the  coast  at  Mahon,  Broad  Cove,  and  Chim- 
ney Corner.  Although  showing  no  extensive  deposit  on  the  shore,  these  beds,  like  the  one 
being  woiked  at  Port  Hood,  dip  seaward  and  are  probably  the  outcrops  of  an  extensive  coal 
field  under  tbe  waters  of  tbe  Gulf  of  St.  Lawrence.  In  the  southern  part  ef  this  county, 
along  the  river  Inhabitants,  coal  has  been  found  in  several  places,  and  there  are  promising  ' 
indications  of  a  valuable  deposit  of  that  mineral,  but,  owing  to  tbe  comparative  remoteness 
of  the  place  fromnavigable  water  and  the  existence  of  so  mudi  coal  elsewhere  ia  tbe  province 
in  more  favored  situations,  little  exploration  has  been  made  in  this  locality. 

Tbis  River  Inhabitants  district  may  niorepoperly  be  considered  a  northern  extension 
of  the  Bichmond  cool  field,  which  oomurises,  along  with  tlie  tract  just  mentioned,  all  the 
western  and  middle  portion  of  Kicbmond  county.  Here,  all  along  Ibenortb  side  of  Lennox 
Passage,  from  St,  Peters  west  to  the  Stv^t  of  Canso,  good  indications  of  coal  are  found, 
altbougli  the  stratification  is,  in  places,  very  mucb  disturbed.  At  Seacoal  bay,  in  the  south- 
western part  of  the  county,  a  mice  has  been  opened  upon  a  bed  of  coal  and  bitumiuoiis 
shale,  nearly  12  feet  in  thickness,  and  of  which  four  feet  only  are  worked  as  a  coal  seam. 
The  dip  is  here  nearly  vertical. 

The  fUchmond  mine  is  fonr  miles  inland,  and  northward  of  the  last  mentioned.  Here  two 
seams  of  three  and  four  feet  respectively  are  being  worked;  Their  dip,  as  at  Seacoal  bay,  is 
nearly  vertical. 

Victoria  county  has  also  its  special  coal  field,  isolated  from  any  that  bavo  yet  been,  or  will 
-hereafter  be  described.  Coal  has  been  discovered  on  tbe  north  side  of  St.  Patrick's  channel, 
in  tbe  vfcinit^  of  the  Wagamatkook  and  Boddeck  rivers  i  but  no  mine  bas  yet  been  opened, 
nor  have  explorations  been  there  prosecuted  to  any  extent, 

Tbe  last,  and  in  all  probability  most  extensive  and  most  important  coal  field  which  I  shall 
ihave  to  describe,  Is  that  of  Cape  Breton.  It  extends  along  the  eastern  coast  from  Cape 
Dauphin,  near  the  southeastern  extremity  of  Victoria  connty  to  an  unknown  point  under  Ihe 
watei's  of  Mira  bay,  off  South  Head  or  Point  Gage,  a  distance  of  about  40  mites.  Along 
this  whole  coast  band,  the  productive  coal  measures  are  found  extending  inhmd  for  a  dis- 
tance of  from  seven  to  nine  miles.  Tbe  contained  coal  beds  dip  northeastward,  thus  indi- 
cating tbe  more  than  probable  existence  of  an  immense  body  of  coal  beneath  the,  sea. 
Notwithstanding  the  explorations  which  have  been  prosecuted  with  spirit  and  diligence  for 
some  years  pnst,'it  is  impossible  as  yet  to  state  with  confidence  the  number  of  coal  seams  of 
sufficient  dimensions  to  be  profitably  worked  in  this  fine  district.  I  may  slate  that  not  less 
thanilO  of  these  seams  have  been  m>ened  and  worked,  and  that  these  opened  seams  comprise 
an  aggregate  thickness  of  over  100  feet  of  superior  coal.  The  whole  district  of  these  pro- 
ductive meesni'es  covers  a  horizontal  area  of  from  350  lo  31)0  square  miles.  All  that  portion 
of  tbe  district  immediately  a^ioining  tbe  coiist  is  under  lease,  and  there  are  10  collieries  here 
in  operation.  These  are  all  of  i-ecent  origin,  except  those  of  the  General  Mining  Association 
at  North  Sidney,  Lingao,  and  Bridgport.  Here  is  Ib'e  largest  tttWit  retained  by  tbis  associa- 
tion. It  covers  all  the  land  esteoding  alon^  the  line  of  coast  from  the  north  side  of  Boular- 
dcrie  island  to  a  point  about  a  mile  south  of  Bridgport  basin,  and  comprises  over  60  quare  miles, 
A  cross  section  of  tbe  assotuation'a  ground,  on  (he  north  side  of  Sidney  harbor  above,  shows 
no  less  than  34  seams  of  cool;  but  of  these  only  fonr  have  yet  been  worked.  I  may  observe 
that  all  the  coal  yet  found  in  Nova  ScoUa  is  soft  bitumjnons  cool. 

In  our  present  still  very  limited  knowledge  of  Ihe  real  extent  of  the  productive  coal 
measnres  in  Nova  Scotia  and  their  available  contents  in  coal,  any  estimates  of  either  the  one 
or  the  other  might  bo  so  remote  an  approximation  to  the  truth  as  to  be  of  very  little  practi- 
cal value.  It  can  only  he  said,  in  general  terms,  that  the  circumstances  of  that  Province 
point  to  an  enormous  i'utme  development  of  that  branch  of  mining. 
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e  following  figures  Blowing  tha  total  aoionot  of  coal  raised  ali3  Ghippcd.  iiiKovn 
Qs  and  huDClred  weights  Horn  16^7  to  1867,  inclusive,  will  exhibib  the  progrei 
I  in  thie  pftrticular : 
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il 
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Si 

13 
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The  slight  falling  oET  during  the  last  tiivo  years  is  tj>  be  attributed  to  the  abrogatioD  of  the 
"reciprocity  treatj"  between  the  Provinces  and  the  United  Slates. 

The  law  of  Nova  Seotia  relative  tj)  coal  mines,  aa  well  as  t«  all  of  her  mines  other  than 
^Id,  may  be  briefly  summed  up  thus;  The  first  step  to  betaken  by  the  party  intending  to  invest 
is  to  apply  to  the  department  of  mines  for  a  "  license  to  search"  upon  whatever  groviad  lie 
may  have  selected  for  that  pnrpose.  The  application  must  be  accompanied  by  a  payment 
of  |aO,  aod  the  filing  of  a  bond  to  make  good  any  damage  dona  to  private  lands,  and  the 
license  ia  not  to  cover  more  than  five  square  miles,  and  it  holds  good  for  one  year.  At  the 
expiration  of  this  lioeuse,  the  holder  thereof  may,  out  of  the  ground  covered  by  it,  sete^  one 
sq^naiB  mile ;  this  area  to  be  enlarged  under  certain  special  circumstances,  over  which,  upon 
the  payment  of  $50,  ho  can  obt^n  a  "license  to  work,"  which  holds  good  for  two  yeais.  If, 
during  tbis  period,  he  shall  have  commenced  "effective  mining  operations,"  he  ia  entitled 
to  recdve  a  lease,  terminable  in  1^6,  but  renewH.ble  On  such  leases  there  ia  reserved  a 
royalty  of  10  cents  on  every  ton  of  2,240  ponnds  of  coai ;  eight  cents  on  every  ton  of  iron, 
and  five  per  cent,  on  all  other  minerals  excepC  gold,  the  royalty  upon  which  has  already  been 
stated. 

I  may  here  a4d  a  few  remarks  as  to  the  presence  in  Nova  Scotia  of  tbe  other  more  important 
reserved  minerals.  Copper  bas  been  found  at  several  localities.  Mining  opecationa  have 
been  carried  on  for  socoe  years  past  in  a  bed  of  cuptiferons  clay,  containing  nodnles  of 
copper,'  in  the  carboniferous  formations,  at  Talamagonche,  Colchester  county.  As  this 
happens  l«  be  a  place  where  tbe  minerals  have  been  granted  with  the  soil,  I  have  no  reliable 
means  of  knowing  what  degvee  of  snccess  has  attended  the  venture.  What  were  considered 
promising  indications  were  found  a  few  years  since,  at  Gheticamp,  Inverness,  and  a  Copper 
Mining  Company  commcQced  work  there ;  bat  their  operation's  have  not  yet  pfoved  success- 
ful.    This  mineral  ia  also  found  in  thin  veins  and  detached  masses,  in  the  form  of  native 


e  localities  in  tha  vicinity 
of  Poison's  lake  and  the  he^  waters  of  Salmon  river,  on  the  confines  of  Antigonisb  and 
Guysborough  counties,  there  are  to  be  found  largo  and  numerous  masses  of  copper  ore, 
yielding  from  5  lo  20  per  tent,  of  metal ;  but  no  real  lode  has  yet  been  discovered.        ^ 

At  Gay's  river,  near  the  northern  bounds  of  Haliias  county,  the  boulders  of  iowor  cai-bon- 
iferons  rock  acattei'ed  throngb  the  surfuce  soil  over  a  tract  of  coun[,ry  considerable  as  to 
extent,  as  well  as  the  soil  itself,  are  profusely  interspersed  with  galena,  seeming  to  indicate 
the  vicinity  of  an  important  lode  of  that  mineral.  Washed  samples  of  this  ore  afforded  IT^ 
per  cent,  of  lead,  and  this  lead  gave  11^  ounces  per  ton  of  silver. 

The  only  other  nseial  mineral  Jrnown  lo  exist  in  qnantity  in  Nova  Scotia,  of  which  meniion 
need  be  made,  is  iron.    On  this  head  I  will  make  some  extracts  from  a  work  by  tl 
of  this  paper,  entitled  "  Nova  Scotia  considered  as  a  field  foe  emigration," 
19581 

Tbe  most  weetem  flepodt  of  onj  crtent  yet  iUEOOvarod  oocDra  at  Clementa,  on  tto  south  aido  of  Annapolia 
bsEin.  Tlio  outorap  of  iho  vein  maj  be  traced  on  tiio  snrfneo  lor  the  dialaaoc  of  n  mile,  with  an  arorogo 
tMoliness  of  nine  feet  Bis  inches,  "The  ore  ooDslats  of  soalea  of  apooulai^  Iron,  firmlv  oomantetl  togethor  ana 
TULxe^  with  stlicious  and  ealcfiveous  matter,  and  it  lias  t>eon  In  6art  coiivertcd  by  beat  iuto  rru^Q^^  iron 
ore.    RyicIilB  flDin  33  to  10  per  cent  ot  east  iron,  IhequBlitj  ot^whiob  la  aatd  toTievo -—    *    * 


It  ot  east  iron,  IhequBlitj  ot^whiob  la  aatd  toTievDrrsopsijor.    *    *    * 
at  Niotau,  also  in  tbe  oonnlj  of  Annapolis,  and  is  timil!*  toiJiat^^iW-. 


EESOUECES   OP   STATES   AND   TEEEITOEIES 


at  Clements.  TlierK  arc  soraral parallel  vcios  at  ttiia  plaoa  Taijingfrom  ■ 


1  DBit  great  (k 
This  deposit, 


aocui'at^i;  d^ned,  und  Uis  oi 

ire  vSl  meutJOQ  is  tband  on  tbe  eoathom  slope  of  the  Cobaqvid 
ind  tbe  va^etjimd  qnnlltjof  its  ores,  nmy  DQprDDomioiHl  the 

..      ^  ._     ._. _[  of  it  [0  whi^  attention  haa  been  more  partionlarlj  directed 

lies  between  tlie  Daliert  rivet  and  a  point  stnne  tiro  miles  weatward  of  tha  Great  VJllagB  riTer,  a  distanijo, 
]n  nil,  of  aboat  ID  allies.  Between  taese  points  the  -v«Sn  extends  neail;  east  and  ivest,  and  at  a  diEtraiCD  of 
from  fl™  to  (dght  mflea  from  tha  shore  of  CobectuJfl  ha  j.  It  comdata  of  ft  Teinstone  of  the  speciea  of  om 
called  ani^trfie,  ainxdiited  wItJi  mathoit  iron,  anmnmdlng  aiid  Inehidiiie  a  nmahGr  of  other  THrietiflB  of  or 
*    *    Tho  wholD  TBhi  is  of  verj  fcreeoiar  wioliL    ." .—  <..-: — t    -  ■■    - 


spot  on  the  bani  of  the  Oicat  Tfnago  ilTer  it  is 
iterh  point  to  whloh  the  rein  has  baea  traced,  it 


— -f^'ivlde,  wbilBt  at  ojiofiLer,  not  Ihr  froin  the  most  OBsterh  point  -^  . 

sttaina  a  breadth  of  OTOC  SOO  fSet.  Its  brcadfii  ia  naagn^  at  vBiions  IntermoSlste  pdnts  whore  meusaiB- 
meiita  baTO  beea  made.  The  length  of  thia  Tein  ta  not  jet  asBertaiaed ;  Ite  oontinnation  mar  bo  seea  near 
I^ve  islands,  W  miles  weetwoid  of  Gnat  TillBKe  riier,  Bo  that  the  itin  ia  KnDvm  M  entead  a  distanoe  of 
sboTtt  30  milea  ia  lengtb.  B  is  not  at  all  fmpioSiible  tluit  Qpon  couthuud  examlnatlan  it  wID  be  tbimd  to 
estaudalongthe  wholeJengthoftheCobeq^nid  rangoof  hillB.  -  •  '  The  ItoU  made  jrom  these  ores  ia 
foimdtobeeqnaltoany InUieiroildtittherarapionertiesregiiiaiteftiimakaiggoadstaeL    '    '    * 

A  TSi;  Oitentiye  d^alt  of  iron  oro,  of  a  dcsiSptlon  almilair  tfi  tbat  of  INldao,  is  fbnnil  at  Eaab  rirer. 
,Piotou,  and  irlthta  10  miles  dJBtanco  of  the  Albion  cbal  miaes  on  that  liTGr.  The  lein  at  this  place  is  16 
feet  Irt  thlchneaa.  The  dtnatjau  of  this  deposit,  like  that  of  the  Cobeqnid  hills,  sffiirds  erery  l^illtf  for  the 
profi^ble  maua&otaie  of  iron. 


'0,  in  tiie  Sjrms  of  red  oehm,  red  hematit 
lEit  moDuJ-  It  has  alao  been  fbnnd  In  small  cmantdl 
that  fortlier  eslenslrc  deports  of  that  calnable  mi 


id  brown  hematite,  fefonodon  the  Shubenaeaaie  nesr 

1  .^1 — 1 ffording  good  leaaon  to  believe 

a  a  more  general  reaearcb  Into 


ea  in  several  ot —  , 

, ^ ^ ^^  _jersl  will  be  discovei 

mineral  iveeltb  of  Nova  Scotia. 

Recent  esploralioBH  have  fully  verified  this  prediction  i  yet  Londonderry,  oi 
flank  of  the  Cohequiils,  ia  the  only  plnue  in  the  province  where  an  iron  mine  is  wo:'ked.  At 
this  place,  known  as  the  "  Acadian  mines,"  blast  furnaces  were  erected  ahout  17  years  since, 
and  tbe  maiitifactiire  of  charcoal  iron  has  coDtinned  ever  eince. 

I  will  only  addii!  conclnsionthatby  far  the  largest  proportion  ofthn  sarface  of  NoTa  Scotia, 
taken  as  a  whole,  is  yet  an  unexplored  territoiy,  and  that  this  remark  applies  especially  to 
Ihe  large  area  of  melamoiphio  roct,  in  the  exploi-ed  portions  of  which  golaaod  iron  are  found 
ih  ahundance  aiid_ under  aneb  ffivorinj:  circumstances.  From  what  has  already  been 
'  '  ■  only  reasonable  to  believe  Ihat  the  ccantryaboaads  to  an  almost  singular 
aegree  m  mineral  wealth. 

I  have  the  honor  to  be  your  obedient  servant, 

J.  W.  Taylor,  Esq.,  WmhwgtQH. 


PIEKCE  S.  HAMILTON. 


S  E  C  T  I  0  X    T . 


e  Halement  of  rates  of  duty  on   imports  hel: 
and  Victoria,  Aualralia. 


1   the  United  States 


Ealos  0 

f  duty. 

Unilfd  Mitii 

Victoria. 

Be.tr  ale  poiter  d,i,    in 

botlleo 

35  cents  per  g-ullon 

12  els  per  g-allon. 

U!Sks 

31  centa  per  gallon 

Do. 

Butter 

4  centa  per  pound 

3  tts  per  pound. 

Bacon 

2  cents  per  pound 

Do. 

5J  per  pound 

$1^0  per  pound. 

Coffee 

^  centa  per  pjnnd 
8  ceiiti  pel  pound 

4  tts  per  pound. 
Do. 

Chocolate 

6  cent?  pel  pound 

Do. 

Caudles  adamantme 

5  cents  per  ponnd 
8  ceota  per  pound 

3  ct3  per  pound. 
Do. 

all  other  kinds 

2i  centa  per  pound 

Do. 

Cheese 

4  conta  per  pound  . 

Do. 

tonfeUioiieiy  lalue  above  30  cents 

-^0  per  cint 

Do. 

per  pound 
Doors 

3o  per  cent 

24  cents  each, 

Inuts  dned 

10  per  cent 

^  c(    per  pound. 

preserved 

Do. 

Kama 

i  cents  pel  pound 

Do. 

Lard 

Sientaperptund 

Do. 

Maccatoni  and  i  onuieelli 

30  per  cent 

t 

oMc 

•east  of  the  rocky  mountains.         69 
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Kates  of  duty. 

United  States. 

VicUiiia. 

^ul               „ 

>cenla    er    ound 

coa,  2  cts  per  lb. 

Miata  and  fish  prepaied 

SO  per  cent 

2  cts  per  pound. 

"^uap   toilet  and  sha  i  g 

10  cents  pel  lb  and  3';  per  cent 

Do 

not  othern  ise  piw  ided  for 

1  cent  pel  pound  and  3'l  pec  tent 

Do 

^taioh 

"i  cents  per  |iound  and  30  per  cent 

Do 

40  per  cent 

Do 

■\\heat 

ao  cents  per  bushel 

18  cts  per  owt. 

Eve  and  barley 

15  centa  per  bushel 

Do 

I  diaQcoin  maize  and  oats 

10  Lents  per  bushel 

Do 

Hps 

5  cents  pei  pound 

4  cts  per  ponnd. 

MBit 

20  per  cent 

12  ct=  per  bushel. 

40  cents  per  gallon 

6  els  per  gallon. 

20  cents  per  gatlon 

Do 

eiudecoal 

15  ceots  per  gallon 

Do 

linseed  flaxseed  hempseed  and 

33  cents  per  f,aUon 

Do 

n  atsfoot  nhale   &c 

30  per  cent 

Du 

$1  per  pounl 

Df 

olive  salad   and  castor 

SllorgalKm 

Dt 

cloves                          - 

J2  per  ponnd 

Do 

84per(unce 

Do 

50  cants  per  pound 

Do 

almonds       _ 

|l  50  per  pound 

Do 

amber  crude 

10  ceots  per  pound 

Do 

rectibed 

,20  cents  per  pound 

D) 

boy  leaves 

817  50perp<uud 

Do 

bergamot  and  cassia 

|l  per  pound 

Do 

caiaway  citronella  fennel  lem 

50  ceuta  per  pound 

Dl, 

oil  and  orange 

fruit 

$'  per  ponnd 

Dl 

$'  >0  per  pound 

D( 

cnbebs 

jl  per  pound 

Dc 

jumper 

35  cents  pei  pound 

D( 

thyne 

30  cents  per  ponnd 

Do 

tl  50  per  ounce 

Do 

valerian 

%\  50  per  ponnd 

Do 

not  oiiieniiM  provided  for 

50  pel  cent 

fi  50  pel  pound 

Do 

Opmm 

%i  40  per  pound. 

tor  Binokiaff 

100  per  cent 

Do 

r. 

2J  cents  per  pound 

48  cts  per  civt. 

Suit 

IB  and  24  cents  per  cwt 

%i  80  per  ton. 

beef  and  pork 

1  cent  per  pound 
$3perbBirel 

$1  30  per  cwt. 

inaLiieiel 

Do 

Balmon 

$3  per  barrel 

Do 

fi  h  all  other  kinds  m  barrels 

$1  50  per  barrel 

Do 

Snuff 

50  cents  per  ponnd 

48  cts  per  pound. 

Saints  and  w  nes 

50centf,toS2  50  pei  gallon 

%i  40  per  gallon. 

1\  iiies  in  bottles 

t?  to  $6  pel  dozen 

72  eta  per  gallon. 

'    kgne  and  other  pertttmery 

%i  per  gallon  and  50  per  cent 

Do"^ 

Sigar 

3to5cenNperpounl 

73  cts  pel  cwt. 

niolii^Ee^  sirup  of  sugar  cane 

3^  cents  pei  pound 

Do 

ica 

25  centa  per  pound 

6  cts  per  pound. 

luliacco  manufactmed 

50  cents  per  ponnd 

48  cts  per  pound. 

35  cents  per  pound 

94  cts  pel  pound. 

■\  egetables 

10  per  cent 

2  cts  per  pound. 

50ct6prga!  and20and35prcent 

48  cts  per  gallon. 

\  ineuai 

10  cenW  per  f,allon 

W      ]    manufucturei              — 

'0  p  r  cent 

Window  eashcsi 
21  cts  per  p»ir^ 

ivGoogle 


